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Important User Information

Solid state equipment has operational characteristics differing from those of
electromechanical equipment. “Safety Guidelines for the Application,
Installation and Maintenance of Solid State Controls” (Publication SGI-1.1)
describes some important differences between solid state equipment and
hard—wired electromechanical devices. Because of this difference, and also
because of the wide variety of uses for solid state equipment, all persons
responsible for applying this equipment must satisfy themselves that each
intended application of this equipment is acceptable.

In no event will the Allen-Bradley Company be responsible or liable for
indirect or consequential damages resulting from the use or application of
this equipment.

The examples and diagrams in this manual are included solely for illustrative
purposes. Because of the many variables and requirements associated with
any particular installation, the Allen-Bradley Company cannot assume
responsibility or liability for actual use based on the examples and diagrams.

No patent liability is assumed by Allen-Bradley Company with respect to use
of information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without
written permission of the Allen-Bradley Company is prohibited.
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Chapter

1 Introduction:
CVIM Machine Vision

Chapter Objective  The objective of this chapter is to introduce you to the
Allen-Bradley 5370 CVIM (Configurable Vision Input
Module) machine vision system and explain the main
objective of this manual.
CVIM Quick Start  Before you use this manual, you should first acquaint

Self-Training Guide

yourself with the CVIM Quick Start Self-Training Guide,
Catalog No. 5370-ND003.

The quick-start guide steps you through the basics of the
CVIM user interface. It explains the popup menus and
graphic symbols on the video monitor screen, and it shows
you how to use the light pen to select the menus and
manipulate the symbols on the monitor screen.

User Manual Objective

The objective of the CVIM User Manual is to provide the
information and procedures you need to prepare your CVIM
system for an inspection application.

First, Chapter 2 steps you through the procedures for
connecting the CVIM components, powering up the system,
and checking the system’s status. For complete installation
instructions, refer to the Allen-Bradley Pyramid Integrator
Installation Manual, Publication 5000-6.2.10.

Second, Chapter 3 introduces you to the CVIM user interface
and shows you how to use it.

Third, Chapters 4 through 10 step you through the
procedures for configuring system parameters and analysis
tools, storing configurations, and operating the CVIM
system and observing inspection results.

Where appropriate, the user manual provides one or more
simple examples to help you understand the concepts
involved in a particular feature or function. Following an
example, the user manual provides the step-by-step
instructions for configuring the feature or function.

Of course, your application may not require all of the CVIM
system’s capabilities. In that case, you need refer only to the
chapters or sections that your application requires.

NOTE: Itis beyond the scope of this manual to show you
how to configure your CVIM system for specific applications.
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User Experience

This manual and the CVIM system are intended for
technical operators with little or no programming
experience. However, if you are integrating the CVIM
system into an existing programmable logic controller (PLC)
system, experience in PLC operation would be helpful. You
should be familiar with the Allen-Bradley line of PLCs and
have some Ladder-Logic programming experience.

CVIM Machine Vision:
System Overview

The CVIM system provides a flexible, easy-to-configure
machine vision system, with powerful analysis tools, for a
large variety of manufacturing inspection applications.

The system consists of several modules and peripheral
components. This includes the CVIM module, a chassis and
power supply, a video monitor, and one or two cameras.

Figure 1.1 identifies, in symbolic form, the basic CVIM
system components and shows the connections between
these components and the external equipment.

Figure 1.1 CVIM System Components and Connections
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CVIM Machine Vision:
System Overview
{continued)

During CVIM system configuration, you will be using the
light pen and the video monitor to prepare the CVIM system
for inspection tasks.

During an inspection cycle, the solid state camera acquires
an image of the item to be inspected (the “workpiece”) and
sends it to the CVIM module. There, specialized machine
vision circuitry digitizes the image and displays it on the
video monitor, then analyzes designated parts of the image
using its analysis tools.

The CVIM module sends the results of that analysis-a
“pass/fail” signal - to your production equipment, which can
accordingly accept or reject the workpiece.

CVIM Operating Modes

Stand-Alone Mode

Hosted Mode

The CVIM machine vision system can operate as a stand-
alone vision system or as a hosted system, in which the
CVIM system interacts with a host system through the
chassis backplane or through a front panel port.

The term “stand-alone mode” means that CVIM system
control takes place through a set of discrete IO lines
connected to your production equipment.

In this mode, the CVIM system receives trigger signals
directly from your production equipment, and sends
inspection results signals directly to that equipment. These
signals are routed to your production equipment through a
discrete IO port on the CVIM module’s front panel.

The term “hosted mode” means that one of the three CVIM
communications ports is designated as the host: the remote
I/O port, the RS-232 port, and the chassis backplane. You can
designate only one as host at any given time.

In this mode, only the designated host can issue commands
to control CVIM operation, trigger inspections, upload and
download configurations, and change displays.

Data, however, can be accessed through all three ports
simultaneously. This means that your computer or PLC
equipment can read discrete bits and numerical results
information through any of the three ports, regardless of
which is the designated host.
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Basic Hardware

CVIM Module

Pyramid Integrator Chassis

Chassis Power Supply

This section identifies and briefly describes the basic
hardware components for a CVIM system, namely:

¢ CVIM module.

® Pyramid Integrator chassis.
® Chassis power supply.

® Video monitor.

® Light pen.

¢ Camera.

® Interface modules.

® Interconnecting cables.

The CVIM module contains all of the machine vision
circuitry - the hardware and software that analyze the
camera’s image and control the communications. The
module occupies one slot in the chassis.

Communications between the CVIM module and other
modules in the same chassis take place through the chassis
backplane.

Communications between the CVIM module and external
devices take place through the front panel ports.

Two Pyramid Integrator chassis are available: One has four
slots, and the other has eight slots.

The 4-slot chassis can accommodate up to four CVIM
modules, and the 8-slot chassis can accommodate up to eight
modules.

The chassis power supply plugs into the leftmost slot of the
chassis, which is dedicated to the power supply. The power
supply requires an input voltage range of either 90 to 132
VAC or 180 to 264 VAC.

The power supply provides the following DC voltage and
amperage outputs:

e +5VDC @ 35A.
¢ +12VDC @ 800mA.
¢-12VDC @ 800mA.
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Chassis Power Supply

(continued)

Video Monitors

Light Pen

An external +24 VDC power supply may be needed for
applications that require several cameras. If so, the chassis
power supply has a front panel input connection for the
+24VDC source. This connection can also carry fan status
signals from an optional fan chassis.

Allen-Bradley offers two cable assemblies for connecting the
24VDC power supply to the chassis power supply. The first
assembly carries only the +24VDC. The second carries fan
status from the fan chassis as well as +24VDC from the
external power supply.

A video monitor is required to configure the CVIM system
for its inspection applications. During CVIM system
operation, the monitor can also be used to observe inspection
results.

The monitor screen displays the image from the camera and
the popup menus and graphic symbols from the CVIM
module. These menus and symbols, along with the light pen,
are used to configure the CVIM system.

Allen-Bradley offers three video monitors: 9-inch and 12-
inch monochrome monitors, and a 13-inch rack-mounted
color monitor. The 9-inch monochrome monitor is available
in 115VAC and 230VAC versions.

NOTE: The procedures described in this manual are based
on the assumption that you have a color monitor.

Like the video monitor, the light pen is required to configure
the CVIM system for its inspection applications.

The light pen has a light-sensitive sensor and a spring-
loaded switch in its tip. Light from the monitor screen
reaches the sensor through a small hole in the tip. The tip
activates the switch when you press the tip against the
monitor scteen.

You operate the light pen by pressing its tip against a popup
menu or other symbol on the monitor screen. This generates
signals from the sensor and switch. The CVIM system uses
the timing of these signals to determine the appropriate
response.

Together, the light pen and the screen symbols form the user
interface, which is the means by which you configure the
CVIM system for its inspection tasks. Chapter 3, CVIM User
Interface, describes the user interface in detail.
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Camera

Interface Modules

Allen-Bradley offers a solid state camera for use with the
CVIM system. One CVIM module can accomodate two
cameras.

The low voltage DC power for the camera comes from either
the chassis power supply or from an external DC power
supply. The chassis power supply is generally sufficient for
applications using one or two cameras.

The CVIM system uses two interface modules or “boxes”
and one printed circuit board to distribute signals:

® The user interface box.
® The I/O interface box.
@ The 1771 JMB interface board.

User Interface Box

This box receives video signals from the CVIM module
through the user interface cable. It routes the video signals
to the monitor through a single coaxial cable (monochrome)
or four coaxial cables (color).

The user interface box also receives switch and light sensor
signals from the light pen, and routes them to the CVIM
module through the user interface cable.

Finally, the user interface box receives +5 VDC from the
CVIM module, which it uses to energize itself and the light
sensor in the light pen.

11O Interface Box

This box routes discrete I/O signals between a 1771-JMB /O
board (described below) and the CVIM module. The [/O
interface module connects directly to the 1771-JMB board.

The I/O interface box also routes RS-232 data
communication signals between the CVIM module and host
computer equipment. The box uses a 9-pin D-type connector
to carry the RS-232 signals.

1771 JMB Interface Board

This board routes discrete input and output signals between
the I/O interface box and your production equipment. The
JMB board connects directly to the I/O interface box.

The JMB board contains up to 16 optically isolated discrete
1/O modules, 14 of which are for output signals from the
CVIM module and two of which are for input signals from
your production equipment.

The JMB board contains an LED for each /O module. An

LED tlurns on whenever the associated I/O module receives a
signal.
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Interconnecting Cables

Since the CVIM system consists of separate components, it
requires a number of interconnecting cables to join these
components.

Briefly, these are the cables:

e Camera cables - Catalog No. 2801-NC14,-NC15, and
NC-16 connect the camera(s) directly to the CVIM module.

® User interface cables - Catalog No. 2801-NC18A,
-NC18B, and -NC18C connect the CVIM module to the user
interface box.

® [/O cable - Catalog No. 2801-NC17 connects the CVIM
module to the I/O interface box.

® Video monitor cable(s) - Catalog No. 2801-NC2 and
-NC3 connect the video monitor to the user interface box.
(The monochrome monitor uses one cable; the color monitor
uses four cables.)

Communication
Channels

Discrete llO Lines

The CVIM module has four channels for communicating
with other equipment:

o Sixteen discrete I/O lines.

® A remote I/O port.

® An RS-232 communications port.
¢ The chassis backplane.

The CVIM system provides 16 discrete I/O lines, whose
signals enable direct interaction between the system and
your production equipment.

Of the 16 lines, two are “trigger signal” lines. These are
dedicated input lines, which are equipped to carry signals
from part-presence sensors. The other 14 lines are all
dedicated output lines, whose functions you can assign
during CVIM system configuration.

The CVIM module has a special front panel port (called
Module I/O) that routes both RS-232 data and discrete /O
signals to the /O interface box.

The discrete /O signals from the I/O interface box connect
directly to the 1771 JMB board through an edge connector on
the JMB board. I/O modules on the JMB board provide

electrical isolation between your production equipment and
the CVIM system.
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Remote 11O Port

RS-232 Communications Port

Chassis Backplane

The CVIM system has a remote I/O port for carrying data
between the CVIM system and a 1771-based PLC
(programmable logic controller) system.

Input data consists of configuration parameters or control
commands. Output data consists of configuration
parameters, inspection results, and CVIM module status.

The CVIM system has an RS-232 serial communications
port for carrying data between the CVIM system and
computer equipment or a PLC system.

Input data consists of configuration parameters or control
commands. Output data consists of configuration
parameters, inspection results, and CVIM module status.

When the chassis has other modules (such as a PLC 5/250)
installed, the CVIM system can use the chassis backplane to
carry data between the CVIM system and the other modules.

Input data consists of configuration parameters or control
commands. Output data consists of configuration
parameters, inspection results, and CVIM module status.

Warnings and Cautions

Warnings and cautions occasionally appear in this manual.
They are included in order to protect both you and the
equipment. They appear as follows:

CAUTION: A caution symbol is used when the
equipment could be damaged or performance

seriously impaired if stated procedures are not
followed.

WARNING : A warning symbol means thata
person may be injured if the stated procedures
are not followed.
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Reference Publications

The following Allen-Bradley publications are referenced
in this manual:

¢ The CVIM Quick Start Self-Training Guide, Catalog No.
5370-ND003.

® The CVIM Communications Manual, Catalog No. 5370-
NDO002.

® Pyramid Integrator Installation Manual, Publication No.
5000-6.2.10.

® Grounding and Wiring Guidelines, Publication No.
1777-4.1.

é Solid State Control Safety Guidelines, Publication No.
GI-1.1.






Chapter CVIM Hardware Connection
and Powerup Check

Chapter Objectives The objectives of this chapter are to show you how to connect
the CVIM system components and perform a powerup check.

CVIM System  The procedures in this chapter cover only those components
Components that are related to the CVIM machine vision system,
namely:

¢ CVIM module, Catalog No. 5370-CVIM.
® Pyramid Integrator chassis:
Four-slot chassis, Catalog No. 5110-A4.
Eight-slot chassis, Catalog No. 5110-A8.
® Chassis power supply, Catalog No. 5120-P1.
® Video monitor:

Color, 13-inch, rack-mounted, 115VAC, Catalog No.
2801-N8.

Monochrome, 9-inch, 115VAC, Catalog No. 2801-N9.
Monochrome, 9-inch, 230VAC, Catalog No. 2801-N20.
Monochrome, 12-inch, 115VAC, Catalog No. 2801-N6.
® Light pen, Catalog No. 2801-N7.
® Camera, Catalog No. 2801-YC.
® Interface modules:
User interface box, Catalog No. 2801-N22.
I/O interface box, Catalog No. 2801-N21.
Interface board, Catalog No.1771-JMB.
® Interconnecting cables.

Additional components may be required for some CVIM
system configurations. These will be identified in the
connection procedures.

For complete information on installing the CVIM system in
its factory floor location, refer to the Allen-Bradley Pyramid
Integrator Installation Manual, Publication 5000-6.2.10,
which is supplied with the CVIM module.

Connecting CVIM  Before you install the CVIM system at its factory-floor
System Components site, you may find it useful to connect the basic system
components temporarily on a workbench or table top.

There, away from the noise and distractions typically
present on a factory floor, you can perform the powerup
check and use the CVIM Quick Start Self-Training Guide,
Catalog No. 5370-ND003, to get acquainted with the user
interface.
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Connecting CVIM
System Components
(continued)

Your Action

Place the chassis backside
down on the work surface.

Pull the DC/PWR LOCK
handle out as far as it will go.

Remove any foreign material
from inside the chasstis.

Locate the AC voltage-selection
switch on the chassis
power supply.

If, however, you intend first to install the CVIM system at
its factory-floor site, refer to the following Allen-Bradley
publications for site installation information.

® Pyramid Integrator Installation Manual, Publication No.
5000-6.2.10. Chapter 4, Grounding the Components, is of
particular importance.

® Grounding and Wiring Guidelines, Publication No.
1777-4.1.

® Solid State Control Safety Guidelines, Publication No.
SGI-1.1.

After completing the site installation, return to this section.

Use the following steps to connect the CVIM system
components and perform the powerup check.

Comments

This handle is at the bottom edge of the chassis.

This is a slide switch near the bottom edge of the power
supply module.

NOTE: Nodisassembly is required to access this switch.

P1 CHASSIS
POWER SUPPLY
(Bottom View)

RN S SN SNRERRN

AC Voltage-
Selection Switch
(factory default
setting)

ALMMMIMMIMINNN

ANNNN




Chapter 2 CVIM Hardware Connection and Powerup Check

2-3

Connecting CVIM
System Components
{continued)

Your Action

Set the voltage-selection switch
to match the AC input voltage.

Install the power supply
module in the chassis.

Obtain an AC line cord for
the chassis power supply.

Attach one end of the line
cord to a plug.

Attach the other end of the line
cord to the power supply’s
AC input connector.

Comments

The chassis power supply operates within one of the
following two input voltage ranges:

® Low Range: 90 to 132 VAC @47 to 63 Hz.
® High Range: 180 to 264 VAC @ 47 to 63Hz.

Use the 115V setting for input voltages in the low range.
Use the 230V setting for input voltages in the high range.

Carefully align the power supply with the leftmost slot in
the chassis. Slide the power supply into the chassis and press
down to seat the module.

Finally, tighten the thumb screws evenly to secure the power
supply.
NOTE: Do not push in the DC PWR/LOCK handle yet.

Use a three-wire line cord with a suitable type of insulation
and sufficient length.

Use a three-prong plug that is approriate for the AC input
voltage.

At this point, refer to the Pyramid Integrator Installation
Manual, Pub. No. 5000-6.2.10, pages 9-4 and A-12.

Use the instructions and illustrations on pages 9-4 and A12.

WARNING: Be certain to connect the ground
wire to both the AC connector and the plug.
Failure to do so could result in a dangerous
electric shock to personnel.

NOTE: Do not apply AC power to the power supply yet.
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(continued)

Your Action

Comments

Locate the DC voltage-selection This is a slide switch near the connector edge of the CVIM

switch on the CVIM module.

Determine whether your
application requires an

external 24V DC power supply.

module.

NOTE: Nodisassembly is required to access this switch.

CVIM
MODULE
(Back View)

N\

N
N
N

DC Voltage-
Select Switch

+ 24 VDC (External)

|

+ 12 VDC (Internal)
(factory default
setting)

The CVIM module uses a DC-to-DC converter to supply
power to the cameras. The converter gets its DC voltage
from either the chassis power supply (£ 12V) or from an
external DC power supply (+24V).

Your choice of DC power source should be based on whether
the chassis power supply has sufficient capacity in its +12V
and -12V sections for all the modules and cameras in your

application.

The following table shows the current required for one CVIM
module alone and with one and two cameras:

+12V Current | -12V Current No. of

Requirement | Requirement Cameras
0.065A 0.075A 0
0.275A 0.285A 1
0.405A 0.415A 2
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Connecting CVIM
System Components
(continued)

Your Action

Set the DC voltage-selection
switch to match the
DC voltage source.

Install the CVIM module
in the chassis.

Place the chassis upright
on the work surface

Comments

To determine the total current load on the + 12V and -12V
sections of the chassis power supply, add the current
requirements for all CVIM modules and cameras, then add
to that the current requirements for all other modules (if
any) in the same chassis.

If the total current load exeeds the capacity of either the
+ 12V or -12V section in the chassis power supply, you must
use an external 24VDC power supply.

If your application requires an external 24VDC power
supply, here are the current requirements for a CVIM
module with one and two cameras:

® One CVIM module with one camera: 0.210A.
® One CVIM module with two cameras: 0.340A.

To determine the total current load on the 24V power supply,
add the current requirements for all CVIM modules and
cameras in the chassis. Obtain a 24V power supply that has
sufficient capacity to meet the needs of your application.

Set the switch to +12 when the camera power source is
internal - the chassis power supply. Set the switch to +24
when the camera power source is external —a 24VDC power
supply.

Carefully align the CVIM module with any available slot in
the chassis. Slide the module into the chassis and press down
to seat the module.

Finally, tighten the thumb screws evenly to secure the
CVIM module.

NOTE: Do not push in the DC PWR/LOCK handle yet.
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Connecting CVIM
System Components
(continued)

Your Action Comments

Refer to the CVIM interconnect The CVIM interconnect diagram is similar to the one on
diagram below for the cable  the side of the CVIM module. It does not, however, show
connections in the next steps.  connections to the communication ports.

CVIM MONOCHROME
MODULE COLOR MONITOR MONITOR

VIDEO IN

USER
/1NTERFACE

O

—
€)=
-) O
YL
Ow

o

For discrete 1/O
connections, see
Appendex A USER INTERFACE

3 l MODULE

A/ :F —————————————— -
S |
'Eli —o8 |8 e
CAMERA A : o bs
0)\
CAMERA B RPN

Forserial data
communications
—J) connections, see
the CVIM Comm.

Manual

LIGHT
PEN

Locate the user interface  The user interface cable is Cat. No. 2801-NC18A,-NC18B,
cable. or-NC18C. Note that the cable ends have identical
connectors — they are both female.

NOTE: Be certain that you have the user interface cable,
not the camera cable.
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Connecting CVIM
System Components
(continued)

Your Action

Locate the user interface box.

Connect one end of the cable
to the CVIM module.

Connect the other end of the
cable to the user interface box.

Locate a camera cable.

Connect the male end of the
cable to the CVIM module.

Comments
The user interface cable has a label attached to each end:

CAUTION

USER INTERFACE CABLE

The user interface box is Cat. No. 2801-N22. The connectors
on the box are arranged as follows:

/

POWER

7 LIGHT

RED INPUT

y s

. .

CAUTION: Attempting to connect the camera
cable to the User Interface connector on the
CVIM module can cause damage to the CVIM
module circuitry.

Carefully align the cable connector with the User Interface
port, then insert.

Carefully align the cable connector with the INPUT
connector, then insert.

The camera cable is Cat. No. 2801-NC14, -NC15, or -NC186.
Note that the cable ends do not have identical connectors —
one is female, and the other is male.

Carefully align the male connector with the Camera A or
Camera B port, then insert.
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Connecting CVIM
System Components
(continued)

Your Action

Connect the female end of the
cable to the camera.

Place the video monitor on
the work surface.

Locate the coaxial cable(s)
for the video monittor.

Connect the coaxial cables to
the color monitor.

Connect the coaxial cables to
the user interface box.

Connect the coaxial cable to
the monochrome monitor.

Connect the coaxial cable to
the user interface box.

Locate the light pen.

Connect the light pen plug
to the user interface box.

Obtain an AC line cord for
the 24VDC power supply.

Attach one end to a plug.

Attach the other end to the
24VDC power supply.

Comments

The coaxial cable is Catalog No 2801-NC2 or -NC3. A color
monitor requires four cables; a monochrome monitor
requires one cable.

If your monttor is color,

Connect to the R, G, B, and EXT SYNC “IN” connectors. Set
each terminator switch to OFF.

Connect the other end of each cable to the corresponding
RED, GREEN, BLUE, and SYNC connector.
or, if your monitor is monochrome,

Connect to the VIDEO IN connector. Set the terminator
switch to OFF.

Connect the other end of the cable to the GREEN connector.

Connect to the LIGHT PEN jack.

For systems requiring a 24V DC power supply, follow the next
several steps:

Use a three-wire line cord with a suitable type of insulation
and sufficient length.

Use a three-prong plug that is approriate for the AC input
voltage.

Observe the markings on the power supply’s AC input.

WARNING: Be certain to connect the ground
wire to both the AC input and the plug. Failure to
do so could result in a dangerous electric shock to
personnel.

NOTE: Do not apply AC power to the 24VDC power supply
yet.
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Connecting CVIM
System Components
(continued)

Your Action

Locate the DC power cable for
the external power supply.

Connect the red wires to the
power supply output.

Connect the black wires to the
power supply output.

Connect the molded plug to
the chassis power supply.

Comments

The power supply cable will be either Cat. No 5120-CP2 or
5120-CP3. Each has a set of color-coded wires and a right-
angle molded plug.

If your power supply has a “+ Sense” terminal, connect the
single red wire to that terminal. Connect the triple red wire
to the other “+ Output” terminal.

If your power supply does not have a “+ Sense” terminal,
connect both red wires to the “+Output” terminal.

If your power supply has a “~Sense” terminal, connect the
single black wire to that terminal. Connect the triple black
wire to the other “~Output” terminal.

If your power supply does not have a “~-Sense” terminal,
connect both black wires to the “~Output” terminal.

The molded plug is lJLJolarized. Align the plug carefully with
the + 24V Inputjack on the front panel of the chassis power
supply, then push the plug in until it latches in the jack.

This completes the component connections for the powerup
check. Now, continue with the powerup check.

Powering Ug C ¥IM
ystem

Your Action

Prepare the video monitor
for powerup.

Insert the video monitor line
cord plug in the AC outlet.

Set the video moénitor
power switch to ON.

At this point, with all basic components connected together,
the CVIM system is ready for the powerup check.

Comment

Set the monitor brightness and contrast controls to the
middle of their range. Set the scan mode switch to
“UNDER.” Set the power switch to OFF.

CAUTION: Verify that the AC voltage source is
within limits for both the video monitor and the
CVIM system.

After a few seconds, the raster should be dimly visible on the
monitor screen. If you're not sure, increase the screen
brightness to maximum for a moment, then return it to its
midrange setting.
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Powering Up CVIM
System (continued)

Your Action

Insert the CVIM system line
cord plug in the AC outlet.

If your CVIM system is using
a +24VDC power supply,
insert the line cord plug

in the AC outlet.

Push in the DC/PWR LOCK
handle.

Comment

Be sure the lock handle isin as far as possible. The
power/lock mechanism connects DC power to the modules
and locks them in the chassis. It also prevents anyone from
removing a module with DC power applied.

On the power supply front panel, the DC light should turn
on.

On the CVIM module front panel, the red Memory Active
and green Trigger 1 lights will be on briefly. The Pass/Fail
light should be a steady green.

After about 15 seconds, the Memory Active and Trigger 1
lights should be off, but the Pass/Fail light should still be
green. If so, the powerup sequence was successful.

Assuming the powerup sequence was successful, the monitor
screen will display the “banner” message, the test pattern,
and several “menu boxes”:

ALLEN-BRADLEY

Configurable Vision Input Module
Bulletin 5370-CVIM
Series A Revision A Firmware Rev. CO1
Language: English Packages: None

Copyright 1990 Allen-Bradley Company

Phase | Diagnostics Completed Status = OK
Phase Il Diagnostics Completed Status = OK
System Initialization Completed Status = OK

Arm (11}

- "

Display ooe
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Powering Up CVIM
System (continued)

Your Action

Aim the light pen at the
menu box labeled Setup.

Press the light pen tip against
the Setup menu box.

Comment

If the Pass/Fail light turns red, the powerup sequence was not
successful. In addition, a failure message may appear on the
monitor screen. If these conditions appear, a malfunction has
occurred during the powerup sequence. Pull out the DC/PWR
LOCK handle and remove the AC power plug, then check the
cable connections and re-seat the power supply and CVIM
modules. Try the powerup sequence again.

If the system repeatedly fails to complete the powerup
sequence successfully, record all messages appearing on the
monitor screen, then contact your Allen-Bradley
Representative.

Use the following steps to perform a simple test of the CVIM
“user interface.”

Move the pen around slightly until a red border appears
around the Setup menu box.

When you press the light pen tip against the menu box
(“pick” the box), the banner message and the original set of
menu boxes will disappear, and the “Main Configuration
menu” will appear. This indicates that the CVIM system has
entered the “setup” or configuration mode.

’ Env. lCameraA] Ref.LineiRef.Win lGage I Window I Misc I Exth

If the user interface appears to be OK, the CVIM system is
now ready for use.



2-12

Chapter 2 CVIM Hardware Connection and Powerup Check

Powering Up CVIM
System (continued)

At this point, your should refer to the CVIM Quick Start
Self-Training Guide, Catalog No. 5370-ND003, and
familiarize yourself with the CVIM user interface. When you
complete that manual, and you are comfortable with the user
interface, you should be ready to investigate the
configuration procedures described in this manual.

If you have not yet installed the CVIM system at its factory-
floor site, refer to the following Allen-Bradley manuals:

¢ Pyramid Installation Manual, Publication 5000-6.2.10.

¢ Grounding and Wiring Guidelines, Publication No. 1777-
4.1.

@ Solid State Control Safety Guidelines, Publication No.
SGI-1.1.

These manuals contains all the information required for
panel- or rack-mounting, electrical grounding, and
connecting the I/0 components.

You will have already performed in this chapter some of the
steps described in the Pl installation manual. When you
encounter one of those steps, verify that you have performed
it correctly, then continue.
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Chapter Objective

3 CVIM User Interface

The objective of this chapter is to acquaint you with the
CVIM user interface — the means by which you set up the
CVIM system to perform your vision application, operate the
system, and monitor its operation.

CVIM User Interface

The term “CVIM user interface” refers to the specific devices
that enable you to interact with the CVIM system.

The user interface consists of just two main parts:
1. A light pen.
2. Graphic figures on the video monitor screen.

You will use the user interface to configure the CVIM system
for its inspection tasks and, during system operation,
monitor the results of those inspections.

Figure 3.1 shows the light pen pointed at a graphic figure on
the monitor screen.

Figure 3.1 CVIM Interface: Light Pen and GraphicFigures

ALLEN-BRADLEY
Configurable Vision Input Module
Bulletin 5370-CViM
Series A Revision A Firmware Rev. CO1
Language: English Packages: None

Copyright 1990 Allen-Bradley Company

Phase | Diagnostics Completed Status = OK
Phase {I Diagnostics Completed Status = OK
System Initialization Completed Status = OK

Display T.S. 1 Reset Stat's

Notice that the user interface has no keyboard. To interact
with the CVIM system, you just point the light pen at a
graphic figure on the monitor screen and press the light pen
tip against the figure.
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Light Pen

Pointing and Highlighting

Picking

If you compare the CVIM user interface to a keyboard-
driven system, the light pen is the equivalent of the cursor-
control keys — it points to figures on the monitor screen so
that you can select some kind of operation or function.

When you point the light pen at a graphic figure (a popup
menu or a symbol) on the monitor screen, the light pen “sees”
that figure through a hole in its tip. When you then press the
light pen tip against the figure, the CVIM system selects or
“picks” the figure. Your next step would depend on which
graphic figure you selected.

The light pen’s main functions are selecting menu boxes
andmanipulating symbols. Performing these functions
involves several specific actions, as follows:

® Pointing and highlighting.
® Picking.

® Dragging.

@ Placing.

“Pointing” means aiming the light pen at a specific graphic
figure (menu box or symbol) in order to “highlight” that
figure.

A sensor in the light pen sees light through a hole in the
light pen tip. When you point the light pen directly at a
graphic figure, the CVIM system will respond by
“highlighting” the figure, indicating that the sensor sees it.

You will know the figure is highlighted when some part of it
changes to a brighter color; however, when pointing at a
small figure, you may need to move the light pen around a
bit before the figure will be highlighted.

Your next step is “picking” the highlighted figure.

“Picking” means pressing the light pen tip againsta
highlighted graphic figure in order to select the function that
the figure represents.

Pressing the tip against the screen activates a switch.
Signals from the light sensor and switch cause the CVIM
system to “pick” the highlighted figure.
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Picking (continued)

Dragging

Placing

Summary:
Manipulating Symbols

The results of picking vary. Picking a menu box usually
causes additional menus or tables to appear above or
alongside the menu box. Picking a symbol usually enables
“dragging” (moving) the symbol or changing its size.

For symbols, your next step is “dragging” the picked symbol.

“Dragging” means moving a picked symbol to a different
location on the screen, and/or changing the symbol’s size.
(Dragging has no meaning for popup menus, since they are
in fixed positions.)

You drag a symbol by first picking the symbol, then backing
the light pen tip about a half inch from the screen - the
sensor must still “see” the symbol. When you move the light
pen across the screen, the symbol will follow.

Your next step is “placing” the dragged symbol.

“Placing” means locking a symbol at its destination on the
screen after dragging it there.

When you have dragged the symbol to its correct position,
you simply press the light pen tip against the screen to lock
the symbol at that position.

Point the light pen at a symbol until the symbol “highlights”
(brightens or changes color), then press the light pen tip
against the highlighted symbol to “pick” the symbol. Next,
“drag” the entire symbol across the screen or change its size
or shape, whichever is appropriate for that symbol. Finally,
press the light pen tip against the screen to “place” (lock) the
symbol in position.
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Graphic Figures

The CVIM system generates the graphic figures and
superimposes them over the camera image on the monitor
screen. Graphic figures are of three main types: Menus,
tables, and symbols.

Menus consist of two or more rectangular boxes, arranged
horizontally and vertically, with words and/or numbers
inside. These words and numbers identify a particular
configuration parameter, function, or operating mode.
Menus always appear in specific positions in relation to
other menus - they cannot be moved.

Tables contain mostly numeric values. Some are used for
selecting parameters, and others display data resulting from
inspections.

Symbols consist mainly of the various geometric shapes that
represent the analysis tools and the devices that enable you
to position the tools and set some of the tool parameters.
During system configuration, you can set the size, shape, and
position of these tools in relation to the screen image of the
item to be inspected.

Menus

Figure 3

Menus consist of boxes that appear both singly and in
groups that are joined horizontally or vertically.

In Figure 3.2, the Run Mode menu (A) appears at the bottom
of the monitor screen after the CVIM system completes its
powerup cycle, and also during the system run mode.

The Main Configuration menu (B), appears at the bottom of
the screen during system configuration.

.2 Run Mode and Main Configuration Menus

A

Setup

Resume Display T.5. 1 Reset Stat’'s | Page 1 |Page ¢

Arm

Display eee

e

Env.

Camera A |Ref.Line |Ref. Win | Gage | Window |Misc | Exit
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Menus (continued)

Figure 3.

Menu boxes that are joined vertically (except the two in the
Runtime menu) are called “popup” menus because they
“pop” up when you select one of the menu boxes in the Main
Configuration menu (and also in many of the popup menus
themselves).

Figure 3.3 shows an example of two popup menus above the
Main Configuration menu.

3 Two Popup Menus

Light Reference (T Second Popup
«—
Res.: 256Hx256V [T

Menu

Focus Camera

Camera Type/Mode s
' First Popup
- Menu
Light Probe (11
Object Calibration ooe
Grid Calibration (11
Env. Ref. Line | Ref. Win [ Gage | Window | Misc | Exit

All menu boxes contain words, abbreviations, and/or
numbers that identify their function. In the example above,
these functions include:

® A Main Configuration menu configuration category
(Camera A)

® A configuration subject (Lighting/Resolution, Calibration).
® A configuration function (Focus Camera, Light Reference).
® A configuration parameter (Res.: 256Hx256V).

Notice that some menu boxes contain three dots (eee). When
you pick one of these boxes, one or more additional menus, or
tables, will appear. At that same time, a carriage return
symbol («1) will replace the three dots, and the menu box’s
background color will change to black. This indicates that if
you pick the menu box again, it will return to its previous
state, and the additional menu or table will disappear.

LOCKED MENU BOXES: You will occasionally see one or
more menu boxes containing black type. The black type
means that these menu boxes are disabled or “locked,” and
you cannot pick them until some condition is met. The
conditions vary considerably, but often involve enabling a
tool or changing a tool parameter. In most cases the reason
for the locked menu box will be evident from the immediate
circumstances.




Chapter 3 CVIM User Interface

Menus (continued)

Tables

To select a configuration subject or parameter, or to perform
a function, you must select or “pick” the proper menu box
with the light pen. And you “pick” a menu box as follows.

Point the light pen at the menu box until the box
perimeter “highlights” by turning red. Then, push the
light pen tip against the highlighted box to “pick” the
box. This starts the function or selects the configuration
subject, whichever applies.

In Figure 3.3, you would first have picked the Camera A
menu box, causing the first popup menu to appear. You
would then have picked the Lighting/Resolution menu box,
causing the second popup menu to appear.

Sometimes several “picks” are needed to reach a particular
parameter-setting menu and change a parameter. In the
Figure 3.3 example you would need to make three more picks
to reach the Resolution menu (not shown) and change the
camera resolution from 256 Hx256V to, say, 512Hx256V.

Tables are of two main types: Those that are used to select
configuration parameters, and those that display inspection
results and statistics.

In Figure 3.4, table A is a configuration table. It is used
during configuration to enter range limit values and assign
output lines for the inspection tools.

Figure 3.4 Configuration and Statistics Tables

575 eee 525 eee

350 eee 375 eee

1 eee 2 eee

Note that in table A the menu boxes contain three dots (ees).
When you pick one of these boxes, either another table or a
“calculator pad” will appear. These enable you to select new
values. At that same time, in the menu box a carriage return
symbol (<) will replace the three dots, and the box’s
background color will change to black.
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Tables (continued)

Table B in Figure 3.4 and Figure 3.5 are statistics tables.

These tables display statistical values derived from the
inspection “results” data for all enabled tools during a series

of inspection cycles.

Figure 3.5 Inspection Statistics Table

PROBE  Samples Mean Std. Dev. Min.Reading Max. Reading
1. 123 50.000 55.000 59.187 61.000

GAGE Samples Mean Std. Dev. Min.Reading Max. Reading
1. 123 37.287 1.348 36.413 39.293
2. 123 145.395 5.386 141.165 148.223
3 123 0.768 0.0460 0.748 0.781
4 123 6.000 0.000 6.000 6.000
5.
6.

WINDOW Samples Mean Std. Dev. Min.Reading Max. Reading
1. 123 3245.245 32.399 3221.476 3278.243
2. 123 181.662 3.542 179.198 183.421
3 123 11.000 0.000 11.000 11.000
4

Figure 3.6 is an inspection results table. This table displays
the inspection “results” data for all enabled tools following

each inspection cycle.

Figure 3.6 Inspection Results Table

TRIGGERS FAULTS Reference Lines / Windows
1. 0 1. 0

Accepted: 123456 | Master Fault: 123 2 2.

Missed: 123 | Light Probe: 34 3. 3.

Total: 123579

PROBE Faults FailLow Warn Low Reading Warn Hi Fail Hi
1. 0 50.000 55.000 59.187 61.000 63.000

GAGE Faults FailLow Warn Low Reading Warn Hi Fail Hi
1. 0 130.000 140.000  150.187 160.000 170.000
2. 12 25.000 28.000 32.354 34.000 37.000
3.
4,

WINDOW Faults FailLow  Warn Low Reading Warn Hi Fail Hi
1. 0 3000.000 3100.000 3214.485 3300.000 3400.000
2.
3.
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Symbols

Symbols consist of lines, rectangles, and other geometric
shapes that represent the analysis tools and the devices used
to manipulate these tools and set some tool parameters.

Figure 3.7 shows the symbol for a linear gage, along with its
manipulation “handles” and the “highlight square.”

Figure 3.7 Symbols for Linear Gage and Handles

Areao

lodofGage  LinearGage  Areaof

The dotted circle on the left is the “head” of the linear gage.
The three small squares are the gage manipulation
“handles.” The white box around the gage is the “area of
interest,” which is the part of the image that the CVIM
system evaluates during an inspection.

The “highlight square” appears as shown when you aim the
light pen at a handle. This indicates that the you can pick
the handle and manipulate the gage.

To manipulate any tool, you must first pick the menu box(es)
that cause the tool and its handles to appear on the screen.
Then you highlight and pick one of the handles. When you do
this, the handles and area of interest disappear, and a square
“spotlight” appears where the highlighted handle was, as
shown in Figure 3.8.

Figure 3.8 Linear Gage Ready for Manipulation

‘Spotlight”
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Symbols (continued)

Figure 3.9 shows how the linear gage in Figure 3.8 might
look if you dragged the right end of the gage to a new
position. In this case, the right end of the gage moves, but the
left end remains anchored.

Figure 3.9 Light Pen Manipulation of Gage Symbol

Configuration Shortcut

So far, you have seen how to access menus and manipulate
symbols. But what about exiting a menu after you have
completed parameter selection and/or symbol manipulation?

A key time-saving feature of the CVIM user interface is
that it enables you to jump directly from wherever you
are in a menu to any part of the same menu, or to
another menu, or even to another configuration
category in the Main Configuration menu.

You do not need to “back out” of any menu the way you
entered it. This shortcut can save you considerable time
getting around the screen.

Try this shortcut example:

Set up the menu with the two popup menus as shown in the
following figure. To do this, pick the Camera (A or B) menu
box. You should get the first popup menu. Then, pick the
Lighting/Resolution menu box in the first popup menu. You
should get the second popup menu.

Now, pick the Res.: 256Hx256V menu box in the second
popup menu (the numbers might actually be 512Hx256V or
512Hx512V at this time - it doesn’t matter). A third popup
menu should appear just above, and to the right of, the
second popup menu. This is the Resolution popup menu.
Your screen should now look like A in Figure 3.10.
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Configuration Shortcut
(continued)

Figure 3.10 Configuration Shortcut

—— —— Resolution
Seco“r;'czrﬁ’gpup [ 512Hx256V Popup Menu
¢ [ 512Hx512V

Delete Templates

Light Reference (11

Focus Camera

Camera Type/Mode

Light Probe YY) First Popup
Menu
Object Calibration (1Y)
Grid Calibration (11
Env. | Ref. Line | Ref. Win | Gage | Window | Misc |Exit

Al Fromthis...
B| ...tothis
System ese

First Popup
170 (77} Menu
Tool Set ese

Camera A |Ref Line | Ref. Win | Gage | Window | Misc | Exit

Here’s the shortcut: Pick the Env. menu box in the Main
Configuration menu. The three popup menus in A will
disappear, and your screen will now display the new popup
menu as shown in B. (All changes you may have made in A
are saved.)

The point to remember is this: No matter where you arein a
menu (whether you are finished with it or not), you can take
a shortcut to the Main Configuration menu and pick a
different configuration category.
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Help Messages

By picking the help message symbol in the upper right
corner of the monitor screen, you can have immediate access
to a situation-related help message. No matter where you
are in the configuration process, anytime you press this
symbol. ..

... a help message will appear in the box just to the left of the
help message symbol, as follows:

HELP MESSAGE HERE ?

The contents of each message will vary according to the last
menu box you picked. If you pick a different menu box, the
message relating to that box will appear.

Each help message provides a brief statement about the
purpose of the related menu box. In some instances, X and Y
coordinates, threshold levels, and other values will also
appear within the message box.

Menu Removal Function

Since the popup menus share the monitor screen with the
camera image, and necessarily overlie the camera image, at
times these menus may obscure all or part of the image
where you want to position your analysis tools.

The menu removal function enables you to make the menus
“transparent,” thus enabling you to see through them, or to
remove them altogether from the monitor screen.

By repeatedly picking the menu removal symbol in the upper
right corner of the monitor screen, you can make the menus
“transparent,” remove them from the screen altogether, and
restore them to their original appearance. No matter where
you are in the configuration process, anytime you pick this
symbol. ..
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Menu Removal Function
(continued)

.. .the menus become “transparent,” and the symbol
changes to this:

B0a

=

When you pick the symbol again, the menus disappear from
the screen, and the symbol changes to this:

o

To restore the menus to their normal appearance, pick the
symbol one more time. The popup menus and the menu
removal symbol will return to their normal appearance.
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Chapter Objective

4 Operating Environment

The objective of this chapter is to show you how to
configure the operating environment parameters in
the Env. popup menu. This menu appears when you
pick the Env. menu box in the Main Configuration
menu.

For the most part, the operating environment
parameters define the relationship of the CVIM
module to the external devices with which it
communicates. These parameters apply to the overall
CVIM system, not just to specific tools.

Operating Environment

The main elements of the CVIM system operating
environment are these:

® Host selection. Your CVIM system can operate in
one of two modes: The stand-alone mode, or the hosted
mode. You can specify which of these modes is
appropriate for your application.

® Video monitor. Your system can use either a color
or a monochrome video monitor. You can specify which
one your system will be using.

® Output lines. The 14 discrete output lines carry
signals that indicate the results of CVIM inspections,
as well as various timing signals, to your process
equipment. You can assign a specific signal function to
each output line.

® Data communication ports. CVIM has two data
communications ports: an RS-232 serial port, and a
remote I/O port. If your application requires one or
both of these ports, you will specify the data
transmission rates and other parameters.

® Trigger. The trigger is the signal that begins an
inspection cycle. You can select trigger sources for
configuration (“setup”) and for the run mode.

® Strobe. Two strobe outputs are available, one for
each tool set. You can enable or disable these outputs.

¢ Units. If your application will use gages for making
calibrated linear or circular measurements, you can
select pixels, inches, or centimeters as the unit of
measure.

® Tool Sets. A tool set consists of all of the analytical
tools that CVIM can use to perform an inspection. Two
identical tool sets are available, which you can apply to
two separate tasks during each inspection cycle. You
will select the appropriate combinations of tool set (1 or
2) and camera (A or B).
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Configurilz:g Operating
nvironment

Selecting Env.
Popup Menu

Your Action

Pick Env. in the Main
Configuration menu.

This section shows you the procedures for configuring the
operating environment parameters.

You will begin by picking the Env. menu box in the Main
Configuration menu. You will then configure a variety of
parameters grouped into three categories: System, I/O, and
Tool Set.

Your first step is to select the Env. popup menu.

Comments

When you pick the Env. menu box, the Env. popup
menu appears above the Main Configuration menu, as
follows:

System (T 1]

o] o0 [ Env.
Popup Menu

Tool Set (11

Camera A |Ref. Line | Ref. Win | Gage | Window | Misc | Exit

These are the three parameter categoriesin the Env. popup
menu:

® System: Selects stand-alone or hosted mode, monitor type,
tool display status, and gage measurement units.

@ 1/0: Assigns functions to the 14 discrete output lines, and
sets operating parameters for RS-232 and remote I/'O
communications.

® Tool Set: Selects trigger source, active tool set and assigns
cameras to tool sets.

In the following pages, the steps for configuring these
parameters are presented in top-down order. You need not
perform them in that order, however.
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Selecting System Popup
Menu and Parameters

Your Action

Pick the System menu box in
the Env. popup menu.

Select the System popup menu, then select the parameters
in that menu.

Comments

When you pick the System menu box, the System popup
menu appears above the Env. menu, as follows:

Host: Stand Alone eee

Tool Display: Off

<«—— System

Monitor: Color Popup Menu

Units: Inches (11

/10

PR Env.

Tool Set e0e

Popup Menu

Ref. Win | Gage | Window | Misc | Exit

Your Action

Look at the Host menu box
in the System popup menu.

From the top down, these are the parameters in the System
popup menu:

® Host: Selects the CVIM system operating mode. The mode
can be Stand Alone, Pyramid, Remote I/O, or RS-232.

® Tool Display: During the tool configuration mode, it causes
all enabled tools of one type, and within one tool set, to
appear on the monitor screen when set to On. The tool
display can be either On or Off.

® Monitor: Selects either a color or a monochrome video
monitor. The monitor can be Color or Monochrome.

® Units: Selects the unit of measurement for linear or
circular gages that perform calibrated linear measurements.
The units can be Pixels, Inches, or CM (centimeters).

Selecting Host Select Popup Menu

Select the Host Select popup menu, then select the CVIM
system operating mode from that menu.

The operating mode selection specifies whether your CVIM
system will be configured for stand-alone or hosted
operation.

Comments

The Host menu box displays the currently selected CVIM
system operating mode. The operating mode can be Stand
Alone, Pyramid, Remote I/O, or RS-232.
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Selecting System Popup
Menu and Parameters
{continued)

Your Action
Pick the Host menu box.

Selecting Host Select Popup Menu (continued)

Comments

When you pick the Host menu box, the Host Select popup
menu appears alongside the System popup menu, as follows:

System
Popup Menu

Tool Display: Off DPyramld —

Host Select
Monitor: Color (] Remote /O Popup Menu
Units: Inches o0 [] RS-232
e} e |,  Env
Tool Set ese Popup Menu

Camera A | Ref. Line | Ref. Win | Gage | Window | Misc | Exit

Note that the Stand Alone box in the Host Select menu has a
shaded square ([]) This indicates that Stand Alone is the
currently selected operating mode. Chapter 1, Introduction.:
CVIM Machine Vision, differentiates the stand-alone and
hosted operating modes.

Here is a brief description of each box in the Host Select
menu:

® Stand Alone: Selects the stand-alone operating mode. In
this mode, the CVIM system is controlled solely through the
discrete I/O lines connected to the production equipment.

If a host system is connected to the CVIM system, and the
CVIM system is configured for stand-alone operation, the
host system can only read inspection results from the CVIM
system.

® Pyramid: Selects the hosted operating mode. In this mode,
the CVIM system can be controlled by Pyramid system
modules occupying the same chassis.

® Remote I/O: Selects the hosted operating mode. In this
mode, the CVIM system can be controlled by a remote PLC
system (or an Allen-Bradley 6008 scanner card installedin a
computer) connected to the CVIM module’s remote I/O port.

® RS-232: Selects the hosted operating mode. In this mode,
the CVIM system can be controlled by computer equipment
connected to the CVIM module’s RS-232 port.
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Selecting System Popup
Menu and Parameters
(continued)

Your Action

Pick the appropriate box in
the Host Select popup menu.

Your Action

Look at the Tool Display
menu box in the System
popup menu.

Pick the Tool Display
box, if appropriate.

Selecting Host Select Popup Menu (continued)

Comments

The selection you make depends on the requirements of
your particular application of the CVIM system.

Note that if you pick a different operating mode, the new
selection will be highlighted in the Host Select popup menu
and will also appear in the Host menu box.

Note also that if you change to the Pyramid operating mode,
you must power the CVIM system down, then back up again,
in order for the Pyramid system to recognize the CVIM
system. Before powering down, be sure to save the current
configuration first, if appropriate.

Selecting Tool Display Status

Select the on or off status for the tool display during the tool
configuration mode.

When the tool display is on, all tools in the currently selected
tool category will appear on the monitor screen.

For example, assume that you are currently configuring
gage #4 and that you have already configured and enabled
gages #1 through #3. If the tool display were on, gage #4
would be red and gages #1 through #3 would be green.

When the tool display is off, only the tool that you are
currently configuring appears on the monitor screen. In the
example above, you would see only gage #4.

Comments

The Tool Display menu box displays the currently selected
tool ;lfisplay status. The tool display will be either On
or Off.

When you pick the Tool Display box, the status will toggle
to the opposite condition. Thus, On will change to Off, or vice
versa.

Selecting Monitor Type

Select color or monochrome, whichever is appropriate for the
type of monitor you are using.

NOTE: If you are using a monochrome monitor and the
monitor type is set to color, the highlighting that appearsin
and around the menu boxes when you point the light pen at
them will be very difficult to see.
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Selecting System Popup
Menu and Parameters
{continued)

Your Action

Look at the Monitor menu box
in the System popup menu.

Pick the Monitor menu box,
if appropriate.

Your Action

Look at the Units menu box
in the System popup menu.

Pick the Units menu box,
tf appropriate.

Selecting Monitor Type (continued)

Comments

The Monitor menu box displays the currently selected
monitor type. The monitor will be either Color or
Monochrome.

When you pick the Monitor box, the monitor type will toggle
to the opposite type. Thus, Monochrome will change to
Color, or vice versa.

Selecting Units Popup Menu

If your application will be using linear or circular gages to
make calibrated linear measurements, select Pixels, Inches,
or CM (centimeters) as the unit of measurement. Note that
you will also need to perform one of the calibration
procedures described in Chapter 5.

If your application will not need “units,” you can skip this
procedure.

Comments

The Units menu box displays the currently selected unit
unit for calibrated measurements. The unit will be Pixels,
Inches, or CM (centimeters).

When you pick the Units menu box, the Units popup menu
will appear alongside the System popup menu, as follows:

System
Popup Menu

l

Host: Stand Alone eee

Tool Display: Off

Monitor: Color [ Inches <+«——— Units

Popup Menu
ey pup

1O

ooe | Env.

Tool Set [T 1

Popup Menu

Camera A | Ref. Line | Ref. Win | Gage | Window | Misc | Exit

Note that the Pixels box in the Units menu has a shaded
square ([J) This indicates that Pixels the currently selected
measurement unit.
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Selecting System Popup
Menu and Parameters
(continued)

Your Action

Pick the appropriate box in
the Units popup menu.

Selecting 1/0 Popup Menu
and Parameters

Your Action

Pick the /O menu box in
the Env. popup menu.

Selecting Units Popup Menu (continued)

Comments

The selection you make depends on the requirements of
your particular application of the CVIM system.

Note that if you pick a different unit, the new selection will
be highlighted in the Units popup menu and will also appear
in the Units menu box.

Select the /O popup menu then select the parametersin that
menu.

Comments

When you pick the I/0 menu box, the I/O popup menu
appears above the Env. menu, as follows:

Output Assignment  eee®

RS-232 ese | 1O

1771 Remote /O oo

Popup Menu

System oo

|« Env.
Popup Menu

Tool Set (YY)

Ref. Line [ Ref. Win { Gage | Window | Misc | Exit

From the top down, these are the parameters in the System
popup menu:

® Output Assignment: Selects the specific signal function for
each of the 14 discrete output lines. Also, selects the pulse
duration for the Results, Data Valid, and Master Range
signals.

® RS-232: Selects the protocol and baud rate parameters for
the RS-232 port.

® 1771 Remote |/O: Selects the data rate and rack address
parameters for the node adapter.
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Selecting /O Popup Menu

and Parameters

(continued)

Your Action

Pick the Output Assignment

menu box in the 1/O
popup menu.

Selecting Output Assignment Popup Menu

Select the popup menu, then select the appropriate signal
function for each output line that your application requires.

Comments

When you pick the Output Assignment menu box, the
Output Assignment popup menu appears alongside the I/0
popup menu, as follows:

1 Not Used
2 Not Used (11
3 Not Used oo
4 Not Used (17
Output Assignment
Popup Menu — »| 5 NotUsed 1Y)
6 Not Used (77}
7 Not Used o0
POpuif/DOMenu 8 Not Used oo
9 Not Used 11}
10 Not Used (1 1]
11 Not Used o0e
R3-232 12 Not Used ose
1771 Remote IO L L L) 13 Not Used PP
System 14 Not Used e0e
1/Duration Oms e
..Tooi;e;. “... 2/Duration Oms (11
Ref. Line |Ref. Win | Gage | Window | Misc | Exit

The Output Assignment popup menu consists of 16 boxes —
14 boxes for output line function assignments and two boxes
for pulse duration settings.

Initially, the 14 function boxes will read “Not Used” and the
two pulse duration boxes will read “Oms,” as shown in the
example menu above. If the boxes had been previously
configured, and the configuration stored, it would display
whatever functions were assigned at that time.

NOTE: If a function box displays “1/Results” or “2/Results”
in black type, it means that at least one analysis tool is
already assigned to the output line designated by that
function box. To change the function for that output line, you
must first remove all tool assignments to it.
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Selecting |/0 Popup Menu
and Parameters
(continued)

Your Action

Look at the first function box
in the Output Assignment
popup menu.

Pick the first function box.

Assigning Output Line Functions

At this point, you should refer to the Output Line Planning
Sheet in Appendix A, Planning Discrete [/O Assignments
and Connections. This sheet will show you the function for
each output line to be used in your application.

If you have not prepared this sheet yet, you should do so at
this time.

If you have already prepared this sheet, you can now enter
the output line functions as described in the following steps.

Comments

This box indicates the currently assigned function for output
line #1.In the Output Assignment menu shown above, the
current assignment is “Not Used.” This indicates that no
function has been assigned to output line #1.

When you pick this box, the Output Line Function popup
menu will appear alongside the Output Assignment popup
menu, as follows:

2 Not Used (11 [0 Module Busy
3 Not Used oo [ 1/Trigger Nak
Output Assignment 4 Not Used soe [0 Y/Master Range
Popup Menu .
5 Not Used e [J 1/Data Valid
6 Not Used e 1 1/Strobe
7 Not Used (L 1] [ V/Results
110 .
8 Not Used eoe 2T Nak
Popup Menu ot Use (] 2/Trigger Na
i 9 Not Used oo O 2/Master Range
10 Not Used L L1 {1 2/Data Valid
11 Not Used e (1 2/strobe
RS-232 bt 12 Not Used esos (] 2/Results
1771 Remote I/O e 13 Not Used o0
System eee | | 14 Not Used see OutputLine
1| | 1/Duration Oms  eee Function
: Popup Menu
Tool Set 00 Z/DU I'atlon OmS oo
Camera A | Ref. Line | Ref. Win | Gage | Window | Misc | Exit
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Selecting /0 Popup Menu
and Parameters
(continued)

Your Action

Pick a function for output
line #1, if appropriate.

Pick the functions for the
remaining output lines.

Look at the two “Duration”
boxes in the Output
Assignment menu.

Assigning Output Line Functions (continued)

Comments

Note that the Not Used box in the Output Line Function
menu has a shaded square ([7) This indicates that Not Used
the currently assigned function for output line #1.

Refer to your Output Line Planning Sheet from Appendix
A, and pick the appropriate function box in the Output Line
Function menu for output line #1.

Note that if you pick a different function than the current
one, the new function will be highlighted in the Output Line
Function menu and will also appear in the Output
Assignment menu.

Refer to your Output Line Planning Sheet and assign the
appropriate functions to the remaining output lines.

NOTE: Be certain to assign “Not Used” to all output lines
that are not to be used in your application. This ensures that
no signals will be present on the unused lines.

The two boxes display the currently selected pulse duration
for the Results, Data Valid, and Master Range signals
for the two tool sets.

The pulse duration is stated in milliseconds, and the
acceptable range is 1 to 2000 milliseconds.

NOTE: If you specify 0 (zero) milliseconds, the signals will
be latched. They will be updated at the completion of the
next inspection cycle.
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Selecting |/O Popup Menu
and Parameters
{continued)

Your Action

Pick the 1/Duration box to
set the pulse duration
for tool set #1 signals.

On the calculator pad, pick
the appropriate pulse duration
for tool set #1 signals.

Pick the Enter key on the
calculator pad.

If appropriate, repeat the
same process to set the pulse
duration for tool set #2 signals.

Before you connect the CVIM
I/O lines to your production
equipment, read this warning.

Assigning Output Line Functions (continued)

Comments

When you pick the 1/Duration box, the “calculator” pad
will appear alongside the Output Assignment popup menu,
as follows:

Output Assignment

Popup Menu
pf Calculator Pad
7 1/Data Valid (I 1]
8 1/Strobe ese
9 2/Results ose
10 2/Results oee
11 Not Used (11 71819 A N P
12 Not Used T
415 =
13 Not Used (11 6 X\ /=
14 Not Used see 11213 «| Cr
0. Enter
2/Duration Oms ]

Refer to the I/O Parameters table in Appendix B for the
pulse duration you selected for tool set #1 signals. When you
pick the new pulse duration number, it will appear in the
calculator “display.”

When you pick the Enter key, the number you entered will
appear in the 1/Duration box.

WARNING: The CVIM local I/O lines will be
disabled whenever hardware or software faults
occur in the CVIM module and/or other modules
in the Pyramid Integrator chassis. Failure to
accommodate this logic convention when you
interface the CVIM I/O lines to your production
equipment may cause unintended operation of
your equipment, which may result in serious
personal injury or death.
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Selecting |/0 Popup Menu  Selecting RS-232 Parameters
and Parameters
(continued)  If your application will be using the RS-232 port for data
communication, you must select the appropriate RS-232
parameters.

For additional information on CVIM data communications,
refer to the CVIM Communications Manual, Catalog No.
5370-ND002.

Your Action Comments

Pick the RS-232 menu box  When you pick this box, the RS-232 popup menus appear
in thel/O popup menu. alongside the I/O popup menu, as follows:

\ RS-232

Popup Menus

/O
Popup Menu

[ 1200

[ 2400
_OutputAssignment see ] 4800

3 9600
1771 Remote I/0 ¢ 1O 19200

System

Tool Set e

Camera A |Ref. Line | Ref. Win | Gage | Window | Misc | Exit

Note that the ASCIl box in the Protocol menu and the 300 box
in the Baud Rate menu has a shaded square ([) This
indicates that the RS-232 port is currently configured to use
ASCII data communications protocol at 300 baud.

In the Protocol popup menu, the selections indicate the two
RS-232 data communications protocols available with the
CVIM system.

@ ASCII - This indicates that the CVIM system uses standard
ASCII characters for data communications through the RS-
232 port.

® DF1 - This indicates that the CVIM system uses the Allen-
Bradley DF1 protocol for data communications through the
RS-232 port.
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Selecting /0 Popup Menu
and Parameters
(continued)

Your Action

Pick the appropriate protocol
in the Protocol menu.

Pick the appropriate baud
rate in the Baud Rate menu.

Your Action

Pick the 1771 Remote 1/O menu
box in the /0 popup menu.

Selecting RS-232 Parameters (continued)

Comments

Selecting 1771 Remote /O Parameters

If your application will be using the remote I/O port for data
communication, you must select the appropriate remote I/O
parameters. For more information about CVIM data
communications, refer to the CVIM Communications
Manual, Catalog No. 5370-ND002.

Comments

When you pick this box, the 1771 Remote I/O popup menus
appear alongside the /0 popup menu, as follows:

[] Disabled

/O 1771 Remote I/O

Popup Menu 7 eee < Popup Menus

Output Assignment  eee

RS-232

Tool Set oo

Camera A |Ref. Line | Ref. Win | Gage | Window | Misc | Exit

Note that the Enabled box in the Remote I/0O menu and the
57.6 box in the Data Rate menu have a shaded square ()
This indicates that the remote I/O port is currently enabled
for data communications at 57.6K baud. Also, the number 7
in the Rack Address menu indicates the CVIM is currently
selected as the 1771 rack address.
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Selecting I/0O Popup Menu  Selecting 1771 Remote I/O Parameters (continued)
and Parameters

(continued)

Your Action Comments

Pick Enabled or Disabled  Pick Enabled to enable using the remote I/O port.
in the Remote I/O menu.  Otherwise, pick Disabled.

Pick the appropriate baud
rate in the Data Rate menu.

Look at the address number  If the current rack address number is correct, skip the
in the Rack Address menu. next step.

Ifappropriate, pick the menu  When you pick the menu box, the “calculator” pad will
box in the Rack Address menu. appear alongside the 1771 Remote I/0O popup menus, as

follows:
Calculator Pad
I/0
Popup Menu
Output Assignment eee
g 71819 +1-|%
RS-232 eee ""”52
RN = B D - 4 5 6 X / =
] 230.4
" 1 2 3 «— Cir
1771 Remote |/O 0. Enter
Tool Set oee Popup Menus
Ref. Line |[Ref. Win | Gage | Window | Misc | Exit

On the calculator pad, pick  The new number will appear in the calculator “display.”
the appropriate rack address.  Note that the acceptable address numbers are 0 through 7.

Pick the Enter keyon the When you pick the Enter key, the new address will appear
calculator pad. in the Rack Address menu.
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Selecting Tool Set Popup
Menu and Parameters

Your Action

Pick the Tool Set menu box
in the Env. popup menu.

Select the Tool Set popup menu, then select the appropriate
combination of cameras, tool sets, and trigger sources.

Comments

When you pick the Tool Set menu box, the three-part Tool
Set popup menu will appear above the Env. popup menu, as
follows:

Camera A

Trigger Source eoe

Camera B

<«—— Tool Set

Trigger Source see

Popup Menu

Active Tool Set: 1

System ese

10

oo — Env.

Popup Menu

Ref. Line | Ref. Win | Gage | Window |Misc [ Exit

In the three-part Tool Set popup menu, the top two parts
pertain to the camera and trigger source parameters for tool
sets #1 and #2. The bottom part determines the active tool
set number during configuration.

The three parts of the Tool Set menu have the following
meanings:

® Tool Set 1 —In this part you can select either camera A or B
as the image source for the tool set #1 analysis tools. In
addition, you can select a tool set #1 trigger source for
configuration and for runmode.

@ Tool Set 2 - This is identical to Tool Set 1, except that it
applies to tool set #2.

® Active Tool Set - In this part you can select the tool set and

camera image that will appear on the monitor screen during

configuration. The number will be either 1 or 2 for tool set #1
or tool set #2.
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Selecting Tool Set Popup
Menu and Parameters
(continued)

Your Action

Look at the Camera menu
box under Tool Set 1.

If appropriate, pick the
Camera menu box.

Selecting Tool Set #1 Camera and Trigger

Select camera A or B, then select the trigger source popup

menus for tool set

#1.

Comments

This box indicates the currently selected camera (A or
B) whose image will be used with tool set #1.

When you pick the Camera menu box, the letter A will
toggle to B, or vice versa. At the same time, the image on the
monitor screen will change from one camera to the other,
and a new image will be acquired.

Pick the Trigger Source  When you pick the Trigger Source menu box, the Runtime
menu box under Tool Set 1.  and Setup menus appear alongside the Tool Set popup menu,
as follows:
Tool Set
Popu f Menu
Camera A
[ 1 (Auto/Internal) [J = Runtime Trigger
O 1 (/o) T
CameraB
[ 1 (Hosted)
Trigger Source oee Trigger Source
[ 2 (Auto/internal) Popup Menus
Active Tool Set: 1 0 2 (¥0)
System oe® | ([ 2 (Hosted)
e} 17 Env.
Popup Menu
Camera A | Ref. Line | Ref. Win | Gage | Window | Misc | Exit

Note that the None/Disabled box in the Runtime menu and
the Auto/internal box in the Setup menu has a shaded square
(O) This indicates that the tool set #1 run mode currently
has no trigger source enabled, and the configuration
(“Setup”) mode has the automatic internal trigger enabled.

Note also that the 2 (Auto/Iinternal), 2 (1/0), and 2 (Hosted)
boxes are in black type, indicating that you cannot pick

them at this time. (They will be enabled when you pick the
Trigger Source menu box under Tool Set 2.)
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Selecting Tool Set Popup
Menu and Parameters
(continued)

Your Action

Selecting Tool Set #1 Camera and Trigger (continued)

Comments

In the Runtime popup menu, the selections in the menu
boxes have the following meanings:

® None/Disabled - This indicates that no trigger source will
be enabled during the run mode.

® 1 (Auto/Internal) - This indicates that the trigger source for
tool set #1 will be the CVIM module’s internal circuitry. The
trigger period will be one trigger pulse every 50
milliseconds, 5. This is an approximate rate of 20 trigger
pulses per second.

NOTE: If you select 1 (Auto/internal) for tool set #1, you can
also select 1 (Auto/Internal) for tool set #2.

@ 1 (1/0) - This indicates that the trigger source will be the #1
trigger input through the CVIM module front panel.

NOTE: If you select 1 (1/0O) for tool set #1, you can also select
1 (1/O) for tool set #2.

® 1 (Hosted) - This indicates that the trigger source will be
the #1 host system trigger input through the backplane
(Pyramid system), through the remote I/O port, or through
the RS-232 port (computer system).

NOTE: If you select 1 (Hosted) for tool set #1, you can also
select 1 (Hosted) for tool set #2.

® 2 (Auto/Internal), 2 (1/0), and 2 (Hosted) - These arein
black type, indicating that you cannot select them at this
time.

The selections in the Setup popup menu apply only during
CVIM system configuration. They have the following
meanings:

® Auto/Internal - This is the same trigger source described in
1 (Auto/lnternal), above. When enabled, it ensures that a
“live” camera image will appear on the monitor screen
during the following functions: Focus Camera, Take
Snapshot, Light Reference, Snap & Analyze, Continuous
S&A, Snap & Register, and Continuous S&R.

® = Runtime Trigger - At various times during tool
configuration, new camera images may be required to be
synchronized with moving workpieces. By selecting the =
Runtime Trigger box, you can use the run mode I/O trigger
source to acquire synchronized images during tool
configuration. In this case, the CVIM system will wait for the
trigger signal to acquire each new image.
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Selecting Tool Set Popup  Selecting Tool Set #2 Camera and Trigger
Menu and Parameters
(continued)  If your application requires using tool set #2, select camera
A or B, then select the trigger source popup menus for tool
set #2.

Your Action Comments

Look at the Camera menu  This box indicates the currently selected camera (A or
box under Tool Set 1. B) whose image will be used with tool set #2.

Ifappropriate, pick the ~ When you pick the Camera menu box, the letter A will
Camera menu box.  toggle to B, or vice versa. At the same time, the image on the
monitor screen will change from one camera to the other,
and a new image will be acquired.

Pick the Trigger Source  When you pick the Trigger Source menu box, the Runtime
menu box under Tool Set 2. and Setup menus appear alongside the Tool Set popup
menus, as follows:

Tool Set
Popup Menu

Camera A

Trigger Source (11

(] None/Disabled [ Auto/Internal
g o) T
i [J 1 (Hosted)

CameraB

Trigger Source

Sihau e £ Popup Menus
Active Tool Set: 1 0 2 (7o)
System eee | | [] 2 (Hosted)

70 ose Env.

Popup Menu

Camera A | Ref. Line | Ref. Win |Gage | Window | Misc | Exit

Note that the 2 Auto/Internal box in the Runtime menu and
the = Runtime Trigger box in the Setup menu have a shaded
square ([J) This indicates that the run mode for tool set #2
currently uses the automatic internal trigger source, and the
configuration (“Setup”) mode use the same trigger source as
the run mode.

Note also that the 1 (Auto/Internal), 1 (1/0), and 1 (Hosted)
boxes are in black type, indicating that you cannot pick
them at this time. (They will be enabled when you pick the
Trigger Source menu box under Tool Set 1.)
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Selecting Tool Set Popup
Menu and Parameters
(continued)

Your Action

Selecting Tool Set #2 Camera and Trigger (continued)

Comments

The selections in the Runtime popup menu apply only during
CVIM system run mode. They have the following meanings:

® None/Disabled - This indicates that no trigger source will
be enabled during the run mode.

® 2 (Auto/Internal) - This indicates that the trigger source for
tool set #2 will be the CVIM module’s internal circuitry. The
trigger period will be one trigger pulse every 50
milliseconds, 5. This is an approximate rate of 20 trigger
pulses per second.

® 2 (I/0) - This indicates that the trigger source will be the #2
trigger input through the CVIM module front panel.

® 2 (Hosted) - This indicates that the trigger source will be
the #2 host system trigger input through the backplane
(Pyramid system), through the remote VO port, or through
the RS-232 port (computer system).

e 1 (Auto/internal), 1 (1/0O), and 1 (Hosted) - These are in
black type, indicating that you cannot select them at this
time.

The selections in the Setup popup menu apply only during
CVIM system configuration. They have the following
meanings:

e Auto/Internal - This is the same trigger source described in
2 (Auto/Internal), above. When enabled, it ensures that a
“live” camera image will appear on the monitor screen
during the following functions: Focus Camera, Take
Snapshot, Light Reference, Snap & Analyze, Continuous
S&A, Snap & Register, and Continuous S&R.

® = Runtime Trigger - At various times during tool
configuration, new camera images may be required to be
synchronized with moving workpieces. By selecting the =
Runtime Trigger box, you can use the run mode I/O trigger
source to acquire synchronized images during fool
configuration. In this case, the CVIM system will wait for the
trigger signal to acquire each new image.
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Selecting Tool Set Popup
Menu and Parameters
(continued)

Your Action

Look at the Active Tool Set
menu box.

If appropriate, pick the Active
Tool Set menu box.

Selecting Active Tool Set

During CVIM system configuration, the camera image and
tool set that will appear on the monitor screen depend on the
setting shown in the Active Tool Set menu box, the third part
of the Tool Set popup menu.

Set the Active Tool Set menu box according to which tool set
you want to configure at this time.

Comments
This box indicates the currently selected “active” tool set.

If you want to configure tools in tool set #1, the menu box
must display 1. If you want to configure tools in tool set #2,
the menu box must display 2.

When you pick the Active Tool Set menu box, the tool set
number will toggle from 1 to 2, or vice versa.

At the same time, the image on the monitor screen will
change from one camera to the other provided that you have
selected different cameras under Tool Set 1 and Tool Set 2.
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Chapter Objectives

5 Camera and Lighting
Parameters

The objectives of this chapter are to show you how to
configure the camera and lighting parameters in the Camera
popup menu. This includes adjusting the camera, selecting
the camera type and operating mode, and setting the
lighting threshold, camera resolution, light probe, and
calibration parameters.

The Camera popup menu appears when you pick the Camera
menu box in the Main Configuration menu.

Configuration
Categories

The main function and configuration categoriesin the
Camera popup menu are these:

® Focus camera. This function is a continuous series of
digitized “snapshots,” and it provides a “live” image on the
video monitor screen. You can use it to set up and adjust the
lighting and camera.

® Camera type/mode. This configuration category
identifies the type of camera to be used: standard, or frame
reset. It also sets the operating mode when a standard
camera is used: normal trigger, or delayed trigger.

® Lighting/Resolution. The lighting threshold adjustment
enables you to maximize the contrast in a stored camera
image. The resolution parameter provides you with a choice
of three degrees of image resolution. You can adjust the
lighting threshold for optimum contrast and select an image
resolution appropriate to your application.

® Light probe. The light probe automatically compensates
for changes in the intensity of the light falling on the
workpiece. You can configure the light probe according to
the type of lighting to be used in your application.

® Object calibration. This function compensates linear and
circular gages so that they can measure a specific distance
equally in both the X and Y axes, and in all angles in
between. You can use this function when your application
requires gages to make calibrated measurements.

¢ Grid calibration. This function compensates linear and
circular gages similar to object calibration, but also
compensates for optical distortion throughout the camera
image. You can use this function when your application
requires gages to make calibrated measurements anywhere
within the camera image.
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Configuring Camera
and Lighting
Parameters

Selecting Camera Popup
Menu and Parameters

Your Action

Look at the Camera
menu box in the Main
Configuration menu.

Pick Camera in the Main
Configuration menu.

This section shows you the details of configuring the camera
and lighting parameters.

You will begin by picking the Camera menu box in the Main
Configuration menu. You will then configure several
parameters relating to the camera and lighting.

Before proceeding with this section, you should have read
Chapter 3, CVIM User Interface.

Your first step is to select the Camera popup menu.

Comments

The Camera menu box indicates the camera, A or B, that is
associated with the currently active tool set.

When you pick the Camera menu box, the Camera popup
menu appears above the Main Configuration menu, as
follows:

Focus Camera

Camera Type/Mode oo

Lighting/Resolution eee | «  Camera
Popup Menu

Light Probe (11

Object Calibration (1]

Grid Calibration e

Env.

Ref. Line | Ref. Win | Gage | Window | Misc | Exit

The Camera popup menu shows the six configuration
categories described earlier. You should perform the Camera
Type/Mode, Focus Camera and Lighting/Resolution
configurations before any of the others.



Chapter 5 Camera and Lighting Parameters

Selecting Camera Type/Mode
Popup Menu

Your Action

Pick the Camera Type/Mode
menu box in the Camera
popup menu.

Select the Camera Type/Mode menu box, then select the
camera type and mode.

Camera Type/Mode
Popup Menu

Comments

When you pick the Camera Type/Mode menu box, the
Camera Type/Mode popup menu appears above the Camera
popup menu, as follows:

[ std. Cam., DTR Mode

[J Frame Reset Camera

Shutter (usec): 690 eee

Focus Camera

Lighting/Resolution

<«—— Camera
Popup Menu

Light Probe (11}
Object Calibration eos
Grid Calibration (11}

Env.

Ref. Win | Gage | Window [ Misc | Exit

Note that the Standard Camera box in the Camera
Type/Mode popup menu has a shaded square (0). This
indicates that a standard camera, with normal response to
triggers, is currently selected.

From the top down, the selections in the Camera Type/Mode
popup menu have the following meanings:

® Standard Camera: Selects a standard camera and normal
response mode to trigger input signals.

Using the normal response mode, the CVIM system responds
to trigger signals only when it is not busy processing a
previous image. If the CVIM system is busy, it misses the
trigger signal and does not acquire a new image.

e Std. Cam., DTR Mode: Selects a standard camera and a
delayed reject response (DTR) to trigger input signals.

Using this response mode, the CVIM system waits until the
last possible instant (waits until the end of the current
camera field) before determining whether it can accept a
trigger. If the CVIM system is still busy at that time, it
misses the trigger and does not acquire a new image.
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Selecting Camera Type/Mode
Popup Menu (continued)

Your Action

Pick the appropriate box in
the Camera Type/Mode
popup menu.

Selecting Shutter Parameter

Your Action

Look at the Shutter menu
box in the Camera
popup menu.

Comments
® Frame Reset Camera: Selects a frame reset camera.

Using the frame reset camera, the CVIM system can reset
the camera’s image sensor, and the camera can then begin
acquiring a new image immediately.

NOTE: Ifyou select Frame Reset Camera and intend to use
two cameras, both must be frame reset cameras.

When you pick the box, the new selection will be highlighted
in the Camera Type/Mode popup menu.

If you selected Standard Camera or Std. Cam., DTR Mode in
the Camera Type/Mode popup menu, skip this step.

If you selected Frame Reset Camera in the Camera
Type/Mode popup menu, you must set the Shutter parameter
(in microseconds) to the same shutter speed that you set on
the frame reset camera.

NOTE: If your application uses two frame reset cameras,
both must be set to the same shutter speed.

To determine the correct shutter speed setting for the
camera(s) used in your application, refer to the camera user
manual.

Comments

The Shutter menu box displays the currently selected
value for the shutter parameter.

NOTE: The allowable range of values for the shutter
parameter is 400 to 16,667. If you try to enter a number less
than 400, the number in the Shutter menu box will remain
(or change to) 0 (zero), which is the default value.
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Selecting Shutter Parameter
{continued)

Your Action

Comments

Pick the Shutter menu box. When you pick the Shutter menu box, the “calculator” pad
appears alongside the Camera menu, as follows:

[J standard Camera

[ std. Cam., DTR Mode

Camera
Popup Menu

Camera Type/Mode

“— Popup Menu

Calculator Pad

Focus Camera

71819 + | - |y
Lighting/Resolution o0 41516 X|7]|=
Light Probe (11 11213 ! ar
Object Calibration 11}

0 Enter
Grid Calibration (1)
Env. {Ref. Line |Ref. Win Gage [ Window { Misc | Exit

Pick each digit of the shutter  As you pick each digit, it will appear in the calculator
parameter.  “display.” Thus, for a value of 690, pick “6,” pick “9,” and

pick “0.”

Pick the Enter key. 'When you pick the Enter key, the new shutter parameter
value will appear in the Shutter menu box.
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Using Focus Camera
Function

Your Action

Pick the Focus Camera
menu box.

Select the Focus Camera function, then focus the camera
lens and set the aperture for the best contrast.

NOTE: Before proceeding with this function, be sure that
the “Setup” trigger source for the active tool set will enable
trigger inputs from either the internal or an external source.
If an external source is selected, the CVIM system will
display the following message and will wait for the trigger

signal:

The system is waiting for a trigger.
Depress the lightpen to continue.

For information on the selection of trigger sources for each
tool set, refer to the appropriate sections in Chapter 4,
Operating Environment.

Comments

When you pick the Focus Camera menu box, the screen
image becomes “live,” and a message box appears above the
Camera popup menu, as follows:

Depress the light pen to continue

Focus Camera

Camera Type/Mode eee

Lighting/Resolution (11

Light Probe oo «ﬁ_l)ogig]ﬁ;{gnu

Object Calibration (11

Grid Calibration o0

Env. Ref. Line | Ref. Win | Gage | Window |Misc | Exit

Note that the image on the monitor screen now displays
what the camera currently “sees.” The image is “live,” and
consists of a rapid, continuous series of digitized camera

snapshots.
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Using Focus Camera
Function (continued)

Your Action

Adjust the lighting and
camera.

When all adjustments are
satisfactory, exit the

Focus Camera function.

Selecting Lighting/Resolution
Popup Menu and Parameters

Your Action

Pick the Lighting/Resolution
menu box in the Camera
popup menu.

Comments

Adjust the lighting fixture as necessary for optimum effect
on the camera’s field of view — the area in which the
workpiece will be inspected.

Adjust the camera focus and aperture for the clearest focus
and best contrast. Also, adjust the camera’s distance to the
workpiece for the optimum field of view size.

After you have a satisfactory image, exit the Focus Camera
function by pushing in the light pen tip. The camera image
will “freeze,” and the message box will disappear.

Select the Lighting/Resolution popup menu, then select the
parameters in that menu.

Comments

When you pick the Lighting/Resolution menu box, the
Lighting/Resolution popup menu appears above the Camera
popup menu, as follows:

Light Reference soe Lighting/Resolution
Res.: 256Hx256V oo Popup Menu
Focus Camera
Camera Type/Mode (T1]
Light Probe Camera
: — Popup Menu

Object Calibration ese
Grid Calibration 11

Env. |Camer Ref. Line | Ref Win |Gage | Window | Misc | Exit

From the top down, these are the configuration parameters
in the Lighting/Resolution popup menu:

® Light Reference: Optimizes the contrastin the stored

camera image.

® Res: Selects the image resolution to be used in your
application. The numbers refer to horizontal and vertical
image resolution. This is the number of pixels along the
horizontal and vertical axes.
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Selecting Lighting/Resolution
Popup Menu and Parameters
(continued)

Your Action

Look at the Res menu box
in the Lighting/Resolution
popup menu.

Pick the Res menu box,
if appropriate.

Lighting/Resolution [0 512Hx256V

Selecting Resolution Popup Menu

Select the Resolution popup menu, then select the camera
image resolution required for your application.

NOTE: Be sure that the camera image resolution that you
select is the one you want for your application. If you change
the resolution after you have configured the tools, you may
need to re-configure those tools.

Comments

The Res menu box displays the currently selected image
resolution.

Refer to the Camera Parameters table in Appendix B for the
image resolution you selected for the currently active tool
set. If the resolution you checked in that table is not
currently displayed in the Res menu box, use the next steps
to select a different resolution.

When you pick the Res menu box, the Resolution popup
menu appears alongside the Lighting/Resolution popup
menu, as follows:

Popup Menu [] 512Hx512V

Light Referencé Delete Templates
Resolution

Focus Camera Popup Menu

Camera Type/Mode L

Liéht Prob'e. noﬂ <«— Camera

Object Calibration see Popup Menu

Grid Calibration (1 1)

Env. Ref. Line | Ref. Win | Gage | Window | Misc | Exit

Note that the 256Hx256V box in the Resolution popup menu
has a shaded square (0). This indicates that the currently
selected camera image resolution is based on 256 pixels
along both the vertical and horizontal axis.
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Selecting Lighting/Resolution
Popup Menu and Parameters
(continued)

Your Action

Pick the same box again to
continue.

Pick the appropriate box in
the Resolution popup menu.

Selecting Resolution Popup Menu (continued)

Comments

NOTE 1: During runmode operation, the CVIM system
displays all camera images with 256-pixel vertical resolution
regardless of the resolution selected in the Resolution popup
menu. Consequently, when the CVIM system returns to the
setup mode from the run mode, and the selected resolution is
512H x 512V, any “learn” operation that you perform on the
run mode camera image may have a different result from the
result indicated in the Results Page or from prior learn
operations.

Thus, to regain a full (512V) resolution image, you must
acquire a new camera image using either the Snapshot or
the Focus Camera function.

NOTE 2: If the Delete Templates box is in light type and the
resolution boxes are in black type, it means that at least one
window is configured for the Template Match operation, and
a template has been saved. It also means that an “active
feature” has been saved in at least one reference window. In
both cases, the windows may be either enabled or disabled.

Before you can change the image resolution, you must first
pick the Delete Templates box.

When you pick the Delete Templates box, the following
message appears in the upper-left corner of the monitor
screen:

WARNING: All templates and features for
tool set 1 must be deleted before the res-
olution can be modified. Reselect to confirm.

When you pick the same box the second time, the saved
templates and/or “active features” will be erased. At the same
time, the resolution boxes will change to light type, and you
can proceed to change the image resolution if you wish.

‘When you pick a box in the Resolution popup menu, the
following message will appear in the message box at the
upper-left corner of the monitor screen:

WARNING: Selecting a new camera resolution
will require recalibration and may invalidate
the tool results. Reselect to confirm.

The purpose of this message is to warn you that changing the
image resolution will change the calibration and may
invalidate tool results.
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Selecting Lighting/Resolution
Popup Menu and Parameters
(continued)

Your Action

Pick the same box again to
complete the change.

Your Action

Pick the Light Reference
menu box in the Lighting/
Resolution popup menu.

Selecting Resolution Popup Menu (continued)

Comments

When you pick the same box the second time, the new
selection will be highlighted in the Resolution popup menu
and will appear in the Res menu box.

Setting Light Reference Threshold

Select the Light Reference slide bar, then adjust the contrast
in the image to its optimum level.

The function of the light reference threshold adjustment is to
optimize image contrast around the part of the workpiece that
is to be inspected. The corresponding assumption is that the
contrast levels in all other parts of the image are not
important to the outcome of the inspection.

Comments

When you pick the Light Reference menu box, the
REFERENCE slide bar and its two cursors will appear at
the right edge of the screen, as follows:

Left .| H
L. , Cursor I
Lighting/Resolution
Popup Menu R
¢ E
- F
Light slide :
Res.: 256Hx256V . Ba E
Focus Camera 2‘
Camera Type/Mode eee E
— )
5
Light Probe ose | 5 Cami/ll'a /
Object Calibration (T 1) opup Vienu Right ~
Cursor >
Grid Calibration (171]
Env. Ref. Win | Gage |Window | Misc | Exit

NOTE: Some parts of the camera image may have turned
green and/or blue at this time. If so, ignore it for now.
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Selecting Lighting/Resolution
Popup Menu and Parameters
(continued)

Your Action
Pick the left cursor.

Drag the left cursor to its
topmost position.

Pick the right cursor.

Drag the right cursor to its
bottommost position.

Pick the Focus Camera
menu box.

Adjust the lens aperture
to its optimum setiing.

Drag the left cursor slowly
downward.

Drag the right cursor slowly
upward.

Setting Light Reference Threshold (continued)

Comments

When you pick the left cursor, its color changes to yellow.
You can now “drag” the cursor up and down.

This initializes the “high reference” to 150.

This initializes the “low reference” to 0 (zero).

NOTE: The green and blue colors referred to earlier are
provided to assist you in visually setting the light reference
threshold. They have the following meanings:

Green: All green areas of the camera image will turn
completely white when you exit the Light Reference
adjustment.

Blue: All blue areas of the camera image will turn
completely black when you exit the Light Reference
adjustment.

If any part of the screen image is still green and/or blue at
this time, perform the following two additional steps. If not,
skip these two steps.

When you pick the Focus Camera menu box, the image on
the screen will be “live” again, and the message box will
reappear.

A smaller f-stop provides a greater depth of field.

Use the “help” menu for the next two steps.

Drag the left cursor slowly downward until the green color
begins to “invade” the workpiece image, then reverse the
cursor until the green color just barely disappears from the
workpiece image.

On the help menu, a “high reference” range of 85 to 95
typically provides the best results.

Drag the right cursor slowly upward until the blue color
begins to “invade” the workpiece image, then reverse the
cursor until the blue color just barely disappears from the
workpiece image.

On the help menu, a “low reference” range of 7 to 12
typically provides the best results.

Although the image contrast should now be optimized, you
may need to experiment by making slight changes in the
aperture setting, the threshold settings (for gages and
windows), and the light reference threshold. Your objective
is to get the most consistent results from the inspection tools.
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Selecting Light Probe Popup
Menu and Parameters

Select the Light Probe popup menu, then select and
configure the parameters and functions in that menu.

NOTE: You must configure a light probe for each camera if
your application requires two cameras. Otherwise, configure
only the light probe for the camera port (A or B) that you will
be using.

The light probe detects the intensity of light at a particular
place within the camera’s field of view. The probe measures
light intensity on a scale of 0 to 63, where 0 is the darkest
light intensity value and 63 the brightest.

The light probe is a pre-inspection tool: If the probe finds
that the light intensity has changed, but is within prevously
specified range limits, the CVIM system will provide
brightness compensation for the light variations and
continue the inspection.

Brightness compensation modifies gray scale values from
the camera to best match the original image. Thus, the
CVIM system can continue inspections in spite of light
variations, so long as those variations remain within the
specified range limits.

If the light intensity is above or below a specified limit, the
CVIM system discontinues the inspection and reports the
condition on a specified output line.

The basic steps for configuring the light probe are these:

® Enable the light probe for use with either a strobe light or
continuous light.

® Prepare a light intensity reference patch and position it
within the screen image.

® Position the light probe “box” over the reference patch in
the screen image.

® Perform a “learn” function to get the light intensity value
that the light probe “sees” at the reference patch.

® Determine the light-intensity range limits for the light
probe.

The following steps show you the details of configuring the
light probe.
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Selecting Light Probe Popup
Menu and Parameters

{continued)
Your Action Comments
Pick the Light Probe  When you pick the Light Probe menu box, the Light Probe
menu box. popup menu appears above the Camera A (or B) popup menu,
as follows:
Status Disabled o0
Pick & Place (11
) Light Probe
Learn: 45.140 Popup Menu
Range/Outputs o0e

Focus Camera

Camera Type/Mode oo

Lighting/Resolution 17)

| ¢—— Camera
Popup Menu

Object Calibration .

Grid Calibration T

Env.

Ref. Line | Ref. Win | Gage | Window | Misc | Exit

These are the configuration parameters and functions in the
Light Probe popup menu:

® Status: Selects the Probe Status popup menu, from which
you can enable or disable the probe and select the image field
that the probe is to measure.

® Pick & Place: Enables you to position the light probe on the
screen, subject to the setting in the Status menu box.

® Learn: Takes a sample reading of the light probe each time
that you pick this menu box.

® Range/Output: Selects the acceptable range limits for the
values that the light probe reads, and assigns the results
(pass/fail) to the output lines that you specify.

In addition to the Light Probe popup menu, a small red box
will appear somewhere on the screen, as follows:

<+— Light Probe Symbol
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Selecting Light Probe Popup
Menu and Parameters
{continued)

Your Action

Look at the Status menu
box in the Light Probe
popup menu.

Pick the Status menu
box in the Light Probe
popup menu.

Selecting Probe Status Popup Menu

Select the Probe Status popup menu, then select the light
probe status required in your application.

Comments

The Status menu box displays the currently selected probe
status for camera A (or B).

Refer to the Camera Parameters table in Appendix B for the
light probe status you selected for the camera currently
appearing in the Camera menu box. If the status you checked
in that table is not currently in the Status menu box, use the
next steps to select a different status.

When you pick the Status menu box, the Probe Status
popup menu appears alongside the Light Probe popup

menu, as follows:

Status | | Disabled Probe Status
S ‘ Same Field Popup Menu
Pick & Place e O ! pup
(] Next Field
Learn: 45.140
Range/Outputs oee \ Light Probe
Popup Menu

Focus Camera
Camera Type/Mode (L 1]
Lighting/Resolution 000
1 <«—— Camera
S : Popup Menu
Object Calibration eeo
Grid Calibration (11

Env. Ref. Win | Gage | Window | Misc | Exit

Note that the Disabled box in the Probe Status popup menu
has a shaded square (0). This indicates that the light probe
(for camera A) is off. Note also that Range/Outputs, Learn,
and Pick & Place are in black type. This means that you
cannot pick these boxes at this time.
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Selecting Light Probe Popup
Menu and Parameters
(continued)

Your Action

Pick the appropriate box in
the Probe Status popup menu.

Your Action

Position a light-gray
light reference patch in the
screen image field.

Selecting Probe Status Popup Menu (continued)

Comments
The probe status parameters have the following meanings:

® Disabled: This means that the light probe for camera A (in
this case) is off (“disabled”).

® Same Field: This means that the light probe must lie
somewhere approximately within the top fifth of the monitor
screen (it depends on tool locations). The light probe will
examine the light intensity within this area and apply any
required brightness compensation to the remaining part of
the same image field.

Youmust select Same Field if your application will be using
a strobe light.

® Next Field: This means that the light probe can lie
anywhere in the screen image field. The light probe will
examine the light intensity within this field, but will apply
any required brightness compensation to the next image
field. Processing time increases when you select Next Field.

You can select Next Field if your application will be using the
full screen image.

When you pick the box, the new selection will be highlighted
in the Probe Status popup menu and will appear in the Status
menu box.

Using Pick & Place Function

The following steps show you how to use the Pick & Place
function for positioning the light probe.

The basic steps for positioning the light probe are these:

® Attach a reference “patch” of light gray-colored tape near
the workpiece so that it always appears in the same place
within the screen image field. This material will be the
permanent light-intensity reference patch for the light
probe.

® Position the light probe symbol over the reference patch in
the screen image.

Use the following steps to position the light probe.

Comments

The exact shade of gray will depend on the specific lighting
conditions in you application. You may have to try various
shades to find one that results in a light probe reading of

about 40-50 when you perform a “learn” operation later on.
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Selecting Light Probe Popup
Menu and Parameters
{continued)

Your Action

Pick the Pick & Place menu
box in the Light Probe
popup menu.

Aim the light pen at the
light probe handle.

Using Pick & Place Function (continued)

Comments

When you pick the Pick & Place menu box, a small magenta
square will appear inside the light probe:

<+— Light probe

Handle

Limit Iine/
(Applies to Same
Field status only)

The magenta square is the “handle” that the light pen uses
to move the probe around the screen image.

Also appearing near the top of the screen is a green limit
line. If you have selected Same Field status, you can move the
probe anywhere above the green limit line.

If you've selected Next Field status, you can move the probe
anywhere on the screen image.

Aim the light pen at the light probe handle until the light
pen “sees” the handle. You may have to move the light pen
around slightly.

When the light pen sees the handle, a larger “highlight”
square will surround the light probe box:

[]

“Highlight” square

Hold the pen steady in this position - the appearance of
the *highlight” square means that the light pen is now
properly aimed at the handle.
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Selecting Light Probe Popup
Menu and Parameters
(continued)

Your Action
Pick the light probe handle.

Drag the light probe over
the light reference patch.

If necessary, use the vernier
arrows to “fine-tune” the
position of the probe.

Press and hold the light pen tip
against the probe handle.

Pick an arrow once to move
the probe one pixel in the
arrow’s direction.

Pick and hold an arrow to
move the probe continuously.

Pick the “return” symbol to
release the vernier arrows.

Using Pick & Place Function (continued)

Comments

You can now “drag” the light probe around on the screen.
When you move the pen, the probe will follow.

Note: Keep the pen tip within about one-half inch of
the screen.

When you have the light probe centered over the light
reference patch, press the pen against the screen to “lock”
the probe at that position.

You can position the probe more precisely by using the
using the vernier arrows. These arrows enable you to move
the probe in increments of one pixel.

You can access the vernier arrows while either picking the
probe handle or placing the probe.

Hold the light pen tip in for about one second. The vernier
arrows will appear in the lower-right corner of the screen:

VERNIER ARROWS

Move probe up,
down, left, or
right

Pick the up, down, right, or left arrow, as appropriate, to
move the probe one pixel in the direction indicated by the
arrow.

When you pick and hold an arrow, the probe will move
slowly for the first five or six pixels. It will then accelerate to
a more rapid rate of movement.

When the probe is properly positioned, pick the “return”
symbol («1) to release the vernier arrows and return to the
pick-and-place mode.
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Selecting Light Probe Popup
Menu and Parameters
(continued)

Your Action

Pick the Learn menu box
in the Light Probe
popup menu.

Using Learn Function

The following step shows you how to use and interpret the
Learn function.

Comments

When you pick the Learn menu box, the light probe

will calculate (“learn”) the average light intensity value at
the light reference patch and will display this value, in the
range of 0.000 (darkest) to 63.000 (lightest), in the Learn
menu box.

The light intensity value reflects the relative brightness of
the reference patch. This value should be approximately 40-
50 for adequate light compensation flexibility.

NOTE: Youmay have to try several patches, each with a
different shade of gray, to find one that results in a value
close to 40-50.

Assigning Range Limits and Output Lines

Range Limits - the term range limit, as it applies to the light
probe, refers to a level of light intensity above or below which
the CVIM system might not (or cannot) successfully perform
an inspection.

In general, range limits specify the upper and lower
boundaries of acceptable inspection results. For the light
probe, this means that any increase or decrease in light
intensity beyond one of these limits will result in unreliable
light compensation.

The CVIM system provides two sets of range limits: warning
range limits, and fault range limits. Warning range limits
must always lie at or within fault range limits.

The two sets of range limits have this relationship:
LF<=LW<=NOMINAL<=UW<=UF

The NOMINAL value refers to a desired middle-of-the-
range value.LW and UW are the lower and upper warning
limits. LF and UF are the lower and upper fault limits.

Here is a general example, using a nominal value of 45, to
demonstrate the concept:

@ The LW value (lower warning limit) could be set to 40.
® The UW value (upper warning limit) could be set to 50.
® The LF value (lower fault limit) could be set to 35.
¢ The UF value (upper fault limit) could be set to 55.
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Selecting Light Probe Popup
Menu and Parameters
(continued)

Assigning Range Limits and Output Lines (continued)

During an inspection, if the light intensity goes outside
either warning limit, the CVIM system will generate a
warning signal. If the light intensity goes outside both a
warning limit and a fault limit, the CVIM system will
generate a warning signal and a fault signal.

In a practical application, a warning signal can function as
an early indication of a deteriorating light level. A fault
signal can indicate a “hard” failure, such as a burned-out
lamp. In each case, the signal that results when a range limit
is exceeded can be used to alert operations personnel to fix
the problem.

Output Lines - the term output lines refers to the 14 discrete
output lines that you can configure to carry various signals
to your production equipment. Of these signals, the “results”
signals indicate whether or not any of the warning and/or
fault range limits have been exceeded.

In Chapter 4, Operating Environment, you can assign signal
functions to the output lines. In this chapter, you can assign
the light probe warning and fault “results” to any output
lines that you designated earlier as “results” lines.

Here are a couple of examples of using the light probe
warning and fault range limits and their corresponding
output lines:

Example 1: If the light intensity of a lamp dims to the point
that the light probe value falls below the specified warning
limit, the CVIM system will issue a signal to the “results”
output line that you specified for the light probe warning
signal. The inspection processing would then continue.

The warning signal could be used to inform operations
personnel that the lamp needs to be adjusted or replaced
soon, but not necessarily right away. They could then plan
the lamp adjustment or replacement at a convenient time, if
possible, such as during a shift change.

Example 2: If a lamp burns out, the light intensity will drop
abruptly below both the warning limit and the fault limit. In
this case, the CVIM system will issue both a warning signal
and a fault signal to the specified output lines, and the
inspection processing would then stop.

The fault signal could be used to inform operations personnel
that the lamp needs to be replaced right away.
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Selecting Light Probe Popup
Menu and Parameters
(continued)

Your Action

Perform a Learn function,
as described earlier.

Note the light probe reading
in the Learn menu box.

Calculate and record the
upper warning range limit.

Calculate and record the
lower warning range limit.

Calculate and record the

upper fault range limit.

Calculate and record the
lower fault range limit.

Assigning Range Limits and Output Lines (continued)

Use the following steps to determine the appropriate range
limits for your application and then configure them on your
CVIM system.

Comments

Before you perform the “learn” function, be sure the light
probe is properly positioned over the reference patch in the
screen image.

NOTE: The reference patch should be positioned so that the
light probe is as high as possible in the screen image if you
selected the Same Field operation for the light probe.

The light probe reading should be between 40 and 50. If it
is not 40 to 50, try reference patches with different shades of

gray.

To calculate the upper warning range limit, multiply the
reading by 15%, add that value to the reading, and write the
result on a sheet of paper.

For example, if the reading is 45, 15% of 45 is 6.75. Adding
6.75 to 45 equals 51.75, the upper warning limit.

To calculate the lower warning range limit, multiply the
reading by 12%, subtract that value from the reading, and
write the result on a sheet of paper.

For example, if the reading is 45, 12% of 45 is 5.4.
Subtracting 5.4 from 45 equals 39.6, the lower warning
limit.

To calculate the upper fault range limit, multiply the

reading by 25%, add that value to the reading, and write the
result on a sheet of paper.

For example, if the reading is 45, 25% of 45is 11.25. Adding
11.25 to 45 equals 56.25, the upper fault limit.

To calculate the lower fault range limit, multiply the
reading by 20%, subtract that value from the reading, and
write it on a sheet of paper.

For example, if the reading is 45, 20% of 45 is 9. Subtracting
9 from 45 equals 36, the lower fault limit.
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Selecting Light Probe Popup  Assigning Range Limits and Output Lines (continued)
Menu and Parameters
(continued)

Your Action Comments

Pick the Range/Outputs menu  When you pick the Range/Outputs menu box, two tables will
box in the Range/Outputs appear on the screen, as follows:
popup menu.

63.000 eee 63.000 eee 22:288
0.000 eee 0.000 eee 0.076
None eee None eee
. f Statistics Table
Status: Next Field Ladd Range/Output
Pick & Place ees Setup Table
Learn: 45.140

™~ Light Probe

Focus Camera Popup Menu
Camera Type/Mode os0
Lighting/Resolution 11

<«—— Camera

Popup Menu
Object Calibration
Grid Calibration (11
Env. Ref. Win | Gage | Window | Misc | Exit

The Range/Output Setup table is the one you will use to set
the range limits and assign the output lines. The numbers
appearing in it now are the limits and lines set previously.
Note that each box in the table has the three dots (eee),
which indicates that you will need to pick each box, one at a
time, in order to set its value.

The Inspection Statistics table shows “results” data from a
series of trial inspections performed while the CVIM system
isrunning inspections in the “learn” mode. These numbers
can help you choose the best values for the range limits.
Chapter 10, Runtime Operations has more information about
this subject.
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Selecting Light Probe Popup
Menu and Parameters
(continued)

Your Action

Pick the upper box under
WARNING RANGE.

Assigning Range Limits and Output Lines (continued)

The next steps show you how to select values for the range
limits

NOTE: The order in which these steps are presented may
not be appropriate in all cases. If not, a message will appear
that says: VALUE OUT OF RANGE. For example, this
message will appear if you try to change the upper warning
range limit to a value below the lower warning range limit.

Comments

This is the warning range upper (“"High”) limit. When you
pick this box, the calculator pad appears on the screen:

Pick each digit of the upper

Pick the middle box under

Pick each digit of the lower

45140
1020
47.125
5 43.640
63.000 eee | 45 909
0.000 eee 0.000 ees 0.076
None eee® None eee
Inspection
' Statistics Table
Status: Next Field L L1 T
: Range/Output
Pick & Place L L Setup Table
Learn:  45.140
g Light Probe
Popup Menu
Focus Camera 789 M kG
Camera Type/Mode oo Ca';‘;‘é’tor 41516 X|1/|=
Lighting/Resolution ose 11213 «| ar
i «— Camera
hhaldes 1 1 Popup Menu 0 Enter
Object Calibration e
Grid Calibration o0
Env. Ref. Line | Ref. Win | Gage | Window | Misc | Exit

warning limit value.
Pick the Enter key.

the upper box under WARNING RANGE.

WARNING RANGE.

warning limit value.

This is the warning range lower (“Low”) limit.

As you pick each digit, it will appear in the calculator
“display.” Thus, for a value of 50, pick “5,” then pick “0.”

When you pick the Enter key, the new value will appear in

As you pick each digit, it will appear in the calculator
“display.”
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Selecting Light Probe Popup
Menu and Parameters
(continued)

Your Action

Pick the Enter key.

Pick the upper box under
FAULT RANGE.

Pick each digit of the upper
fault limit value.

Pick the Enter key.

Pick the middle box under
FAULT RANGE.

Pick each digit of the lower
fault limit value.

Pick the Enter key.

Pick the lower box under
WARNING RANGE.

Assigning Range Limits and Output Lines (continued)

Comments

When you pick the Enter key, the new value will appear in
the middle box under WARNING RANGE.

This is the fault range upper ("High”) limit.

As you pick each digit, it will appear in the calculator
“display.”

When you pick the Enter key, the new value will appear in
the upper box under FAULT RANGE.

This is the fault range lower (“Low”) limit.

As you pick each digit, it will appear in the calculator
“display.”

When you pick the Enter key, the new value will appear in
the middle box under FAULT RANGE.

When you pick this box, a variation of the Output
Assignment popup menu appears on the screen, as follows:

53.000 50.000 eee O 1 1/Results
37.000 eee 40.000 (0 2 1/Results
None eese [0 3 1/Results
] 4 1/Results
Status: Next Field oo f O 5 2/Results
i Range/Output | g 2/Results
Pick & Place (11] Setup Table
Learn: 45.140 O 7 NotUsed
Popup Menu
Focus Camera L 9 NotUsed
u .
OutputlLine
selection ) {1 10 Not Used
Camera Type/Mode (11
Popup Menu [0 11 NotUsed
Lighting/Resoluti (11}
NG TSN [ 12 Not Used
1] «— Camera
Object Calibration (11 O 14 Not Used
Grid Calibration (11}
Env. Ref. Line | Ref. Win | Gage | Window | Misc | Exit
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Selecting Light Probe Popup
Menu and Parameters
(continued)

Your Action

Pick the output line number
for the WARNING RANGE.

Pick the lower box under
FAULT RANGE

Pick the output line number
for the FAULT RANGE.

Assigning Range Limits and Output Lines (continued)

Comments

This is the Output Line Selection popup menu. It shows the
output line functions that you assigned to the Qutput
Assignment popup menu in Chapter 4, Operating
Environment.

NOTE: This menu shows that only the output lines that you
designated in Chapter 4 as “1/Results” are available to this
light probe (the one for Camera A). These appear in light
type, and all others appear in black type (meaning that you
cannot pick them).

Note also that the No Output box in the Output Line
Selection popup menu has a shaded square (0). This
indicates that no output line is currently assigned to carry
WARNING RANGE signals for this (Camera A) light probe.

If you prepared an Output Line Planning Sheet in Appendix
A, refer to it for the output line assignments for this (Camera
A) light probe.

From the Output Line Selection popup menu, pick one of the
available output lines boxes labeled “1/Results”. When you
pick the appropriate box, the shaded square will shift to it.

In addition, the output line number appears in the lower box
under WARNING RANGE.

From the Output Line Selection popup menu, pick one of the
available output lines boxes labeled “1/Results”. When you
pick the appropriate box, the shaded square will shift to it.

In addition, the output line number appears in the lower box
under FAULT RANGE.
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Using Object Calibration
and Grid Calibration

NOTE: Object and grid calibration applies only to gages
configured for linear or angular gaging measurements.

Ideally, a ratio of 1 to 1 should exist for a measurement of the
same physical distance along the X and Y axis of the screen
image. But, because of image resolution, pixel shape, and
optical and other distortions, the actual ratio may not be 1 to

Thus, an uncalibrated gage will return different values for
the same physical distance along the X and Y axes, and for
angles in between. The reason is that the gage “measures”
the number of pixels along its length, and a gage of a specific
length will encounter a different number of pixels on the X
and Y axes.

Object and grid calibration can compensate for these
distortions and, at the same time, convert the calibrated
measurements into inches or centimeters. The main
difference between object and grid calibration is this:

Object calibration uses four reference points — two on each
axis — as the basis for its calibration calculation. It is most
accurate when the inspected parts appear in the same part of
the screen image where the calibration is performed.

Grid calibration uses multiple reference points as the basis
for its calibration calculation. It is more accurate than object
calibration, and can compensate for distortions in all areas of
the screen image.

In performing object and grid calibration, the CVIM system
measures a calibration object or calibration grid of known
dimensions, then calculates a calibration factor on the basis
of these measurements. The CVIM system will then apply
the calibration factor to all subsequent linear and angular
gaging measurements.

The basic steps in object and grid calibration are these:

® Object calibration: Position the calibration object in the
part of the screen image where your application will be
performing the gage measurements.

® Grid calibration: Position the calibration grid to fill as
much of the screen image as your application needs to
perform the gage measurements, then align the grid with
the X and Y axes of the screen image.

@ Position the X and Y axes of the calibration “window” so
that they lie properly over the calibration object or grid.

® Define the edges where the window’s X and Y axes
intersect the calibration object or grid.

° (;(alllibrate the CVIM system to the calibration object or
grid.

® Enter the actual X and Y “edge-to-edge” dimensions.

The following steps show you the details of performing the
object and grid calibration functions.
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Selecting Object Calibration
Functions and Parameters

Your Action

Pick the Object Calibration
menu box in the Camera
popup menu.

Select the Object Calibration popup menu, then select and
configure the parameters and functions in that menu.

Comments

When you pick the Object Calibration menu box, the Object
Calibration popup menu appears above the Camera A (or B)
popup menu, as follows:

Pick & Place oo

) Object Calibration
Define Edges L) Popup Menu
Calibrate
World Units e0e

Focus Camera

Camera Type/Mode oo
Lighting/Resolution (11
<«—— Camera

Light Probe coe Popup Menu

Grid Calibration see

Env.

A Ref. Line | Ref. Win | Gage | Window | Misc | Exit

In addition to the Object Calibration popup menu, the
calibration window, with X and Y axes centered in it, will
appear on the screen, as follows:

Calibration
' Window

Xand Y Axes

\
—
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Selecting Object Calibration
Functions and Parameters
{continued)

Your Action

Using the Focus Camera
function, correctly position
the calibration object in
the screen image.

Your Action

Pick the Pick & Place menu
box in the Calibration
popup menu.

Aim the light pen at the
center handle.

Comments

The calibration window and its axes are the screen symbols
for the Object Calibration function. You will use them to
measure a “calibration object” of known vertical and
horizontal dimensions.

Before you continue, pick the Focus Camera menu box to
generate a “live image” on the monitor screen. Position the
calibration object in the center of the screen so thatitis
aligned with the screen’s X and Y axes.

Using Pick & Place Function

Select the Pick & Place function, then move the calibration
window over the calibration object and set the window to the
appropriate size.

Comments

When you pick the Pick & Place menu box, five small
squares, or “handles” will appear on the X and Y axes,
as follows:

\\

Handles

m
j -

The light pen uses these handles to manipulate the
calibration window on the screen image.

Move the light pen around slightly as you aim it at the
center handle. At some position of the pen you will see a
larger “highlight” square surrounding the handle:

i

&S]

“Highlight”
L—" Square

I

i\

m
j

Hold the pen steady in this position — the appearance of
the “highlight” square means that the light pen is now
properly aimed.
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Selecting Object Calibration
Functions and Parameters

{(continued)

Your Action

Press the light pen against
the center handle.

Using Pick & Place Function (continued)

Comments

Press the pen firmly against the center handle, then
release it. A small “X” will appear in the center of the
window, and the handles will disappear, as follows:

Calibration
Window

-

Calibration |
Object —%|

This indicates that you can now move, or “drag,” the window
toward the calibration object on the monitor screen.
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Selecting Object Calibration  Using Pick & Place Function (continued)
Functions and Parameters
{continued)

Your Action Comments

Drag the calibration window
over the calibration object.

Calibration Window
(Original position)

Calibration Window
(New position)

Calibration
Object —*

When you have dragged the window into position, press the
light pen tip against the screen to “lock” the window at that
position.

Aimthe light pen at the
rightmost handle.

A
ux
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Selecting Object Calibration
Functions and Parameters
{continued)

Your Action
Pick the handle.

Drag the right side until it is
just outside the object.

“Lock” the window’s right
sitde in position.

Aimthe light pen at the
bottom handle.

Pick the handle.

Using Pick & Place Function (continued)

Comments

Note that the left side remains anchored.

Right Side Right Side
(Original position) (New position)

Continue when the highlight square appears.

M
=

Calibration
Object

m
o

m
T
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Selecting Object Calibration  Using Pick & Place Function (continued)
Functions and Parameters
{continued)

Your Action Comments

Drag the bottom side until it Note that the top side remains anchored.
is just below the object.

Calibration
Object —

Calibration
Window

Bottom Side — .}
(Original position)

Bottom Side
New position
(New p I~

Lock the window’s bottom
stde in position.

At this point, you have adjusted the window’s position
and size so that it just covers the calibration object.

The X and Y axes should look like this:

—
3

m
o=

Note that the X axis is now in a position to detect the left and
right edges of the calibration object, and the Y axisisina
position to detect the top and bottom edges.
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Selecting Object Calibration
Functions and Parameters
(continued)

Your Action

If necessary, use the vernier

ee e 33
arrows to “fine-tune” the
position or size of the window.

Press and hold the light pen tip

against the window handle,
window, or side.

Pick an arrow once to move
the window or window side
one pixel in the arrow’s
direction.

Pick and hold an arrow to
change the window size or
position continuously.

Pick the “return” symbol to
release the vernier arrows.

Using Pick & Place Function (continued)

Comments

You can position the calibration window and its sides more
precisely by using the vernier arrows. These arrows enable
you to move the window or window sides in small
increments.

You can access the vernier arrows while either picking a
window handle or placing the window or one of its sides.

Hold the light pen tip in for about one second. The vernier
arrows will then appear in the lower-right corner of the
monitor screen:

VERNIER ARROWS

This: or this: or this:

Move left or Move window Move top or
right side up, down, left bottom side
left or right orright up or down

The up, down, right, or left arrow will move the entire
window or window side one pixel in the direction indicated
by the arrow.

When you pick and kold an arrow, the window’s size or
position will change slowly for the first five or six
increments. It will then change at a more rapid rate.

When the window’s size and/or position are correct, pick the
“return” symbol («1) to release the vernier arrows and
return to the pick-and-place mode.
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Selecting Object Calibration
Functions and Parameters
(continued)

Your Action

Pick the Define Edges menu
box in the Calibration
popup menu.

Calibration
Object

Defining Edges

Select the Define Edges menu box, then adjust the
threshold/scale cursors until an X appears on each outer
edge of the calibration object along the X and Y axes.

Comments

When you pick the Define Edges menu box, several
magenta X’s may appear along the axes, and a slide bar
will appear at the right side of the screen, as follows:

%

Light Probe

<«— Camera
Popup Menu

Right_—"|

Object Calibration <
Popup Menu T
H
: = R
Pick & Place e £
Left | H
Calibrate Cursor “1 O
L
World Units 11 D
Focus Camera Slide /S
Camera Type/Mode (1) Bar 2
Lighting/Resolution s L
E

]

Grid Calibration

Cursor

Env.

Ref. Line | Ref. Win [ Gage | Window | Misc | Exit

Pick and mouve each cursor
until the X’s are as shown.

Pick and move the cursors alternately until you see X’s
at the outer edges of the calibration object, as shown above.

Using trial and observation, you should try to find the most
stable cursor positions; that is, positions that do not alter the
X’s when you move one cursor or the other up or down a
small amount.

NOTE: Disregard any X’s on either axis that lie between the
edges of the calibration object. The system will ignore them.
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Selecting Object Calibration
Functions and Parameters
(continued)

Your Action

Pick the Calibrate menu box
in the Calibration popup menu.

Pick the Verify Calibration
menu box in the Calibration
popup menu.

Your Action

Pick the World Units menu
box in the Calibration
popup menu.

Performing Calibrate Function

Perform the Calibrate function to calibrate the image to the
edges on the calibration object.

NOTE: Before performing this function, be certain that the
image resolution parameter is correct for your application.
You should have selected that parameter earlier in this
chapter in the Selecting Resolution Popup Menu section.

Comments

When you pick the Calibrate menu box, the following
message appears in the message box.

VERIFY EDGES: Select ‘Verify Calibration’
if the displayed edges correctly identify the
target. Make any other selection to abort.

Note that the Calibrate menu box has changed to Verify
Calibration. If X’s are correctly positioned where the X and Y
axes intersect the calibration object’s edges, continue.

When you pick the Verify Calibration menu box, the
CVIM system performs the calibration calculation.

Entering Calibration Object Dimensions

Select the World Units popup menu, then enter the actual
edge-to-edge dimensions for the calibration object along its
X-and Y-axes.

Comments

When you pick the World Units menu box, a table will
appear above the Calibration popup menu, as follows:

86.835 53.710
86.8353 eee 53.7104 oeee

1.000 1.000

You will use this table to enter the X and Y dimensions of
the calibration object. The numbers appearing in the table at
this time are those that resulted when you performed the
Calibrate function.
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Selecting Object Calibration
Functions and Parameters
(continued)

Entering Calibration Object Dimensions (continued)

Your Action Comments

The table has three lines of numbers, which have the
following meanings:

® Pixels - This line shows the value, in pixels, of the
calibration window’s measurements along the X and Y axes.

® Inches - This is the dimension line. You use it to enter the
X- and Y-axis dimensions of the calibration object along its X
and Y axes. At this time, the line shows the same pixel-based
values that are in the Pixels line, above.

NOTE: The word Inches reflects the “units” selection that
you made in Chapter 4, Operating Environment. This word
could be Pixels or CM instead of Inches.

@ Pixels/Inch - This line displays the number of pixels per

unit along the X and Y axes after you enter the calibration

object dimensions in the dimension line. The CVIM system

calculates this value by dividing the pixel-based value in the

{’.ixels line by the value that you entered in the dimension
ine.

Pick the dimension box in the

When you pick this box, the calculator pad appears on the
X-Axis column of the table.

screen, as follows:

Object Calibration S
Popup Menu 53.710
53.7104 eee
Pick & Place 0o 1.000
Define Edges (L)
Calibrate
Focus Camera Calculator
Pad 71819 + | - log
Camera Type/Mode eoe
- . 41516 X| 7 1=
Lighting/Resolution (11 Camera
Light Probe oee PopupMenul 11 |2 |3 «| cr
: 0 Enter
Grid Calibration see
Env. | Ref. Line |Ref. win Gage | Window | Misc | Exit
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Selecting Object Calibration
Functions and Parameters
{continued)

Your Action
Pick each digit of the

X-axis dimension of
the calibration object.

Pick the Enter key.

Pick the dimension box in the
Y -Axis column of the table.

Pick each digit of the
Y -axis dimension of
the calibration object.

Pick the Enter key.

Selecting Grid Calibration
Functions and Parameters

Entering Calibration Object Dimensions (continued)

Comments

As you pick each digit, it will appear in the calculator
“display.”

When you pick the Enter key, the X-axis dimension in the
display will appear in the X-axis dimension box. At the same
time, the CVIM system will calculate the pixels-per-unit
ratio and display that in the box under the X-axis dimension
box.

As you pick each digit, it will appear in the calculator
“display.”

When you pick the Enter key, the Y-axis dimension in the
display will appear in the Y-axis dimension box. At the same
time, the CVIM system will calculate the pixels-per-unit
ratio and display that in the box under the Y-axis dimension
box.

Select the Grid Calibration popup menu, then select and
configure the parameters and functions in that menu.

To use the Grid Calibration function, you will need to acquire
an accurately crafted grid whose size and grid dimensions
are suitable for your application.

As a general guide, the grid should be of a size and shape
that enables you to see eight to sixteen squares across the
screen image area in which the gage measurements are to be
performed. The grid itself should be placed at the same
distance from the camera as the parts to be inspected.

Grids can be purchased from scientific or optical equipment
suppliers.



Chapter § Camera and Lighting Parameters 5.37

Selecting Grid Calibration
Functions and Parameters
{continued)

Your Action Comments

Pick the Grid Calibration  When you pick the Grid Calibration menu box, the Grid
menu box in the Camera  Calibration popup menu appears above the Camera A (or B)
popup menu. popup menu, as follows:

Pick & Place oo

i i i £ 11 . . .
Grid Dimensions Grid Calibration
Define Edges oo | ¢ Popup Menu
Calibrate

Focus Camera

Camera Type/Mode (1)

Lighting/Resolution oo

. <«—— Camera
Light Probe oo Popup Menu

Object Calibration

Ref. Line | Ref. Win | Gage | Window | Misc | Exit

In addition to the Grid Calibration popup menu, the
calibration window, with X and Y axes centered in it, will
appear on the screen, as follows:

Calibration
Window

Xand Y Axes
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Selecting Grid Calibration
Functions and Parameters
(continued)

Your Action

Using the Focus Camera
function, correctly position
the calibration grid in

the screen tmage.

Your Action

Pick the Pick & Place menu
box in the Calibration
popup menu.

Aim the light pen at the
center handle.

Comments

The calibration window and its axes are the screen symbols
for the Grid Calibration function. You will use them to
measure a “calibration grid” of known vertical and
horizontal dimensions.

Before you continue, pick the Focus Camera menu box to
generate a “live image” on the monitor screen. Position the
calibration grid in the center of the screen so that it is
aligned with the screen’s X and Y axes.

Using Pick & Place Function

Select the Pick & Place function, then move the calibration
window over the calibration grid and set the window to the
appropriate size.

Comments

When you pick the Pick & Place menu box, five small
squares, or “handles” will appear on the X and Y axes,
'\

as follows:
| __—Handles

i the— fha

=

M
Tt

The light pen uses these handles to manipulate the
calibration window on the screen image.

Move the light pen around slightly as you aim it at the
center handle. At some position of the pen you will see a
larger square surrounding the handle, as follows:

t
“Highlight”
// Square
H B =
&

Hold the pen steady in this position - the appearance of

the larger square means that the light pen is now properly
aimed.
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Selecting Grid Calibration
Functions and Parameters
{continued)

Your Action

Press the light pen against
the squares.

Using Pick & Place Function (continued)

Comments

Press the pen firmly against the squares on the screen, then
release it. A small “X” will appear in the center of the
window, and the handles will disappear, as follows:

Calibration
Window
X

HEREEERERRER
EEEEEEEEN
EEEEEEEEE
. MTITITITT
Calibration | == rrrTTTT
ENEEEENEE
TITITITT
TITTITITT

This indicates that you can now move, or “drag,” the window
toward the calibration grid on the monitor screen.
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Selecting Grid Calibration  Using Pick & Place Function (continued)
Functions and Parameters
{continued)

Your Action Comments

Drag the calibration window
over the calibration grid.

Calibration Window
(Original position)

e Calibration Window
(New position)

Calibration

i — A 4 1 2 f R 1 0 0 0 0}

When you have dragged the window into position, press the
light pen tip against the screen to “lock” the window at that
position.

Aim the light pen at the
rightmost handle.

f]

E"l
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Selecting Grid Calibration  Using Pick & Place Function (continued)
Functions and Parameters
{continued)
Your Action Comments
Pick the handle.
Drag the right side until itis  Note that the left side remains anchored.
just inside the grid.
Right Side Right Side
(Original position) (New position)
Calibration
Grid
“Lock” the window’s right
side in position.
Aim the light pen atthe Continue when the highlight square appears.

bottom handle.

&

125 £ H]
h
=1

Pick the handle.
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Selecting Grid Calibration  Using Pick & Place Function (continued)
Functions and Parameters
(continued)

Your Action Comments

Drag the bottom side until it  Note that the top side remains anchored.
is just inside the grid.

Calibration
Grid —>

Calibration
Window

SITEEEERCEEEREDN
NEEEEENEEEREN
NEEENEEEEREN
dilEEdEodausEhl
NEEEEEHEREEERDN
NEEEEENEEEREN

Lsmmmma

Bottom Side
(Original position)

Bottom Side
(New position)

Lock the window’s bottom
side in position.

At this point, you have adjusted the window’s position
and size so that it is just inside the calibration grid.

The X and Y axes should look like this:

----m-----1
B 8 N BN R BN N N §]
EEEENEREERN
EENEIEEREREN
EEEENEENEEN
----HH-----IEH
IR IR DI BN L2 BN BN OAE GEE e 0f
EENENEEEEREN
EEENINEEEEERN
EEENIIEEEENL
----Hﬂ-----u
| M N N NN N BN NN

Note that all of the edges along the X and Y axes will be
inside the calibration grid.
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Selecting Grid Calibration
Functions and Parameters
(continued)

Your Action

If necessary, use the vernier
arrows to “fine-tune” the
position or size of the window.

Press and hold the light pen tip

agatnst the window handle,
window, or side.

Pick an arrow once to move
the window or window side
one pixel in the arrow’s
direction.

Pick and hold an arrow to
change the window stze or
position continuously.

Pick the “return” symbol to
release the vernier arrows.

Using Pick & Place Function (continued)

Comments

You can position the calibration window and its sides more
precisely by using the vernier arrows. These arrows enable
you to move the window or window sides in small
increments.

You can access the vernier arrows while either picking a
window handle or placing the window or one of its sides.

Hold the light pen tip in for about one second. The vernier
arrows will then appear in the lower-right corner of the
monitor screen:

VERNIER ARROWS

This: or this: or this:

Move window
up, down, left
or right

Move left or
right side
left or right

Move top or
bottom side
up ordown

The up, down, right, or left arrow will move the entire
window or window side one pixel in the direction indicated
by the arrow.

When you pick and hold an arrow, the window’s size or
position will change slowly for the first five or six
increments. It will then change at a more rapid rate.

When the window’s size and/or position are correct, pick the
“return” symbol («1) to release the vernier arrows and
return to the pick-and-place mode.
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Selecting Grid Calibration  Defining Edges
Functions and Parameters
(continued)  Select the Define Edges menu box, then adjust the
threshold/scale adjustment cursors until an X appears on
each side of each black line and on each outer edge of the
calibration grid along the X and Y axes.

Your Action Comments

Pick the Define Edges menu  When you pick the Define Edges menu box, numerous
box in the Calibration  X’smay appear along the axes, and a slide bar
popup menu. will appear at the right side of the screen, as follows:

: <«—— Camera
Light Probe ooe Popup Menu Right/

Object Calibration

Calibration
Grid
Calibration
Window 4
Left T
Cursor H
R
Pick & Place eoe ;3
Grid Dimensions ooe Grid Calibration H
Popup Menu slide .| ©
Bar L
Calibrate ?
Focus Camera ?Z
Camera Type/Mode L L) A
L
Lighting/Resolution soe E
/

Cursor

.| Ref. Line | Ref. Win | Gage | Window | Misc | Exit
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Selecting Grid Calibration  Defining Edges (continued)
Functions and Parameters

(continued)

Your Action Comments

Pick and move each cursor  Pick and move the cursors alternately until you see an X on
until the X’s are as shown. both sides of each square along the X and Y axes, as shown in

the preceeding figure and in the following magnified view of
the center section of the calibration grid:

X-Axis X-Axis
White Black

e

4+« Black
<«—_ Y-Axis
# White
X-Ax\is
Calibration

*+— Grid

Using trial and observation, try to find the most stable cursor
positions; that is, positions that do not alter the X’s when you
move one cursor or the other up or down a small amount.
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Selecting Grid Calibration
Functions and Parameters
(continued)

Your Action

Pick the Grid Dimensions
menu box in the Grid
Calibration popup menu.

Entering Calibration Grid Dimensions

Select the Grid Dimensions popup menu, then enter the
actual edge-to-edge dimensions of the white and black areas
that the X and Y axes cross.

NOTE: Grid dimensions are supplied with the grid.

Comments

When you pick the Grid Dimensions menu box, the Grid
Dimensions popup menu will appear alongside the Grid
Calibration popup menu, as follows:

X-White: 1.000 eee
Y-White: 1.000 eee

Grid Calibration
Popup Menu X-Black: 0.500 eee

Y-Black: 0.500 eee

Pick & Place o0e T
| Grid Dimensions
Define Edges Y Popup Menu
Calibrate

Focus Camera

Camera Type/Mode (T 1)
Lighting/Resolution o0e

: «—— Camera
Light Probe o0 Popup Menu

Object Calibration

{Ref. Line | Ref. Win | Gage | Window | Misc | Exit

You will use the Grid Dimensions popup menu to enter the
edge-to-edge dimensions of the white and black areas along
each axis. The numbers appearing in the menu at this time
are either the default values or are those that were entered
previously.

The Grid Dimensions popup menu has four boxes, which have
the following meanings:

® X-White - This box shows the current value, in “world”
units, of the dimension across each white area of the
calibration grid along the X axis.

® Y-White - This box shows the current value, in “world”
units, of the dimension across each white area of the
calibration grid along the Y axis.
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Selecting Grid Calibration
Functions and Parameters
{continued)

Your Action

Pick the X-White box in the
Grid Dimensions menu.

Grid Calibration Y-White: 1.000 eee

Entering Calibration Grid Dimensions (continued)

Comments

® X-Black - This box shows the current value, in “world”
units, of the dimension across each black area of the
calibration grid along the X axis.

® Y-Black - This box shows the current value, in “world”
units, of the dimension across each black area of the
calibration grid along the Y axis.

When you pick the X-White box, the calculator pad appears
alongside the Grid Dimensions popup menu, as follows:

Po n
pup Menu X-Black: 0.500 eee
Y-Black: 0.500 eee
Pick & Place (11 T
3 Grid Dimensions
Define Edges Tl Popup Menu
Calibrate
Focus Camera Ca|;l;|§tor 5 1s s NP
Camera Type/Mode (11} 4 s |6 x| /12
Lighting/Resolution o
: <« Camera 11213 <! ar
Light Probe ee¢ | Popup Menu
Object Calibration 000 0. Enter
Ref. Line | Ref. Win | Gage | Window | Misc | Exit

Pick each digit of the X-White
dimension of the
calibration grid.

Pick the Enter key.

Repeat the last two steps for
the Y-White, X-Black, and
Y-Black grid dimensions.

Enter the actual dimension of the white area in the
calibration grid along the X axis, as shown in the preceeding
magnified view of the grid. As you pick each digit, it will
appear in the calculator* display.”

When you pick the Enter key, the X-White dimension in the
display will appear in the X-White dimension box.

Enter each of the other three grid dimensions.
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Selecting Grid Calibration
Functions and Parameters
(continued)

Your Action
Pick the Calibrate menu box

in the Calibration popup menu.

Performing Calibrate Function

Perform the Calibrate function to calibrate the image to the
edges on the calibration grid.

NOTE: Before performing this function, be certain that the
image resolution parameter is correct for your application.
You should have selected that parameter earlier in this
chapter in the Selecting Resolution Popup Menu section.

Comments

When you pick the Calibrate menu box, a series of small
squares will appear in the upper-left corner of each grid
square, as follows:

Control Points

/AN

&

[ |
|
izl
]
N
=1 W

These are called “control points,” and they indicate whether
the CVIM system “found” grid square corners everywhere
that it expected to find them.

NOTE: Along each axis, the system will display control
points according to the following conditions:

® A control point in every square if the axis crosses fewer
than eight grid squares.

¢ A control point in every other square if the axis crosses
more than eight grid squares.

® A control point in every third square if the axis crosses
more than sixteen grid squares.
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Selecting Grid Calibration
Functions and Parameters
(continued)

Your Action

Pick the Verify Calibration
menu box in the Grid
Calibration menu.

Performing Calibrate Function (continued)

Comments

If the system fails to find a grid square corner, it will stop
displaying the control points, and the following message will
appear in the message box:

ERROR: A grid square was not found
where one was expected.

If this occurs, check the grid carefully for defective squares.

If the system finds all control points, the following message
will appear in the message box:

VERIFY CONTROL POINTS: Select ‘Verify
Calibration’ if the control points are correct.
Make any other selection to abort.

Note that the Calibrate menu box has changed to Verify
Calibration. If X’s are correctly positioned where the X and Y
axes intersect the calibration object’s edges, continue.

When you pick the Verify Calibration menu box, the
CVIM system performs the calibration calculation.

At this point, the CVIM system is configured to perform
measurements in “world” units.






Chapter

Chapter Objectives

Reference Tools:
Lines and Windows

The objectives of this chapter are first to show you how
reference tools can be used, and then show you the procedure
for configuring them. The chapter begins with a series of
questions and answers about reference tools.

A Few Questions and
Answers About
Reference Tools

This section introduces you to reference tools by asking a
few questions that might occur to you, and then answering
those questions.

What is a reference tool?

A reference tool is a pre-inspection tool that examines the
position of each workpiece and determines whether it is
shifted relative to the position of the “original” workpiece. If
so, the CVIM system can calculate the amount of shift and
apply shift compensation to other tools.

What kinds of reference tools are there?
The CVIM system provides two types of reference tools: lines
and windows.

How do these tools work?

® A reference line searches along its length for specific edges
on a workpiece. It can search horizontally (X-axis), vertically
(Y-axis), or both.

® A reference window searches within its boundary for a
specific feature on a workpiece.

How many reference lines and windows are there?

® The CVIM system provides three sets of reference lines for
each of its two tool sets. Each set contains one, two, or three
lines, according to the specific function.

® The CVIM system provides three sets of reference windows
for each of its two tool sets. Each set contains three
feature/search window pairs.

What functions does a reference tool perform?
A reference tool’s main functions are to:

® Locate an edge or feature on each new workpiece entering
the camera’s field of view during an inspection cycle.

® Check for shift and/or rotation in the position of each new
workpiece relative to the position of the original workpiece.

® Measure and record the shift direction and amount.

® Use the recorded shift and/or rotation information to shift
the position of all associated analysis tools so that they
retain correct alignment with the shifted workpiece.
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A Few Questions and
Answers About
Reference Tools

(continued)

When might a reference tool be necessary?

A reference tool might be needed if, during a normal series
of inspections, successive workpieces are not likely to be in
exactly the same position from inspection to inspection, but
are expected to vary in position (but always within the
camera’s field of view)

What kinds of shift compensation information can
reference tools detect?

® Each set of reference lines can detect workpiece shift along
the X and/or Y axes and rotation up to 60 degrees.

® Each set of reference windows can detect workpiece shift
along the X and Y axes and rotation up to =15 degrees.

Whatis the relationship of a reference tool to an
inspection tool?

A reference tool exists mainly to supply shift and/or rotation
compensation to one or more inspection tools. You can
configure any inspection tool to receive shift and/or rotation
information from any reference tool.

How does the CVIM system make use of shift and/or
rotation information from a reference tool?

The CVIM system uses shift and/or rotation information
from a particular reference tool to adjust the positions of all
inspection tools associated with that reference tool.

Reference Lines

Using Reference Lines

This section provides you with the details of using and
configuring reference lines.

Under the Using Reference Lines heading, you will see a
simple example application in which a reference line
provides shift compensation for a linear gage configured to
measure the level of liquid in a bottle.

Under the Configuring Reference Lines heading, you will use
the CVIM “user interface” - the light pen, popup menus, and
graphic symbols on the video monitor screen - to configure a
reference line.

The following pages describe how you can use reference
lines to detect and measure workpiece shift and offset the
inspection tools by the amount of the shift. This process is
called “shift compensation,” and its advantage is that
workpieces need not be rigidly fixtured for inspection.

Reference lines can compensate for workpiece shift along the
horizontal axis only, or the vertical axis only, or along both
axes at the same time.
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Using Reference Lines
(continued)

In the following example of using a reference line, these are
the assumptions:

® The workpiece is a clear glass bottle filled with an opaque
liquid, such ashand lotion.

® The bottle is backlighted.

® The CVIM system will use a linear gage to measure the
level of the liquid.

® The position of each bottle being inspected will vary
horizontally from the “original,” but not vertically.

® The CVIM system will use a horizontal reference line to
provide shift compensation to the linear gage.

The overall objective in this example is for the CVIM
system to inspect every bottle for proper fill level and
to reject all bottles that are not properly filled.

The functions of the reference line in this example are these:

® Find the bottle within a preset range along the X-axis.
(NOTE: The “preset range” is determined by the position
and length of the reference line.)

@ Check each inspected bottle to determine whetheritis
shifted from the position of the “original” bottle.

¢ If an inspected bottle is shifted, shift the linear gage by the
same amount, and in the same direction, as the bottle.

Figure 6.1 shows how an image of a properly filled bottle
might look on your monitor screen. Since both the liquid and
the bottle cap are opaque, they should appear black when
lighted from behind. Under the same backlighting
conditions, the semi-transparent neck (above the liquid)
should appear as a light shade of gray.

Figure 6.1 also shows a horizontal reference line positioned
on the bottle. (During configuration, you would have moved
the line to this position.) If you consider this bottle to be in
the “original” position, the X marks the “original” location of
the bottle’s edge on the reference line.

As the CVIM system inspects a series of bottles, the
reference line will find the edge on any bottle as long as that
edge lies somewhere along the reference line. (During
configuration, you would have set the reference line’s length
equal to the maximum allowable shift in the bottle’s
position.)

If a particular bottle is shifted, but its edge lies somewhere on
the reference line, the reference line will find the edge. If,
however, the bottle has shifted so much that its edge lies
beyond either end of the reference line, an inspection failure
will occur since the reference line will not find the bottle’s
edge.
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Using Reference Lines
(continued)

Figure 6.1 Reference Line Positioned Across Bottle

‘X’ Indicates “Original”

Edge Location \

/V-‘ - < Tail

Head

«—— Bottleinits

Reference Line e ”»
Original” position

If the CVIM system did not have some way to compensate for
the bottle’s horizontal shift, an inspection could fail because
the gage may not coincide with the bottle’s neck.

To summarize the factors in the bottle inspection example:

oA Elorizontal reference line will be configured to find the
bottle.

® A linear gage will be configured to measure the liquid level
in the bottle.

® The bottles in any series of inspections will be shifting
horizontally.

® These horizontal shifts will always occur within the length
of the reference line.

® All bottles will be in the same position vertically.
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Using Reference Lines  Figure 6.2 shows how a linear gage might appear when
(continued)  positioned vertically over the bottle’s neck. The gage length
need only be sufficient to extend below the lowest acceptable
liquid level. At that length, the gage would also be able to
detect the highest acceptable level.

One way to measure the liquid level is to have the gage
measure the distance from the top of the cap to the liquid
surface. You could set an upper and lower limit for the level,
and have CVIM reject any bottle whose level is above or
below those limits.

Figure 6.2 Linear Gage Positioned Vertically Over Bottle

Linear Gage .-. X' Indicates Location

-1 of Reference Edge at
\A / Top of Bottle Cap

‘X’ Indicates Location
of Edge That Linear
Gage Finds at Surface

Surface of
of Liquid e

Liquid

Figure 6.3 compares the position of the “original” bottle (the

one you used to configure the reference line) to the position of

a shifted bottle (one that appears during an inspection). The

l).(’s show the respective edge positions along the reference
ine.
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Using Reference Lines
{continued)

Figure 6.3 Edge Locations on Shifted Bottle and Original Bottle

............

X = Edge of
Original Bottle

X = Edge of
Shifted Bottle
' < Tail
Head -
Position of

Reference Line Original Bottle

Position of
Shifted Bottle

At the start of each inspection, the reference line searches
along its length for the bottle’s edge. It starts the search at
its head (the circle) and proceeds rightward toward its tail
until it detects the edge of the bottle. It expects to find that
edge somewhere along its length.

When the reference line finds the shifted bottle’s edge, the
position of that edge is compared with the position of the
same edge on the “original” bottle. The difference between
the two edge positions is the amount of horizontal shift
compensation applied to the linear gage.
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Using Reference Lines  For instance, assume that the reference edge of the original
(continued)  bottle was at X-axis pixel location 120 along the reference
line, and the linear gage was at X-axis location 150. Assume
also that the reference line found the edge of the shifted
bottle at pixel location 105, which is 15 pixels to the left of
the original edge (pixel numbers increase, left-to-right).

The CVIM system compensates for the shifted bottle by

shifting the linear gage 15 pixels to the left, thus

repositioning the gage over the bottle’s neck. Figure 6.4
shows this. The system then proceeds with the linear gage
measurement on the liquid level of the shifted bottle.

Look again at Figure 6.4. Notice that without shift

compensation, the linear gage would be to the right of the
bottle’s neck. In this particular case, the gage would

probably indicate (falsely) a too-low liquid level.
Figure 6.4 Linear Gage After Shift Compensation

Shift-Compensated . . ces
Position of Linear R Original Position of

Gage (Pixel S Linear Gage (Pixel
ge \ / Location 150)

Location 135)

Surface of
Liquid

= Position of
—— 'O
: Original Bottle

Position of
Shifted Bottle
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Using Reference Lines
{continued)

Configuring Reference Lines

The purpose of the bottle inspection example was to give you
simple demonstration of using a reference line.

In actual applications, three sets of reference lines are
available. Within each set, you can use the horizontal and
vertical lines either in pairs or singly. Each set can provide
shift compensation for inspection gages and/or windows.

In addition, the reference lines can provide shift and/or
rotation compensation for other reference tools, with the
following restrictions:

® A reference line cannot provide shift and/or rotation
compensation to a lower numbered reference line. Thus,
reference line #2 cannot be a reference tool for reference line

#1.

® A reference window cannot provide shift or rotation
compensation to a reference line.

To configure the reference lines, you will pick the Ref. Line
menu box in the Main Configuration menu then select the
parameters and perform the functions in the Ref. Line popup
menu.

These arethe main function and configuration categoriesin
the Ref. Line popup menu:

® Reference line definition: Sets the reference line
position and length. Selects the line type, the line to be
configured, and binary or gray scale mode. Defines the edges.

® Reference line features: Selects the specific edge to be
used for the X and/or Y line.

® Select output lines and reference tool: Selects the
output line for reporting inspection “results,” and selects
reference tool from which to receive shift compensation.

® Learn edge references: This function “learns” the pixel
location of the edge on the X and/or Y reference line.

® Select reference line set: This function selects the
reference line set (1, 2, or 3) to be configured.

¢ Enable/disable reference line set: This function enables
or disables the currently selected reference line set.

Configuring a set of reference lines involve these basic steps:
® Selecting the reference line set (1 to 3) to be configured.
® Enabling the selected reference line set.

® Positioning and sizing the reference line(s) over the
workpiece.

® Selecting either a binary or gray scale image in which to
search for the edge.

® Defining and selecting the particular edge(s).
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Selecting Ref.Line Popup  Your first step is to select the Ref. Line popup menu.
Menu

Your Action Comments

Pick Ref.Line in the Main  When you pick the Ref.Line menu box, the Ref. Line popup
Configuration menu. menu appears above the Main Configuration menu, as

follows:
Define Ref.Line YT
Define Features oce

Output/Reference  eee

Learn: X.Ref=0 <«—— Ref. Line
Y Ref=n/a Popup Menu

Ref.Line 1: Enabled

Previous Next

Env. Camera A

Ref. Win | Gage | Window | Misc [ Exit

The Ref. Line popup menu shows the six configuration
categories described earlier.

In addition to the Ref.Line popup menu, if the currently
selected reference line is enabled, as shown above, that line
will also appear somewhere on the monitor screen.

Selecting and Enabling  Select a reference line number and enable the reference
Reference Line line.

Your Action Comments

Look at the Ref.Line menu box The Ref.Line menu box indicates the currently selected
in the Ref.Line popup menu. reference line number (1, 2, or 3), and indicates the reference
line status: Enabled or Disabled.

Select the reference line  To change the reference line number, pick the Next (or
number. Previous) menu box repeatedly until the correct number
appears.

The Next and Previous functions work like this: When you
pick the Next box, the next higher reference line number
appears: 1,2, 3,...1,2,3, and so on. When you pick the
Previous box, the next lower reference line number appears:
3,2,1,...3,2,1, and so on.

Look at the Ref.Line  If the statusis Disabled, perform the next step.
menu box again.

Pick the Ref.Line menu box. To enable the reference line, pick the Ref.Line menu box. The
status should now indicate Enabled.
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Selecting Define Ref.Line
Popup Menus and
Parameters

Your Action

Pick the Define Ref.Line
menu box in the Ref Line
popup menu.

Select the Define Ref.Line popup menus, then select the
parameters in those menus.

Comments

When you pick the Define Ref.Line menu box, the two
Define Ref. Line popup menus appear above the Ref.Line
popup menu, as follows:

Define Edges bt

Pick & Place oce

Active Ref: X-Axis \Define Ref. Line
Popup Menus

Mode: Binary /

Type: X Only L

Define Features ®

Output/Reference eoee®

Learn: X.Ref=0 <+—— Ref.Line

Y.Ref=n/a Popup Menu

Ref.Line 1: Enabled

Previous Next

Env. Camera A

Ref. Win | Gage | Window | Misc | Exit

Selecting Ref.Line Type Popup Menu

Select the Ref.Line Type menu box, then select one of the six
reference line types, as follows:

1. X-axis line only.
2. Y-axis line only.
3. X- and Y-axis lines with the X-axis line evaluated first.
4. X- and Y-axis lines with the Y-axis line evaluated first.

5. Two X-axis lines and one Y-axis line with the X-axislines
evaluated first.

6. Two Y-axis lines and one X-axis line with the Y-axis lines
evaluated first.

The “X” and “Y” refer to the physical orientation of the
reference line(s) on the monitor screen: horizontal (X-axis),
vertical (Y-axis), or both.

Your choice of “type” depends on the expected workpiece
shift and/or rotation in your CVIM application.
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Selecting Ref.Line Type Popup Menu (continued)

The questions you need to answer about workpiece position
during an inspection is this: Do you expect the workpieces to
be shift from the “original” position? If so, will they shift up
or down (Y axis), left or right (X axis), or in both directions?
Will they rotate?

A general guide for choosing the appropriate reference line
type is as follows:

@ X Only provides a horizontal reference line. Select the
X Only reference line type if a workpiece is likely to shift
horizontally, but not vertically.

® Y Only provides a vertical reference line. Select the
Y Only reference line type if a workpiece is likely to shift
vertically, but not horizontally.

® X Then Y provides both a horizontal and a vertical
reference line. The CVIM system checks the X-axis line first
and applies shift compensation to the Y -axis line:

Reference Line Type: X Then Y:

1.if the workpiece
shifts along the

XandY axes. ..

™~

Workpiece

(original position)

—~ 5...and the combined

2. .. the X-axis
reference lineis

evaluated forshift . .. /

Y and X shiftis applied
to the line gage.

Line
Gage

4. .. then, the Y-axis reference

3...the Y-axisreference |----- +| lineisevaluated for shift . ..

line is shifted by the aw
of the X-axis shift . ..

Select the X Then Y reference line type if the workpiece is
likely to shift both horizontally and vertically, but is
expected to shift more along the X axis.
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Selecting Define Ref.Line  Selecting Ref.Line Type Popup Menu (continued)
Popup Menus and
Parameters (continued)  ®Y Then X provides both a horizontal and a vertical
reference line. The CVIM system checks the Y-axis line first
and applies shift compensation to the X -axis line:

Reference Line Type: Y Then X:

1. If the workpiece shifts
2. . .the Y-axis reference  alongtheY andXaxes...

line is evaluated for shift . . . z
AN

3...the X-axisreference

line is shifted by the amount
of the Y-axisshift. ..

4. ..then the X-axis :
reference line is —_——
evaluated forshift . .. :

Workpiece
(original position)

5...and the combined
Y and X shiftis applied
to the line gage.

Select the Y Then X reference line type if the workpiece is
likely to shift both horizontally and vertically, but is
expected to shift more along the Y axis.

@ X-X Then Y provides two horizontal lines and one vertical
line. In this case, the CVIM system checks the two X-axis
lines first and applies shift compensation to the Y-axis line.

Reference Line Type: X-XThen Y:

1.1f the workpiece rotates . . .

Workpiece
(original position)

2...the X-axes are
evaluated for both

rotation and shift. .. 5...and the combined

shift and rotation is
applied to the line gage.

Line
Gage

3...the Y-axisreference |
line is shifted by the amount l_» 4. .. then the Y-axis is

of the X-axis shift . .. \J(‘ evaluated for shift . . .
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Selecting Ref.Line Type Popup Menu (continued)

The X-X Then Y reference line type also uses the difference in
the amount of shift along the two X axes to calculate the
number of degrees that an inspected workpiece has rotated
from the position of the “original” workpiece.

® Y-Y Then X provides one horizontal line and two vertical
lines. The CVIM system checks the two Y-axis lines first and
applies shift compensation to the X-axis line.

Reference Line Type: Y-Y Then X:

1. If the workpiece rotates. . .

2...the Y-axis
reference lines are
evaluated for both
rotation and shift. ..

Workpiece
(original position)

Your Action

Look at the Type menu box
in the Define Ref.Line
popup menu.

5...and the combined
shift and rotation is
applied to the line gage.

4. .. thenthe X-axis
reference line is

/evaluated forshift . ..

4

3. ..the X-axis
reference line is
shifted by the amount

Line of the Y-axis shift . . .
Gage

The Y-Y Then X reference line type also uses the difference in
the amount of shift along the two Y axes to calculate the
number of degrees that an inspected workpiece has rotated
from the position of the “original” workpiece.

Comments

The Type menu box indicates the currently selected
reference line type. If it is not the type you want, continue
with the next steps.
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Selecting Ref.Line Type Popup Menu (continued)

Your Action Comments

Pick the Type menu box. When you pick the Type menu box, the Ref.Line Type

popup menu should appear, as follows:

Define Edges L0

Pick & Place see | |1 X

Active Ref: X-Axis [:] Y Only
[ XthenY
J Y then X

Mode: Binary

[0 X-X thenY
[ Y-Y then X

Define Features oo ?
Ref. Line Type

Qutput/Reference  eeoe Popup Menu

Learn: X.Ref=0

Y.Ref=n/a Ref. Line
Ref.Line 1: Enabled Popup Menu
Previous Next
Env. |Camera A Ref. Win | Gage | Window | Misc | Exit

Note that the X Only box in the Ref.Line Type popup menu
has a shaded square ((7J). This indicates that X Only is the
currently selected reference line type.

When you pick the box, the new selection will be highlighted
in the Ref.Line Type popup menu and will appear in the
Type menu box. In addition, the new reference line symbol
will appear on the screen.

Pick the appropriate “type”
box in the Ref.Line Type
popup menu.

Selecting Active Reference Line

If you selected X Only or Y Only as the reference line type,
skip this function. If, however, you selected one of the other
types, continue with the next steps, and select the axis that
you want to configure at this time.

Your Action

Look at the Active Ref
menu box in the Define
Features popup menu.

Comments

The Active Ref menu box indicates which axis is currently
“active” for configuration purposes.
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Your Action

Pick the Active Ref menu
box, if appropriate.

Your Action

Look at the Mode menu box
in the Define Ref.Line
popup menu.

Pick the Mode menu box,
if appropriate.

Selecting Active Reference Line (continued)

Comments

When you pick the Active Ref box, it will either toggle
between X-Axis and Y-Axis or change from X-Axis to Y-Axis to
X/Y-Axis, according to the type that you selected.

Select the axis that you want to configure at this time.

Selecting Binary or Gray Scale Mode
Select the appropriate mode for each reference line.

NOTE: The mode that you select will apply to X-axis and
Y-axis reference lines.

The Binary mode changes pixelsin the screen image to two
states, white and black. The only pixels changed are those
that directly surround the reference line in a box called the
“area of interest.” The CVIM system examines only these
pixels when processing a reference line

The binary mode is most appropriate when the workpiece
has a sharp black-and-white contrast with its background,
such as when it is backlighted.

The Gray Scale mode does not affect the pixels surrounding
the reference line — they remain in their original state, in
which they can have any one of 64 shades of gray.

The gray scale mode is most appropriate when the workpiece
has less contrast with its background, such as when it is
frontlighted. In this case, features on the workpiece may
appear in the screen image as varying shades of gray, and
the binary mode may not enable you to identify a stable edge
location on these features.

Use the following steps to select the Binary or Gray Scale
mode.

Comments

The Mode menu box indicates the currently selected mode:
Binary, or Gray Scale.

When you pick the Mode menu box, the mode will toggle
to the other mode. Thus, Binary will change to Gray Scale, or
vice versa.
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Your Action

Pick the Pick & Place menu
box in the Define Ref.Line
popup menu.

Aim the light pen at the
center handle.

Pick the handle.

Using Pick & Place Function

Pick the Pick & Place menu box, then position the reference
line over the workpiece and set the line’s length.

The following procedure shows you how to use the light pen
to adjust the position and length of a reference line. The
procedure refers specifically to an X-axis line, as shown
below, but you can also apply it to a Y-axis line.

Comments

When you pick the Pick & Place menu box, a small square (0)
will appear in the center, and at each end, of the currently
selected reference line, as follows:

-
L

- [= = 3

* e
.

These squares are the “handles” that the light pen uses to
manipulate the reference line on the screen.

Aim the light pen at the center handle until the light pen
“sees” the handle. You may have to move the light pen
around slightly.

When the light pen sees the handle, a larger “highlight”
square will surround the handle, as follows:

.o - [—n""l
8 = £l

Hold the pen steady in this position - the appearance of
the “highlight” square means that the light pen is now
properly aimed.

You can now “drag” the reference line around on the screen.
When you move the pen, the line follows.
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Your Action

Drag the reference line to the
position shown.

Using Pick & Place Function (continued)

Comments

Note that the right end of the reference line is at the
rightmost shift limit. This is the point beyond which one or
more inspection tools used in your application cannot
accurately inspect a workpiece - for example, the tool may be
shifted out of the screen image.

Aimthelight pen at the
leftmost handle.

Reference Edge

of Workpiece Rightmost Shift Limit

for Workpiece

Note: Keep the tip of the pen within about one-half inch
of the screen.

When you have the reference line in position over the
workpiece, press the pen against the screen to “lock” the line
at that position.

Continue when the highlight square appears.

=4 = S
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Your Action
Pick the handle.

Drag the left end of the
reference line so that it is

at the leftmost shift limit.

Lock the left end in the
position shown.

If necessary, use the vernier
arrows to “fine-tune” the
position of the line or

line end.

Using Pick & Place Function (continued)

Comments

Leftmost Shift Limit
for Workpiece

Reference Edge
of Workpiece

Rightmost Shlf"tllA.Aim|t
for Workpiece

You can position the line or line end more precisely by
using the vernier arrows. These arrows enable you to move
the line or line end in increments of one pixel.

You can access the vernier arrows while either picking a line
handle or placing a line or line end.
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Your Action

Using Pick & Place Function (continued)

Comments

Press and hold the light pen tip Hold the light pen tip in for about one second. The vernier

against the line handle,
line, or line end.

Pick an arrow once to move
the line or line end one pixel
in the arrow’s direction.

Pick and hold an arrow to
move the line or line end
continuously.

Pick the “return” symbol to
release the vernier arrows.

arrows will then appear in the lower-right corner of the
screen:

VERNIER ARROWS

Move line end
up or down
(Y-axis line)

Move line end
left or right
(X-axis line)

Move line up,
down, left, or
right

Pick the up, down, right, or left arrow, as appropriate, to
move the line or line end one pixel in the direction indicated
by the arrow.

When you pick and hold an arrow, the line or line end will
move slowly for the first five or six pixels. It will then
accelerate to a more rapid rate of movement.

When the line or line end is properly positioned, pick the
“return” symbol (1) to release the vernier arrows and
return to the pick-and-place mode.

The reference line should now be positioned over the
workpiece so that during inspection operations it can
detect the reference edge of a shifted workpiece lying
within its length.

In this case, the CVIM system will supply shift compensation
to any associated inspection tools.

If any workpiece shifts outside the leftmost or rightmost
limits of the reference line, the CVIM system will indicate a
reference tool fault and will not supply shift compensation to
any associated inspection tools. Those tools will not perform
their inspections. They will indicate a fault condition.
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Your Action

Pick the Define Edges menu
box in the Define Ref.Line
popup menu.

Reference Edge

Using Define Edges Function: Binary Mode

Pick the Define Edges menu box, then perform the threshold
adjustments in order to determine the reference edge that
the reference line will be using to locate the workpiece.

If you have selected the Gray Scale mode, skip the next steps
and go directly to the section called Using Define Edges
Function: Gray Scale Mode.

Use the following steps for setting the threshold if you
selected the Binary mode.

Comments

If you have selected the Binary gaging mode, when you pick
the Define Edges menu box, the Filter popup menu and
slide bar appear on the monitor screen, as follows:

Reference Line —_

A

: : Left H
Pick & Place YY) Cursor I
Active Ref: X-Axis
Define Ref. Line L
&« Popup Menu R
Mode: Binary Slide E
Type: X Only ece Bar }S-I
0]
i : L
Define Features (11 . Black D
Output/Reference eee Filter __,
Popup Menu L
Learn: X.Ref=0 ‘ o
Y.Ref=n/a (] 1Pixel /

Ref.Line 1: Enabled <«—— Ref.Line 1 2Pixels CR'QI"t/>

Popup Menu . ursor

Previous Next 0 3 Pixels
Env. |Camera A Gage | Window | Misc | Exit

Also on the monitor screen, a small “X” may appear along
the reference line wherever it “sees” an edge. As shown
above, the reference line sees two edges on the circular
workpiece.

If no X’s appear, or if too many X’s appear, you will need to
adjust the threshold cursors and possibly set some value of
white or black pixel filtering.
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Your Action

Look at the threshold cursors
on each side of the slide bar.

Pick left cursor.

Drag the left cursor to its
topmost position.

Pick and drag the right cursor
to its bottommost position.

Pick the left cursor again
and drag it downward.

Using Define Edges Function: Binary Mode (continued)

Comments

The cursors on each side of the slide bar are the prineipal
means by which you will define “edges” (that is, transitions)
that occur along the reference line. The reference line lies
entirely within a box called the “area of interest.” This box
contains the binarized image. All parts of the image outside
the box remain in gray scale form.

The cursors’ positions along the slide bar represent image
brightness values from 1 to 63, with 63 at the top and 1 at the
bottom.

Think of the left cursor this way: Any part of the binary
image area having a higher brightness value (that is, lighter)
than the value indicated by the cursor’s current setting will
appear black in the binary image. For example, if the cursor
is set to a brightness value of 45, then all parts of the binary
image having brightness values higher than 45 will appear
black.

Think of the right cursor this way: Any part of the binary
image area having a lower brightness value (that is, darker)
than the value indicated by the cursor’s current setting will
appear black in the binary image. For example, if the cursor
is set to a brightness value of 27, then all parts of the binary
image having brightness values lower than 27 will appear
black.

Thus, all parts of the binary image having a brightness
value between the current settings of the two cursors will
appear white. In the examples above, all parts of the binary
image having brightness values from 27 to 45 will appear
white; all other parts will appear black.

Aim the light pen at the cursor. When you see a red box
around the cursor, pick the cursor. This causes the cursor to
turn yellow, indicating that you can now “drag” the cursor
up or down.

This initializes the left cursor to the “63” brightness value.
This initializes the right cursor to the “1” brightness value.

Drag the cursor downward until those parts of the binary
image that you want to be white start to turn black. Then,
drag the cursor up slightly until those same areas just
change to white again.

As you drag the cursor up and down, an X will appear along
the reference line wherever an edge (binary transition) is
detected.
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Your Action

Pick the right cursor again
and drag it upward.

Alternately pick and drag
each cursor until a stable X
appears at the reference edge.

Look at the Filter menu.

Pick the White or Black
menu box in the
Filter popup menu.

Using Define Edges Function: Binary Mode (continued)

Comments

Drag the cursor upward until those parts of the binary
image that you want to be black just turn black.

As you drag the cursor up and down, an X will appear along
the reference line wherever an edge (binary transition) is
detected.

Your objective is to produce a stable X at the reference edge,
which is the edge that the reference line must “see”

in your application. Other X’s may also appear along the
reference line; however, you can configure the system to
recognize only the X at the reference edge.

Try various positions of the two cursors to produce the most
stable X at the desired edge reference.

Trial and observation is the correct procedure for setting the
binary threshold.

If white or black “noise” in the image prevents you from
getting a single, stable X at the desired reference edge, try
using white or black filtering.

In the Filter menu, the filled-in square (O) shows the
currently selected filter level. This determines the number of
consecutive black or white “noise” pixels that will be
removed (filtered) before the reference line looks for the
reference edge. Black or White determines which color of
pixel should be considered “noise.”

The filter, in effect, masks out the “noise” pixels so that they
don’t create false edges.

For example, if the filter menu is set to White and 3 Pixels,
and the reference line encounters three (or fewer)
consecutive white pixelsin a stream of black pixels, these
white pixels are removed (filtered out), and no edge is
detected.

If, on the other hand, the reference line encounters four (or
more) consecutive white pixels, an edge is detected (actually,
two edges will be detected - a leading edge and a trailing
edge - if the reference line crosses through the string of
white pixels).

Your objective is to set the filter to a level that removes
enough visual "noise” from the binary image to prevent
the reference line from detecting false edges.

This menu box “toggles” between White and Black when you
pick it repeatedly. Select White to filter out small white
noise, or select Black to filter out small black noise.
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Selecting Define Ref.Line

Popup Menus and
Parameters (continued)

Your Action

Pick the appropriate filter
value from the Filter menu.

Pick the Define Edges menu
box in the Define Ref.Line

popup menu.

Reference Edge

Reference Line

Using Define Edges Function: Binary Mode (continued)

Comments

If your application does not need filtering, pick 0 Pixels.
Otherwise, try various values of filtering to get the cleanest
binary image and a single, stable X at the reference edge.

Asis the case in setting the binary threshold, trial and
observation is appropriate here. You may want to try several
filter settings to see which one is best for your particular
application.

Using Define Edges Function: Gray Scale Mode

Use the following steps for setting the threshold/scale if you
selected the Gray Scale mode.

If you have selected the Gray Scale mode, when you pick the
Define Edges menu box, the slide bar appears on the
monitor screen, as follows:

.,

Pick & Place

oee
Active Ref: X-Axis
Mode: Gray Scale
Type: X Only see

Define Features TY)

Output/Reference eee®

X.Ref=0
Y.Ref=n/a

Learn:

Ref.Line 1: Enabled

Previous Next

Left
Cursor

Define Ref. Line
«— Popup Menu

Slide
Bar

Right/

<«—— Ref. Line
el o Cursor

Popup Menu

v \mv—pnw\of—OIV\mmI—i A

Env. Camera A

: | Ref. Win Gage |Window | Misc | Exit
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Your Action

Look at the cursors on each
side of the slide bar.

Pick the left cursor.

Drag the left cursor to its
bottommost position.

Pick and drag the right cursor
to its bottommost position.

Pick the right cursor again
and drag it upward.

Using Define Edges Function: Gray Scale Mode (continued)

Comments

Also on the monitor screen, a small “X” will appear along the
reference line wherever it “sees” an edge. As shown above,
the reference line sees four edges on the circular workpiece.

If no X’s appear, or if too many X'’s appear, you will need to
adjust the threshold/scale cursors.

The cursors on each side of the slide bar are the principal
means by which you will define the gray scale image in
which the “edges” (that is, the transitions) occur along the
reference line.

The left cursor represents the current setting of the “gradient
threshold.” This setting determines the minimum change in
brightness value that must occur, within the number of pixels
indicated by the scale factor, before the CVIM system can
“detect” an edge.

When the left cursor is at its lowest position, it selects a
gradient threshold value 0of 0.00. This indicates that any
change in brightness value will cause the system to detect an
edge. When the cursor is at its highest position, it selects a
gradient threshold value of 63.00. This indicates that the
system will detect an edge only when the change in
brightness value is 63.

The right cursor represents the current setting of the “scale
factor.” This setting determines the number of consecutive
pixels that the CVIM system examines to determine whether
or not an edge (transition) exists. Note that the larger values
of scale factor increase processing time.

When the right cursor is at its lowest position, it selects the
smallest scale factor (2); and when the cursor is at its highest
position, it selects the largest scale factor (41).

Aim the light pen at the cursor. When you see a red box
around the cursor, pick the cursor. This causes the cursor to
turn yellow, indicating that you can now “drag” the cursor
up and down.

This initializes the left cursor to the “0.00” gradient
threshold.

This initializes the right cursor to the “2” scale factor.
At this point, many X’s (“edges”) may appear along the
reference line.

Drag the cursor upward until the X’s at the desired edges
are in good, stable locations. Many edges may still be present
along the reference line.
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Selecting Define Ref.Line
Popup Menus and
Parameters (continued)

Your Action

Pick the left cursor again
and drag it upward.

Alternately pick and drag
each cursor until a stable X
appears at the reference edge.

Selecting Define Features
Popup Menu and Parameters

Your Action

Pick the Define Features
menu box in the Ref. Line
popup menu.

Using Define Edges Function: Gray Scale Mode (continued)

Comments

Drag the cursor upward until you remove as many of the
unwanted X’s as possible without losing the X at the
reference edge of your workpiece.

Your objective is to produce a stable X at the reference edge,
which is the edge that the reference line must “see” in your
application. Other X’s may persist along the reference line -
you may not be able to get rid of all extraneous X’s. You can,
however, configure the system to recognize only the X at the
reference edge.

Try various positions of the two cursors to produce the most
stable X at the desired edge reference.

Trial and observation is the correct procedure for setting the
gray scale threshold.

Select the Define Features popup menu, then select the
parameters in that menu. Basically, these parameters
specify the edge (or midpoint) that the X and/or Y axis of the
reference line will search for and the direction of search.

Comments

When you pick the Define Features menu box, the Define
Features popup menu appears above the Ref. Line popup
menu, as follows:

Offset: 1.0

Dir: Head to Tail

Define Features

S.Mode: All Edges eeoe

Popup Menu

Active Feature: A

Define Ref.Line (T

Output/Reference eee

<«— Ref. Line

Learn: X.Ref=0
Y.Ref=n/a Popup Menu
Ref.Line 1: Enabled
Previous Next
Env. |CameraA : Ref. Win | Gage | Window [Misc | Exit
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Selecting Define Features
Popup Menus and
Parameters (continued)

Your Action

Look at the Active Feature
menu box in the Define
Features popup menu.

Pick the Active Feature
menu box, if appropriate.

Your Action

Look at the Dir menu box
in the Define Features
popup menu.

Notice also the letter A, B, or C on the reference line(s).

A will appear somewhere on the X-axis line, B will appear
somewhere on the Y-axis line, and C will appear somewhere
on the “X-X” or “Y-Y” axis.

NOTE: Reference lines have only one feature.

The letters A, B, and C indicate the current location of the
reference edge on the corresponding axis. The following steps
provide the means for selecting the reference edge location(s)
on each axis that are appropriate for your application.

Selecting Active Feature

If you selected X Only or Y Only as the reference line type,
skip this function. If, however, you selected X Then Y, Y Then
X, X-XThen Y, or Y-Y Then X, continue with the next steps
and select the axis that is to be configured at this time.

Comments

The Active Feature menu box indicates the “feature”
(thatis, A, B, or C) that is currently “active” for
configuration purposes. Thus, A means the X-axis line is
active, B means the Y-axis line is active, and C means the
X-Xor Y-Y axisis active.

When you pick the Active Feature box, the “active feature”
will change to the next letter. Thus, A will change to B, and
B will change to C (or A).

Pick A to select the reference edge on the X axis, or B to
select the reference edge on the Y axis, or C to select the
reference edge on the X-X or Y-Y axis.

Selecting Search Direction

Select the direction in which the specified axis will search for
the specified reference edge or midpoint.

Comments

The Dir menu box shows the currently selected direction
that the reference line will use to search for edges. The
direction can be either Head to Tail or Tail to Head.



Chapter 6 Reference Tools: Lines and Windows

6-27

Selecting Define Features
Popup Menus and
Parameters (continued)

Your Action

Pick the Dir menu box,
if appropriate.

Selecting Search Direction (continued)

Comments

When you pick the Dir menu box, the search direction
toggles to the opposite direction. Thus, Head to Tail will
change to Tail to Head, or vice versa.

NOTE: The best search direction is the one in which the
reference line is the least likely to encounter a false
reference edge, as follows:

If this is the reference edge . . .

Workpiece |

...the search direction should be Head-to-Tail

Your Action

Look at the S. Mode
menu box in the Define
Features popup menu.

Select the appropriate search direction for the reference line.

Selecting S. Mode Popup Menu

Select the S. Mode popup menu, then select one of four modes
by which the reference line will search for an edge:

1. Search for all edges along the length of the reference line.

2. Search only for the edges of the largest white object along
the reference line. (This is not available with the gray scale
gaging mode.)

3. Search only for the edges of the largest black object along
the reference line.(This is not available with the gray scale
gaging mode.)

4. Search only for the edges of the largest object along the
reference line.

Comments

The S. Mode menu box shows the currently selected mode
for searching for edges along the reference line.
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Selecting Define Features
Popup Menus and
Parameters (continued)

Your Action
Pick theS. Mode menu box.

Selecting S. Mode Popup Menu (continued)

Comments

When you pick the S. Mode menu box, the Search Mode
popup menu appears on the right side of the screen, as
follows:

Offset: 1.0
Dir: Head to Tail _| . Define Features
o Popup Menu
Active Feature: A
i Search Mode
Define Ref.Line see Popup Menu
Output/Reference oo
Learn: X.Ref=0 Ref. Line : &
<+— el :
Y.Ref=n/a Popup Menu [0 Max W.Obj
Ref.line 1: Enabled [] Max B.Obj
Previous Next [0 Max Object
Env. |CameraA | ” Gage | Window [ Misc | Exit

Note that the All Edges box in the Search Mode popup menu
has a shaded square (O). This indicates that All Edges is the
currently selected edge search mode.

These are the four edge-search modes in the Search Mode
popup menu:

1. All Edges: This search mode causes the reference line to
search for all edges, all midpoints between edges, and the
starting end of the reference line.

2. and 3. Max W. Object: or Max B. Object: These search
modes cause the reference line to search for one edge and the
midpoint of the largest white (or black) object along a
refe(zirence line. These modes are valid only with the binary
mode.

4. Max Object: This search mode causes the reference line to
search for one edge and the midpoint of the largest object
between two consecutive edges along the reference line.
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Selecting Define Features
Popup Menus and
Parameters (continued)

Selecting S. Mode Popup Menu (continued)

The examples in the following figures show the effects of
different combinations of search mode, binary or gray scale
mode, and search direction.

In Example #1, the active feature searches the head
(“fixed”), the point between the first and last edge (“center”),
and all edges and midpoints between adjacent edges.

Example #1
Mode: Binary

Search Direction: Head-to-Tail
Search Mode: All Edges

“Fixed"” Workpiece |

Edge

Head
*Midpoint

*The small white squares in this figure enable showing the midpoint
locations of the black objects. They are not “holes” in the workpiece.

In Example #2, as in example #1, the active feature
searches for the tail (“fixed”), the point between the first and
last edge (“center”), and all edges and midpoints between
adjacent edges.

Example #2
Mode: Gray Scale

Search Direction: Tail-to-Head
Search Mode: All Edges

Edges

cdge | “Center” Workpiece |

| Edges | Edge e

Tail

Head

Midpoint
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Selecting Define Features  Selecting S. Mode Popup Menu (continued)
Popup Menus and
Parameters (continued) In Example #3, the active feature will search only for the
edge at the head side of the largest black object and the
midpoint between the two edges of that object.

Example #3
Mode: Binary

Search Direction: Head-to-Tail
Search Mode: Max. Black Object

| Workpiece |

ail

. Max. Black Object - -

In Example #4, the active feature will search only for the
edge at the head side of the largest white object and the
midpoint between the two edges of that object.

Example #4
Mode: Binary

Search Direction: Head-to-Tail
Search Mode: Max. White Object
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Selecting Define Features  Selecting S. Mode Popup Menu (continued)
Popup Menus and
Parameters (continued) In Example #5, the active feature will search only for the
edge at the tail side of the largest object (the largest white
object in example #4) and the midpoint between the two

edges of that object.
Example #5
Mode: Gray Scale

Search Direction: Tail-to-Head
Search Mode: Max. Object

[Workpiece]

- Midpoint Max. Object

Your Action Comments

Pick the edge-search mode
that is appropriate for your

application.
Using Offset Function
Use the Offset function to accurately identify and assign to
each reference line a specific point (“fixed,” “center,” edge, or
midpoint) as the single reference “edge” for that line.
Your Action Comments

Look at the Offset menu box  The Offset menu box shows the current location of the
in the Define Features “active feature.” The location is stated as either a number
popup menu. (0.0,1.0,1.5, and so on) or a name (Fixed or Center).
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Selecting Define Features
Popup Menus and
Parameters (continued)

Your Action

Using Offset Function (continued)

Comments

An offset name refers to a specific point on the reference line
(“Fixed”) or a specific position between the outside edges of
the workpiece (*Center”).

“Fixed” refers to either the head or the tatl of a reference
line, according to the designated search direction. For the
Head-to-Tail search direction, the fixed point is at the head;
for Tail-to-Head, it is at the tail.

“Center” refers to the center point between the first edge and
the last edge on the reference line.

An offset number identifies either a specific edge or specific
midpoint between adjacent edges. The number varies
according to the designated search mode. Offset numbers for
edges are designated 0.0, 1.0, 2.0, and so on. Offset numbers
for midpoints are designated 0.5, 1.5, 2.5, and so on.

For the All Edges search mode, the first offset number is
always 1.0, and the last is x.0, where (x) is the total number
of edges on the reference line.

For the other search modes, the first number is always 0.0,
an edge, and the second number is always 0.5, a midpoint.

The example below shows Active Feature A located at offset
1.0, which is edge #1. Note that the highest offset number in
the example is 6.0, which is the last edge.

Offset Numbers:
Mode: Gray Scale
Search Direction (A): Head-to-Tail
Search Mode (A): All Edges

o Wo'rkpi'écve'

1.5
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Selecting Define Features
Popup Menus and
Parameters (continued)

Your Action

Pick the Offset menu box
as needed to position the
active feature.

Using Offset Function (continued)

Comments

When you pick the Offset menu box, the offset position
advances according to the designated search direction. In the
example above, it starts with Fixed and continues with
Center, 1.0, 1.5, 2.0, and so on.

The positions of letters A or B on the reference line
correspond to their currently selected offsets. Thus, in the
preceding figure, A corresponds to offset 1.0, which is edge

When you pick Offset once more after A (or B) reaches the
last edge or midpoint, A (or B) returns to the starting point,
which varies according to the designated search mode and
search direction.

For the All Edges search mode, the starting point is either
the head or the tail of the reference line, according to the
designated search direction, and the offset resets to “Fixed.”

For the other search modes, the starting point is the edge of
the “object,” and the offset resets to 0.0.
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Using Learn Function

Your Action
Pick the Learn menu box.

Look at the new X and Y
coordinate values in the
Learn menu box.

Selecting Output/Reference
Popup Menu and Parameters

Your Action

Pick the Output/Reference
menu box in the Ref.Line
popup menu.

Pick the Learn menu box in the Ref. Line popup menu to
command the CVIM system to “learn” the coordinate(s) of
the currently selected edge on the X axis and/or Y axis.

Comments

When you pick the Learn menu box, the reference line
“learns” the coordinates of the reference edge on the X and Y
axes and displays them in the box. Note that if you selected X
Only or Y Only as the reference line type, the inactive line
will show n/a, or “not applicable.”

The X and Y references are always stated in pixels from the
left edge of the screen image for X, and from the top edge of
the screen image for Y.

Thus, a reading of X.Ref = 114 indicates that the reference
edge on the X-axis line is 114 pixels from the left edge of the
screen image. A reading of Y.Ref = 25 indicates that the
edge on the Y-axis line is 25 pixels from the top edge of the
screen image. These pixel values reflect the image resolution
parameter that you selected in Chapter 5, Camera and
Lighting Parameters.

The new coordinate values indicate the current location of
the reference edge along the X and Y axis.

Select the Output/Reference popup menu, then select the
parameters in that menu.

Comments

When you pick the Output/Reference menu box, the Output/
Reference popup menu appears above the Ref.Line popup
menu, as follows:

Ref: Fixed eoe Output/Reference
Output: None soe Popup Menu
Define Ref.Line T

Define Features

Learn: X.Ref=0 <«—— Ref. Line

Y .Ref =n/a Popup Menu

Ref Line 1: Enabled

Previous Next

Env. Camera A

Ref. Win | Gage | Window | Misc | Exit
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Selecting Output/Reference
Popup Menu and Parameters
{continued)

Your Action

Look at the Output menu box
in the Qutput/Reference
popup menu.

Pick the Qutput menu box
in the Qutput/Reference
popup menu.

Selecting Output Line Selection Popup Menu

Select the Output Line Selection popup menu, if appropriate,
then assign an output line to carry reference line “results”
signals to your production equipment.

Comments

The Output menu box shows the currently selected output
line number assigned to this reference line.

When you pick the Output menu box, the Output Line
Selection popup menu appears, as follows:

OutputLine '
Se ection — D 1 1/Results
PopupMenu [ 2 1/Results
O 3 1/Results
4 1/Results
Output/Reference O
Popup Menu 1 5 2/Results
[ 6 2/Results
Ref: Fixed oo0 0 7 NotUsed
[0 8 NotUsed
0 9 NotUsed
Define Ref.Line T
[J 10 NotUsed
Define Features ®
[0 11 NotUsed
et f _ : ] 12 Not Used
Learn: X.Ref=0 R :
ef. Line
- 13 Not Used
Y.Ref=n/a Popup Menu O
Ref.Line 1: Enabled (O 14 Not Used
Previous Next
Env. |Camera A Ref. Win | Gage | Window | Misc | Exit

Pick the appropriate output
line from the menu.

Note that the No Output box in the Output Line Selection
menu has a shaded square (0). This indicates that no output
line is currently assigned to this reference line. Also note
that you can pick only those output lines with a “Results”
function shown in light type. All others are shown in black
type, which indicates that you cannot pick them.

If appropriate, pick one of the available output lines from
the Output Line Selection menu.
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Selecting Output/Reference  Selecting Reference Popup Menu
Popup Menu and Parameters
(continued)  Select the Reference popup menu, if appropriate, then assign
a reference tool to provide shift compensation to this
reference line.

You can configure one reference line to receive shift
compensation from another reference line (but not a
reference window), with the following restrictions:

® Reference line #1 cannot receive shift compensation from
any reference tool.

® Reference line #2 can receive shift compensation only from
reference line #1.

® Reference line #3 can receive shift compensation from
either reference line #1 or reference line #2.

Use the following stefps to select a reference line for the
currently selected reference line.

Your Action Comments

Look at the Ref menu box  The Ref menu box shows the currently selected reference
in the Output/Reference  line number assigned to this reference line.
popup menu.

Pick the Ref menu box When you pick the Ref menu box, the Reference popup
in the Output/Reference  menu appears, as follows:
popup menu.

Output/Reference
Popup Menu
[ Ref.Line 1
[ Ref.Line 2
- Reference
Output: None see | |[J Refline3 Popup Menu
[J Ref.Win 1
Define Ref.Line see :
[0 Ref.Win2
{1 Ref.Win3
Learn: X.Ref=0 .
Y.Ref=n/a «—Ref.Line
Popup Menu
Ref.Line 1: Enabled
Previous Next
Env. }Camera A Gage | Window | Misc | Exit
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Selecting Output/Reference
Popup Menu and Parameters
(continued)

Your Action

Pick the appropriate reference
line from the menu.

Selecting Reference Popup Menu (continued)

Comments

Note that the Fixed box in the Reference menu has a shaded
square (O). This indicates that a reference tool is not
currently assigned to this reference line. Also note that only
the available reference tools are in light type. All others are
shown in black type, which indicates that you cannot pick
them.

If appropriate, pick one of the available reference lines from
the Reference menu.
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Reference Windows

Using Reference Windows

This section provides you with the details of using and
configuring reference windows.

Under the Using Reference Windows heading, you will see
simple example applications in which the CVIM system uses
reference windows to provide shift compensation and
rotation for a linear gage. The system then uses that gage to
measure the diameter of a hole in a metal plate.

Under the Configuring Reference Windows heading, you will
find out how to use the “user interface” - the light pen and
the popup menus on the CVIM video monitor - to configure a
reference window.

The following pages describe how the CVIM system can use
reference windows to detect and measure workpiece shift
and/or rotation, and offset inspection tools by the amount of
that shift and/or rotation. Asis true of reference lines, the
advantage of using reference windows is that workpieces
need not be rigidly fixtured for the CVIM system to inspect
them.

NOTE: Before using reference windows, be sure that you
have configured the image resolution, light reference
threshold, and trigger source, and have adjusted the camera
focus and aperture.

Each of the six numbered reference windows (three per tool
set) consists of three “active features.” And each active
feature consists of a search window and a feature window.

A search window defines the specific area of the image in
which you want the CVIM system to search for feature that
you specify.

A search window can be large enough to include almost all of
the image area; however, as a practical matter, you are
unlikely to need a search window of that size. As a rule, the
search window should be only as large as it needs to be to
cover the amount of workpiece shift and/or rotation that is
acceptable for your application - since the larger the window
size, the longer the processing time.

A feature window defines the specific part of the image that
you want the CVIM system to search for within the search
window.

The feature window size can be as small as 16-by-16 pixels,
and as large as 64-by-64 pixels.

By using a single active feature, the CVIM system can
compensate for workpiece shift along the horizontal and
vertical axes. By using two or three active features, the
system can compensate for workpiece shift and for rotation of
up to £15°.
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Using Reference Windows
(continued)

Shift-only Example

The following example uses a single “active feature” - that
is, one search window and one feature window - to provide
shift compensation only. Here are the assumptions for the
example:

@ The “workpiece” is a flat, stamped-out metal plate with a
hole in the middle.

® The plate is frontlighted.

@ The “feature” that the feature window will search for is a
cross-shaped mark on the plate.

® The reference window will provide shift compensation to a
linear gage.

® The linear gage will measure the diameter of the hole in
the plate.

® The position of each plate in a series of inspections will
vary somewhat horizontally and vertically, but will not
rotate.

The practical objective in this example is for the CVIM
system to inspect each plate for a hole of the proper
diameter, and to reject all plates with either no hole, or
one that is too small or too large.

The functions of the reference window in this example are
these:

® Find the cross-shaped “feature” within the search window.

® Check whether the plate is shifted from the “original” or
“taught” position.

® If a plate is shifted, shift the linear gage by the same
amount and in the same direction.

Figure 6.5 shows how an image of the metal plate might
appear on the video monitor.

Figure 6.5 also shows how the reference window is
configured for this example. Both the search window and the
feature window are centered over the feature. The reason is
that the feature could be anywhere within the search window
during a series of plate inspections.

Also, you would have set the feature window to a size just
large enough to include the feature.

As the CVIM system inspects a series of plates, the feature
window will find the feature on each plate as long as the
feature appears somewhere within the search window.

If a particular plate is shifted, but the feature lies within the
search window, the feature window will find the feature.

If the feature lies outside the search window, an inspection
failure will occur, since the feature window will not be able to
find the feature.
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Using Reference Windows  Shift-only Example (continued)
{continued)

Figure 6.5 Single "Active Feature” Positioned Over
Feature on Plate

Feature “Feature”
Window on Plate

earch Window

| Workpiece}

To summarize the main factors in the shift-only inspection
example:

® One “active feature” - thatis, one search window and one
feature window - detects shift along the X and Y axes, and
provides shift compensation (but not rotation) to a linear
gage.

® The “feature” on the plate will always appear somewhere
within the search window.

® The plate (and “feature”) will not rotate.

® One linear gage will be used to measure the diameter of the
hole in the plate.
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Using Reference Windows
(continued)

Shift-only Example (continued)

Figure 6.6 shows how the linear gage might appear when
positioned horizontally across the hole; however, the gage

could be positioned vertically, or at some angle, across the
hole.

Figure 6.6 Linear Gage Positioned Over Hole in Plate

Linear Gage
(Measures Distance
Between Two Edges)

| Workpiece

Whatever the gage’s position across the hole, its length need
only be sufficient to measure the maximum acceptable
diameter. At that length, the gage could of course also detect
the minimum acceptable diameter.

At the start of each inspection cycle, the feature window
begins searching for the “feature” on the plate. It begins its
search at the upper-left corner of the search window and
proceeds left-to-right, top-to-bottom, toward the lower right
corner, until it finds the feature.
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Using Reference Windows
(continued)

Shift-only Example (continued)

Figure 6.7 compares the position of the “original” plate (the
one used during configuration) to the position of a shifted
plate (one that could appear during an inspection). Note that
the plate, in this case, is shifted up and to the left.

Figure 6.7 Shifted Plate Compared to Original Plate

Feature Window
(New Position) —

Feature Position
on Shifted Plate

Gage Positi
on Shifted

Search Window
(Same Position)

Feature Position
~on “Original” Plate

Linear Gage
Position on
“Original” Plate

|
' Plate Position
Shifted Plate 1 |
Position —m it rmaom e B - a

| N”VOriginaI" I

Note also that the “feature” on the shifted plate is still
within the boundaries of the search window. Thus, the
feature window was able to “find” the feature and supply
shift compensation to the linear gage, as shown.

When the feature window finds the shifted plate’s feature,
the CVIM system compares its position with the “original”
feature position. The difference between the two feature
positions determines the amount of horizontal and vertical
shift compensation applied to the linear gage. After the gage
is shifted to its new position, it measures the hole diameter.
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Using Reference Windows

(continued)

Shift-only Example (continued)

Look again at Figure 6.7. Notice that without shift
compensation the linear gage would be below the shifted
hole, missing it completely. The result, in that case, would be
an inspection failure.

Rotation and Shift Example

Figure 6.8 compares the position of the “original” plate (the
one used during configuration) to the position of a rotated
and shifted plate (one that could appear during a CVIM
inspection). Note that the rotated plate, in this case, is
rotated counter-clockwise and is shifted up and to the left.

Two “active features” are required to detect plate rotation.

One feature on the plate in Figure 6.8 is the cross or “plus”
figure (+) in the upper-left corner; the other feature is the
lower-right corner of the plate itself. Both features are
unique on the plate.

Figure 6.8 Rotated and Shifted Plate Compared to “Original”

Unrotated Plate

“QOriginal” =

. —.—+= Plate Position \ Rotated and
\ Shifted Plate
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Using Reference Windows
(continued)

Rotation and Shift Example (continued)

Figure 6.9 shows how the two “active features” in this
example are configured to detect shift and rotation.

® Each feature window is centered over the workpiece feature
and is sized to include only the workpiece feature.

® Each search window is centered over the feature window
and is sized to include the maximum acceptable plate shift
and rotation.

Figure 6.9 Two “Active Features” Positioned Over Features on Plate

|
First Feature First

Window Feature

First Search
Window

Second Search
Window

Second Feature
Window

Workpiece

/

ve
Second
Feature
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Using Reference Windows  Rotation and Shift Example (continued)
{continued)
Figure 6.10 shows how the CVIM system uses the two active
features to establish a basic reference angle for rotation
compensation.

As the figure shows, the reference angle is the angle between
the X-axis datum line and a datum line joining the centers of
the features on the “original” unrotated plate.

NOTE: The two datum lines do not appear on the monitor
screen. They are shown in the figure only for illustration.

Figure 6.10 Datum Lines and Reference Angle for Rotation Compensation

. X Axis
Reference Line

Angle

U R PR N S

Datum Line
Between
“Original”

Features
L
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Using Reference Windows
{continued)

Rotation and Shift Example (continued)

Figure 6.11 adds a rotated (and shifted) plate to Figure 6.10.
This shows the relationship between the various datum lines

and reference angles.

During an inspection cycle, the CVIM system compares the
reference angle with the rotation reference angle (the angle
between the X axis and the datum line for the rotated plate).

If these two angles differ, the system calculates the rotation
compensation angle, which is the difference between the two
angles in degrees, then rotates the associated inspection
tool(s) according to the rotation compensation angle.

Figure 6.11 Basis for Determining Rotation Compensation

Shifted/Rotated
Shifted Plate Position
First_Feature
Window — “Qriginal”
Plate Position
[ — —‘ — —‘*
] I
''''' -1 Rotation !
i Reference ! !
! Angle \/ 'I
I II ll
. ; ;
I I/ I’
I /’I /Il
| /’I //’
|
| J /
i S/ /. Basic
/ 4 Reference
) S Angle
I
o I ,/
. / A /// .
! Shifted N % Rotation
Second Feature g Compensation
L.~ Window 1T T j\ Z_:,,,/"” Angle
~
Datum Line A A
Between —»% T
Original Datum Line
Features Between
Shifted/Rotated
Features
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Using Reference Windows  Rotation and Shift Example (continued)
(continued)
In Figure 6.11 the plate has rotated a few degrees counter-
clockwise; thus, any associated inspection tool would also be
rotated counter-clockwise the same number of degrees.

Figure 6.12 shows how CVIM uses the two “active features”
to establish a midpoint for shift compensation.

As the figure shows, the midpoint is the halfway pointon a
line joining the centers of the two features on the “original”
unshifted plate.

Note: The datum line does not appear on the video
monitor screen. [t is shown in the figure only for
illustration.

Figure 6.12 Datum Line and Midpoint for Shift Compensation

Datum Line
Between Features
on "Original” Plate

yd

Midpoint
Between

" Features
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Using Reference Windows  Rotation and Shift Example (continued)

(continued)

Figure 6.13 adds a shifted (and rotated) plate to Figure 6.12.

This shows the relationship between the two datum lines
and their respective midpoints.

During an inspection, the CVIM system compares the
“original” midpoint position with the shifted midpoint

position.

If these two positions differ, the system calculates the X- and

Y-coordinates of the shifted midpoint, then shifts the
associated inspection tool(s) accordingly.

Figure 6.13 Basis for Determining Shift Compensation

Midpoint Between
Shifted \Featu res

'L Rotated/Shifted
*=*= Plate Position

Datum Line
Between Features
on Shifted Plate

..... .
!

Y

\ le— “Original”

Midpoint Between
"Original” Features

Datum Line
Between Features
on “Original” Plate

Plate Position
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Selecting Workpiece
Features

A reference window performs its function in a series of steps,
as follows:

o It finds a specific physical feature on a workpiece.

® [t determines the location (X- and Y-axis coordinates) of
that feature.

o It calculates the difference, if any, between that feature’s
location and the location of the same feature on the
“original” workpiece.

® [t supplies any resulting shift and/or rotation
compensation to all tools associated with the reference
window.

Before you configure a reference window, you must select the
specific physical feature(s) on the workpiece that you want
the reference window to locate during an inspection cycle.

Here are some points to consider when you make that
selection:

¢ Minimize feature ambiguity: The workpiece feature
should be as unique as possible within the search window in
order to reduce the probability of the feature window finding
the wrong feature. As shown in the preceding figures,
corners on a workpiece are often useable as features.

® Maximize feature contrast and crispness: The
workpiece feature should have as much color contrast as
possible between itself and its immediate background.
Similarly, the feature should be crisp, not fuzzy, relative to
its background.

® Maximize feature solidity: The workpiece feature should
be as solid and connected as possible, with distinct
characteristics. It should not be a disconnected collection of
small pieces having an overall indistinct characteristic.

® Minimize feature rotation sensitivity: The workpiece
feature should be as insensitive as possible to rotation in
order to reduce the probability of the feature window not
recognizing the rotated feature.

For example, a perfect circle should be fairly insensitive to
rotation, whereas a more complex figure, such as upper-case
“W,” might be more easily missed if it is rotated.

¢ Minimize feature window size: The CVIM system
regards everything inside the feature window as the
“feature.” Thus, you should make the feature window only as
large as it must be to include the workpiece feature you've
selected and as little else as possible on or around the
workpiece. Minimizing the feature window’s size reduces
processing time.

The remaining pages of this chapter contain the procedures
that you will use to configure a reference window.
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Configuring Reference
Windows

To configure the reference windows, you will pick the Ref.
Win menu box in the Main Configuration menu, then select
the parameters and perform the functions in the Ref. Win
popup menu.

These are the main function and configuration categories in
the Ref. Win popup menu:

® Reference window features: Selects and configures the
search/feature window pairs (called “features”), sets the
position and size of the search and feature windows, and sets
the acceptance criteria for recognizing the searched-for
feature(s) on the workpiece.

@ Qutput lines and reference tool: Selects the output line
for reporting inspection “results,” and selects the reference
tool from which to receive shift compensation.

® Coordinates and angles: This function “learns” the X-
and Y-axis coordinates of the center of a single feature
window or the center point between the centers of multiple
feature windows.

The center point serves as a reference for measuring the
angle between the positive X axis on the screen image and
one of the feature windows.

® Reference window number: This function selects the
reference window number (1, 2, or 3) to be configured.

® Reference window enable/disable: This function
enables or disables the currently selected reference window.

Configuring a reference window involves these basic steps:
® Selecting the reference window number (1 to 3).
® Enabling the selected reference window.

® Selecting the feature(s) that you want the reference
window(s) to find in the camera image.

® Positioning and sizing the reference window(s) over the
workpiece image.

® Selecting the specific parameters for finding the feature(s).
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Selecting Ref.Win Popup
Menu

Your Action

Pick Ref.Win in the Main
Configuration menu.

Your first step is to select the Ref.Win popup menu.

Comments

When you pick the Ref.Win, the Ref. Win background color
changes from brown to black, and the Ref. Window popup
menu appears above the Main Options list:

Define Features 1YY

Output/Reference eeoe

Learn:
X=0

Ref. Window

=r/a Popup Menu

Y=0

Ref.Win 1:

Enabled

Previous

Next

Env. Camera A

Ref. Line |

Window

Misc | Exit

Selecting and Enabling
Reference Window

Your Action

Look at the Ref.Win menu box
in the Ref.Window
popup meniu.

Select the reference window
number.

Look at the Ref.Win
menu box again.

Pick the Ref.Win
menu box.

The Ref. Win popup menu shows the five configuration
categories described earlier.

In addition to the popup menu, if the currently selected
reference window is enabled, as shown above, the three
feature windows will also appear on the screen.

Select the reference window number and enable the
reference window.

Comments

The Ref.Win box indicates the currently selected reference
window number (1, 2, or 3). It also indicates whether that
reference window is Enabled or Disabled.

To change the reference window number, pick the Next (or
Previous) menu box repeatedly until the correct number
appears.

The Next and Previous functions work like this: When you
pick the Next box, the next higher reference window number
appears: 1,2,3,...1,2,3, and so on. When you pick the
Previous box, the next lower reference window number
appears:3,2,1,...3,2,1, and soon.

If Disabled appears, perform the next step.

To enable the reference window, pick the Ref.Win menu box.
The status should now indicate Enabled.
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Selecting Define Features
Popup Menu and Parameters

Your Action

Pick the Define Features
menu box in the Ref.
Window popup menu.

Select the Define Features popup menu, then select the
parameters and functions in that menu. Basically, these
parameters and functions specify the feature to searched for
and the area to be searched, and the degree to which the
“found” feature matches the “original” feature.

Comments

When you pick the Define Features menu box, the Define
Features popup menu appears above the Ref. Window popup
menu. Initially, it appears as follows:

Save Feature

P&P Feature Win. oo

Feature Disp: Off

Define Features

Find Feature: -1 < Popup Menu

Set Score: 0 eee

Active Feature: 1

Output/Reference eee

Learn: O=n/a
X=0 Y=20

Ref. Window
Popup Menu

Ref.Win1: Enabled

Previous Next

Env. |CameraA |Ref.Line

Gage | Window [ Misc | Exit

Your Action

Look at the Active Feature
menu box in the Define
Features popup menu.

Pick the Active Feature
menu box, if appropriate.

Selecting Active Feature

Each reference window has available three “active features,”
or window pairs, each of which consists of a feature window

and a search window. These active features are numbered 1,
2,and 3.

Generally, only one feature is needed to provide shift
compensation. If rotation compensation is necessary, two or
three features are needed.

Use the next steps to select any one of the three features.
Comments

The Active Feature menu box indicates the “feature” (that
is, 1, 2, or 3) that is currently “active” for configuration
purposes.

When you pick the Active Feature menu box, the “active
feature” will advance to the next higher number.

Select whichever feature number you want to configure at
this time.



Chapter 6 Reference Tools: Lines and Windows

6-53

Selecting Define Features
Popup Menu and Parameters
(continued)

Your Action

Pick the P&P Feature Win.
menu box in the Define
Features popup menu.

Aim the light pen at the
center handle.

Using P&P Feature Win. Function

Select the P&P Feature Win. menu box, then position the
feature window over the physical feature on the workpiece
and set the window to the appropriate size. (“P&P” means
“pick and place.”)

NOTE: The feature window has a minimum size of 16 pixels
by 16 pixels, and a maximum size of 64 by 64 pixels.

The following procedure shows you how to use the light pen
to adjust the position and dimensions of a feature window.

Comments

When you pick the P&P Feature Win. menu box, a small
square ([]) will appear in the center of the currently selected
feature window and in the center of each side of that window,
as follows:

= _AI//;Handles

e

g O O

=)
These squares are the “handles” that the light pen uses to

manipulate the window on the monitor screen.

Aim the light pen at the center handle until the light pen
“sees” the handle. You may have to move the light pen
around slightly.

When the light pen sees the handle, a larger “highlight”
square will surround the handle, as follows:

1
-

“Highlight”

L—" Square
/

al

—1
-

Hold the pen steady in this position - the appearance of
the “highlight” square means that the light pen is now
properly aimed.
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Selecting Define Features
Functions and Parameters
(continued)

Your Action

Pick the handle.

Using P&P Feature Win. Function (continued)

Comments

A small “X” will appear in the center of the window, along
with a “spotlight,” which facilitates “dragging” the window.

< Feature
X Window
A
“Spotlight” Workpiece
Feature

Workpiece

You can now “drag” the window across the monitor
screen.When you move the pen, the entire window follows.
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Selecting Define Features  Using P&P Feature Win. Function (continued)
Functions and Parameters
{continued)

Your Action Comments

Drag the feature window over
the “+” workpiece feature.

Feature Window

X" “{Original position)
................................. Feature Window
: (New position)
Workpiece
Feature

NOTE: Keep the tip of the pen within about one-half
inch of the monitor screen.

When you have the window in position over the workpiece
feature, press the pen against the monitor screen to “lock”
the window at that position.

Aimthelight penatthe Continue when the highlight square appears.
rightmost handle.

—
=

1
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Selecting Define Features
Functions and Parameters
(continued)

Your Action
Pick the handle.

Drag the right side of the
window as shown.

Lock the window’s right side
in position.

Aim the light pen at the
bottom handle.

Pick the handle.

Using P&P Feature Win. Function (continued)

Comments

Note that the left side remains anchored.

Right Side Right Side
(New position) (Original position)

Workpiece
Feature

Workpiece

Continue when the highlight square appears.

—
)

[
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Selecting Define Features  Using P&P Feature Win. Function (continued)
Functions and Parameters

(continued)

Your Action Comments

Drag the bottom sideup  Note that the top side remains anchored.
as shown.

VBottom Side
(New position)

4— Bottom Side
- (Original position)

[workpiece |

Lock the window’s bottom  The feature window is now properly positioned over the
— side in position. workpiece feature.

If necessary, use the vernier ~ You can change the window’s size or position more precisely
arrows to “fine-tune” the by using the vernier arrows. The vernier arrows enable you
position or size of the window.  to make these changes in small increments.

You can access the vernier arrows while either picking a
window handle or placing the window or window side.

Press and hold the light pen tip Hold the light pen tip in for about one second. The vernier
against the window handle, arrows will then appear in the lower-right corner of the
window, or window side. monitor screen:

VERNIER ARROWS

This: or this: or this:

Move left or Move window Move top or
— right side up, down, left bottom side
left or right orright up or down
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Selecting Define Features
Functions and Parameters
(continued)

Your Action

Pick an arrow once to move
the window or window side one
pixel in the arrow’s direction.

Pick and hold an arrow to
change the window size or
position continuously.

Pick the “return” symbol to
release the vernier arrows.

Pick the Save Feature
menu box.

Using P&P Feature Win. Function (continued)

Comments

The up, down, right, or left arrow, will move the entire
window or window side one pixel in the direction indicated
by the arrow.

When you pick and hold an arrow, the window’s size or
position will change slowly for the first five or six
increments. It will then change at a more rapid rate.

When the window or side is properly positioned, pick the
“return” symbol (<) to release the vernier arrows and
return to the standard pick-and-place mode.

This saves the contents (the workpiece feature) of the
feature window.

When you pick the Save Feature menu box, the search
window will appear centered around the feature window, as
follows:

<+— Search
Window

Feature
Window ™

Workpiece_|
Feature
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Selecting Define Features

Functions and Parameters

(continued)

Your Action

Your Action

Look at the Feature Disp
menu box.

Pick the Feature Disp
menu box, if appropriate.

Using P&P Feature Win. Function (continued)

Comments

In addition, the following changes will occur in the Define
Features popup menu:

® The term Save Feature will change to Delete Feature.

® The P&P Feature Win. menu box will change to P&P Search
Win.

@ The three menu hoxes, Feature Disp, Find Feature, and Set
Score are enabled; that is, the type changes from black to
light, indicating that you can now pick these boxes.

At this point, the system is enabled for configuring the
search window and for setting the feature-matching
tolerence level (called “score”).

Using Feature Disp Function

The Feature Disp function enables you to display the
contents of the feature window on the monitor screen.

Comments

The Feature Disp menu box indicates the status of the
Feature Disp function, which will be either on or off.

If the Feature Disp function is on and you want it off, or vice
versa, pick the menu box. If you set the status to on, the
feature window and its contents will appear at the right edge
of the monitor screen.

Using P&P Search Win. Function

Pick the P&P Search Win. menu box, then position the search
window around the feature window and set the search
window to the appropriate size.

NOTE: The search window can be adjusted to include
almost the entire screen image; however, it is unlikely that
your application will require that size. If so, the processing
time would be increased.

The procedure for adjusting the size and position of a search
window are the same as for the feature window.
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Selecting Define Features
Functions and Parameters
(continued)

Your Action

Look at the search window.

If necessary, adjust the size
and position of the
search window.

Using P&P Search Win. Function (continued)

Comments

As noted earlier, the search window centered itself around
the feature window when you saved the feature window.

The search window should be just large enough to permit the
feature window to find the feature with the maximum
allowable shift and/or rotation appropriate for your
application.

Use the same “pick and place” procedure that you used to
set the feature window’s position and size.

Understanding Set Score Function

During an inspection cycle, the feature window searches
within the search window for a workpiece feature that
matches the stored workpiece feature - the one that you
“saved” in the CVIM system memory with the Save Feature
function.

The feature window conducts its search starting at the top-
left corner of the search window and proceeding left-to-right
and top-to-bottom. Along the way, it examines each area for
a pattern of pixels that matches most closely the pixel
pgttg,rn (that is, the workpiece feature) in the stored feature
window.

As the feature window examines each new area, it
accumulates a numerical score that indicates how much the
pixel pattern in the present area differs from the pixel
pattern in the stored feature window. The higher the
accumulated score, the greater the difference or “error.”

If the accumulated score (“error”) equals or exceeds the value
entered in the Set Score menu box, the feature window will
stop examining the present area and will move to the next
area, where it will begin examining the pixel pattern and
accumulating a new score.

If the feature window encounters an area in which the total
accumulated score is lower than the value in the Set Score
menu box, it will then examine the next area to see if that
area will yield an even lower score. If so, the feature window
will continue further; if not, it will go back to the area with
the best - that is, the lowest — score. In either case, since the
feature window has located the workpiece feature, it stops
the search.

If the feature window fails to find any area within the search
window in which the accumulated score is lower than the Set
Score value, the entire reference window will fail.
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Selecting Define Features
Functions and Parameters
{continued)

Determining Set Score Value

In order to determine the appropriate score value(s) to enter
into the Set Score menu box(es), you must perform a series of
trial inspections, using several representative workpieces.
This will provide you with a base of “score” statistics from
which you can derive the appropriate score value(s).

At this point, you should have several representative
workpieces on hand for use in the trial inspection series.

Before beginning the trial inspections, be sure to stage your
“ideal” workpiece in front of the camera and perform all of
the appropriate parameter settings and functions described
in Chapters 3, 4, and 5. Then, position the feature and search
windows over the appropriate workpiece feature for each
active feature (in each reference window) as described
earlier in this chapter.

NOTE: In choosing workpiece features, it is very desireable
to use those that are unique within a search window and
have consistent appearance from workpiece to workpiece.
This allows using low score values. Features whose
appearance varies slightly from workpiece to workpiece will
require using higher score values. Although higher score
values allow the CVIM system to locate varying features, the
cost is a slight increase in processing time and a potential
decrease in location accuracy.

Your first step in preparing for the trial inspections will be to
enter a score of 0 (zero) in the Set Score menu box. A score
value of 0 has a special effect: During each inspection cycle,
the feature window will search the entire search window for
the best match.

Next, you will arrange your workpieces so that the CVIM
system can inspect them. The inspection setup can be either
a manual one, in which you place each new workpiece in
position and press a trigger button, or an automatic one, in
which you use the actual factory equipment or simulate it.

When the inspection setup is ready, you will set the CVIM
system to the run mode (described in Chapter 10). This
enables the CVIM system to perform the inspections. During
each inspection cycle, the feature window searches the entire
search window for the best match and reports the resulting
score to the statistics tables.

During the inspection series, you should reposition (if
necessary) some of the workpieces in order to create the
maximum workpiece shift and/or rotation that you expect to
occur in your application.

Finally, when the CVIM system has performed a sufficient
number of inspections, you can end the run mode. The score
results now stored in the statistics tables will be your basis
for determining the score value(s) to enter into the Set Score
menu box(es).
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Selecting Define Features
Functions and Parameters
(continued)

Determining Set Score Value (continued)

You can determine the appropriate score value to enter into
a particular Set Score menu box by examining the Maximum
score “reading” in the associated Inspection Statistics table
(you will see this table when you pick the Set Score menu
box). To this “reading” you will add a 10% margin. For
example, if the Maximum score reading were 40, you would
add 10%, or 4, resulting in 44. This is the score value that
you would enter into the Set Score menu box.

The score value has consequences affecting the repeatability,
reliability, and location accuracy of a feature window, as
follows:

® Repeatability - This indicates how consistently the feature
window finds a feature in the search window. Repeatability
is 100% if the feature window always finds a feature
(however, it may not always find the correct feature).

Generally, the higher the score value, the higher the
probability that the feature window will find a particular
workpiece feature every time. At the same time, however, the
probability also increases that the feature window may find
a spurious “feature.” For example, very high score values,
such as 200, will enable the feature window to accept nearly
anything in the search window as the “correct” workpiece
feature.

® Reliability — This indicates how well the feature window
finds the correct workpiece feature. Reliability is 100% if the
feature window finds only the correct feature (however, it
may not always find that feature).

Generally, the lower the score value, the higher the
probability that the feature window will find only the correct
workpiece feature. At the same time, however, the
probability also increases that the feature window may not
find any feature. For example, very low score values, such as
5, may restrict the feature window to accepting only the
correct workpiece feature, but it may not necessarily find
that feature every time.

® Location accuracy — This indicates how accurately the
feature window locates the position of the workpiece feature
on the X and Y axes.

Generally, the lower the score value, the higher the location
accuracy, and vice versa. Reductions in accuracy are slight,
however, and for most tool operations they will have no
material effect.
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Selecting Define Features

Functions and Parameters

{continued)

Determining Set Score Value (continued)

As you can see from the preceding discussion, you will need

to consider certain trade-offs before setting the score value.
For example, if the workpiece feature you've selected yields a
high Maximum reading in the statistics tables, you may still
be able to use that workpiece feature so long as the search
window will never contain another object that the feature
window can mistake for the correct feature.

Alternatively, you may be able to reduce the Maximum score
reading by positioning the feature window differently over
the workpiece feature, or by using a workpiece feature with a
simpler shape, such as a circle.

In all cases, you should try to find the combination of
workpiece feature and feature window size and position that
yields the lowest score possible within the constraints of your
application.

The following table summarizes the effects that the various
score values have on the repeatability, reliability, and
location accuracy factors.

Score
Value

Repeatability

Reliability

Location

Accuracy Comments

Maximum

Maximum

: This score value causes feature window to search
Maximum | entire search window and report lowest score
(thatis, best match).

1-30

Fair

High Excellent

Appearance of workpiece feature uniform on all
workpieces, even when rotated. Feature window
is least likely to find a spurious feature. Good
when search window has objects similar to
workpiece feature.

30-50

Good

Very Good

Appearance of workpiece feature varies slightly.
Feature window is more likely to find a spurious
feature if search window contains objects similar
to workpiece feature. OK if search window has no
other objects that feature window can mistake for
correct workpiece feature.

Very good

50-100

Very Good

Good Good

Appearance of workpiece feature varies
significantly. Feature window is likely to find a
spurious feature if search window contains other
objects. OK if search window has no other objects.

100 +

High

Fair Fair

Appearance of workpiece feature varies greatly.
Feature window is very likely to find a spurious
feature if search window has other objects. May
be OK if search window contains no other objects.
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Selecting Define Features  Determining Set Score Value (continued)
Functions and Parameters
(continued)  Use the following procedure to determine the appropriate
score value for an active feature.

Your Action Comments

Look at the Set Score  If the score value is not already 0 (zero), perform the next
menu box in the Define  three steps to set the score value to 0. This is necessary
Features menu. Dbefore you begin the series of trial inspections.

Pick the Set Score menu box  When you pick the Set Score menu bozx, the calculator pad
in the Define Features  and the Inspection Statistics table appear, as follows:
popup menu.

-1
324
49 <« Inspection
Delete Feature 12 Statis':ics Table
28.267
P&P Search Win. [T 1) 5.498
Feature Disp: Off
Find Feature: -1 Define Features
Popup Menu
Active Feature: 1
CalculatorPad—»{ |7 |8 |9 +1-]%
Output/Reference ® 4 1516 X1/ |=
Learn: O=n/a Ref. Window
X=0 Y=0 Popup Menu 1123 e
Ref.Win 1: Enabled ol Enter
Previous Next
Env. |Camera A |Ref.Line EGage Window | Misc | Exit

Note that the current “score” setting (55) in the Set Score
menu box appears in the calculator display. Note also that
the current statistics in the Inspection Statistics table is from
a previous operation that used “active feature” #1.

Pick the 0 (zero) digit. 'When you pick the 0 digit, it will appear in the calculator
display.

Pick the Enter key. When you pick the Enter key, the 0 will appear in the Set
Score menu box. The score value is now set to 0.

Repeat the preceeding steps
for each active feature used
in your application.
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Selecting Define Features
Functions and Parameters
(continued)

Your Action

Prepare to run a series of
“trial” inspections.

Pick the Exit menu box in the
Main Configuration menu.

Pick the Runtime Init. menu
box in the Exit menu.

Look at the Mode menu box
in the Runtime Init.menu.

Pick the Runtime Display
menu box in the Exit menu.

Pick the Stat. Page 2 menu
box in the Runtime
Display menu.

Pick the Runtime menu
box in the Exit menu.

Pick the Goto Runmode menu
box in the Runtime menu.

Look at the statistics table.

Reposition your workpiece
to cover all possible positions
in your application.

When you have enough
inspections, look at the
Max Reading scores in

the Stat. Page 2 table.

Pick the Setup menu box
to stop the runmode.

Determining Set Score Value (continued)

Comments

Refer to Chapter 10, Runtime Operations for more details
about the following steps.

When you pick the Exit menu box, the Exit popup menu
will appear.

When you pick the Runtime Init. menu box, the Runtime Init.
popup menu will appear.

If “Standard” appears, pick the menu box once to toggle it to
“Learn.” This activates the “learn” mode during the trial
inspection series and ensures the accumulation of “score”
data in the statistics tables.

When you pick the Runtime Display menu box, the Runtime
Display popup menu will appear.

The Stat. Page 2 menu box causes page two of the statistics
tables to appear on the monitor screen when you activate
the run mode. Page two displays “score” statistics for all
enabled reference windows.

When you pick the Runtime menu box, the Runtime popup
menu will appear.

When you pick the Goto Runmode menu box, the CVIM
system will begin running inspections if you selected
Auto/Internal as the trigger source. If not, the system will
await trigger inputs from whatever trigger source you
selected.

As the inspections continue, the Stat. Page 2 table will
display accumulated “score” data only for each “active
feature” within each enabled reference window. No data will
appear for any “feature” or window that is not enabled.

The purpose of doing this is to accumulate “score” data from
the worst-case positions that can occur in your application.

The Max Reading scores in the Stat. Page 2 table are the
worst-case scores for each of the “active features” in
each enabled reference window.

These scores are the basis for the initial values that you will
use in the Set Score menu box for each “active feature.”

The CVIM system will return to the configuration mode.

At this time, the final data appearing in the Stat. Page 2
table are recorded in the Inspection Statistics table for each
“active feature.” You saw an example of this table when you
picked the Set Score menu box earlier.
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Selecting Define Features
Functions and Parameters
(continued)

Your Action

Return to the Define Features
popup menu.

Look at the Active Feature
selection number.

Pick the Set Score menu box
in the Define Features
popup menu.

Using Set Score Function

Pick the Set Score menu box, then enter the adjusted
Maximum score “reading” as the score value.

Recall from an earlier discussion that the adjusted score
value is the Maximum score “reading”in the Inspection
Statistics table, plus a 10% margin.

Comments

Pick the Ref.Win menu box to get the Ref.Window popup
menu, then pick the Define Features menu box to get the
Define Features popup menu. This will restore the
configuration situation existing before you performed the
series of inspections.

Verify that the current “active feature” is one that you
want to configure at this time ( #1, #2, or #3).

When you pick the Set Score menu box, the calculator pad
and Inspection Statistics table appear, as follows:

Nominal -1

Samples 411

Maximum 17 < Inspection
Delete Feature Minimum 1 Statis':ics Table

- Mean 16.316
P&P Search Win. L L1 Std.Dev 2.690
Feature Disp: Off
_Fiﬂd‘Feathei -1 Define Features
e Popup Menu
Active Feature: 1
CalculatorPad—»| | 7 | 8 |9 + - %
Output/Reference eeoe 41516 X1l /1=
Learn: 6B=n/a Ref. Window
X=0 Y=0 Popup Menu 1123 | cr
Ref.Win 1: Enabled 0 Enter
Previous Next
Env. |Camera A [Ref.Line Window | Misc | Exit

Enter each digit of your
adjusted score value.

Note that the calculator “display” still shows the zero “score”
setting that you set previously. Note also that the Inspection
Statistics table displays a Maximum “reading” of 17. In this
case, you would add 10% (rounded) to 17, which would yield
an adjusted score value of 19.
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Selecting Define Features
Functions and Parameters
{continued)

Your Action
Pick the Enter key.

Repeat the Set Score function
for each “active feature” to be
used in your application.

Your Action

Set the Set Score value
to 0(zero).

Look at the Find Feature
menu box.

Pick the Find Feature
menu box.

Using Set Score Function (continued)

Comments

When you pick the Enter key, the new score value will
appear in the Set Score menu box.

NOTE: You should think of the score value that you just
entered as its initial value. It is thus subject to change, as
may be indicated when you run additional series of trial
inspections.

Ultimately, the best score value is the lowest one that
ensures the most efficient and reliable feature-search
operation. The trade-off for using higher scoresis a slight
increase in processing time and a potential decrease in
reliability and/or accuracy.

Using Find Feature Function

The Find Feature function causes the feature window of the
current “active feature” (1, 2, or 3) to conduct one search
operation, using the stored image, and to report the result in
the Find Feature menu box.

This function can be useful in troubleshooting your
application, especially during the development stage.

For example, you could configure the CVIM system to halt
on a reject. When a reject condition occurs, you could then
analyze the image associated with the reject, determine the
score that caused the reject, and possibly determine the
cause of the excessive score.

Comments

Setting the score to 0 enables the feature window to search
the entire search window for the best match; that is, the
lowest score value.

Initially, the score is -1. This is a “flag” indicating that
the Find Feature function has not been used since the current
“active feature” (1, 2, or 3) was selected.

When you pick the Find Feature menu box, the feature
window searches the entire search window for the workpiece
feature. As noted above, the camera does not acquire a new
image - the last stored image is used.
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Functions and Parameters
(continued)

Your Action

Using Learn Function

Using Find Feature Function (continued)

Comments

If the feature window finds the workpiece feature before
accumulating a score exceeding 200, it returns the
accumulated score value in the Find Feature menu box.

If the feature window cannot find any feature in the search
window having an accumulated score below 200, a message
appears on the monitor screen, as follows:

The feature cannot be located as currently
configured.

Select the Learn menu box to command the CVIM system
to “learn” the X-Y coordinates of the “shift reference point”
and the angle of the “rotation reference line.”

The shift reference point is always stated in pixels from the
left side of the screen image for X, and from the top of the
screen image for Y. Thus, X = 120 indicates that the shift
reference point on the X-axis is 120 pixels from the left, and
Y = 75 indicates that the shift reference point is 75 pixels
from the top.

The rotation reference line indicates the angle (6) in degrees
between itself and the positive X axis on the screen image. It
appears only when two or three feature windows are used.
The rotation reference line extends from the center point
between the feature window centers (the shift reference
point) and the center of one of the feature windows.

The following three figures show these shift reference points
and rotation reference lines where one, two, or three feature
windows are used.

When one active feature is used, the shift reference pointis
at the center of the feature window.

ONE ACTIVE FEATURE:

<+——Feature Window

——Workpiece Feature

Shift Reference
Point
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Using Learn Function
(continued)

When two active features are used, the shift reference point
is halfway between the feature window centers. The rotation
reference line extends from the shift reference point to the
center of the lowest numbered feature window.

TWO ACTIVE FEATURES:

<«— Feature Feature
Window #1  Window #2

/ \ Workpiece
Workpiece 2o . Feature #2
/

Feature #1 ‘4

Rotation Shift Reference
Reference Line Point

When three active features are used, the shift reference point
is at the center of the triangle formed by the centers of the
three feature windows. The rotation reference line extends
from the shift reference point to the center of the farthest
feature window.

In the figure below, feature window #1 is farthest from the
shift reference point.

THREE ACTIVE FEATURES:

<«— Feature Workpiece
Window #1 Feature #2
Feature
Window #2
Workpiece
Feature #1
Rotation <o .

Reference Line / .

Shift Reference

Point Workpiece

/Feature #3

<«—— Feature
Window #3
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Using Learn Function
(continued)

Your Action
Pick the Learn menu box.

Look at the new data in the
Learn menu box.

The angle is always measured from the positive X axis, as
follows:

Negative Rotation
Reference Line
(Approx. -135°)

Shift Reference
Point

‘.

______ _OO
’ Positive
X Axis

Positive Rotation
Reference Line
(Approx. + 1509)

Notice that the three o'clock position is 0°, and the nine
o’clock position is 180°. The maximum positive angle is
180.00°, and the maximum negative angle is -179.99°.

Comments

When you pick the Learn menu box, the reference window
“learns” the 0 angle and the coordinates of the shift reference
point, and it displays these figures in the menu box. Note
that if you selected only one active feature, the angle line in
the menu box will display 6 = n/a, or “not applicable.”

The new data indicate the current angle (0) between the
screen image X axis and the rotation reference line, and the
X and Y coordinates of the shift reference point.
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Select the Output/Reference popup menu, then select the
parameters in that menu.

Selecting Output/Reference
Popup Menu and Parameters

Comments

When you pick the Output/Reference menu box, the Output/
Reference popup menu appears above the Ref.Win popup
menu, as follows:

Your Action

Pick the Output/Reference
menu box in the Ref. Win
popup menu.

Ref: Fixed oo Output/Reference
Output: None o0 Popup Menu
Define Features (1)
Learn: 8=n/a Ref. Window
X=0 Y=0 " Popup Menu
RefWin 1. Enabled
Previous Next
Env. [Camera A |Ref.Line Gage | Window | Misc | Exit

Selecting Output Line Selection Popup Menu

Select the Output Line Selection popup menu, if appropriate,
then assign an output line to carry reference line “results”
signals to your production equipment.

Your Action Comments
Look at the Output menu box  The Output menu box shows the currently selected output
in the Output/Reference line assigned to this reference window.

popup menu.
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Selecting Output/Reference  Selecting Output Line Selection Popup Menu (continued)

Popup Menu and
Parameters (continued)

Your Action

Pick the Output menu box  When you pick the Output menu box, the Output Line

Comments

in the Output/Reference  Selection popup menu appears, as follows:

popup menu.

Output Line —
Se ectiOn —_—p D 1 1/Results
PopupMenu 3 2 1/Results
O 3 1/Results
[0 4 1/Results
5 2/Results
Output/Reference L
Popup Menu [0 6 2/Results
0 7 NotUsed
Ref: Fixed seo (0 8 NotUsed
[0 9 NotUsed
[] 10 NotUsed
Define Features (11]
0 11 Not Used
[0 12 Not Used
Learn: B=n/a Ref. Window
Ref.Win 1: Enabled [0 14 Not Used
Previous Next

Env. |CameraA |Ref.Line

| Gage

Window | Misc

Exit

Note that the No Output box in the Output Line Selection
menu has a shaded square (). This indicates that no output
line is currently assigned to this reference window. Also note
that you can pick only those output lines with a “Results”
function shown in light type. All others are shown in black
type, which indicates that you cannot pick them.

Pick the appropriate output  If appropriate, pick one of the available output lines from
line from the menu. the Output Line Selection menu.
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Selecting Output/Reference
Popup Menu and
Parameters (continued)

Your Action

Look at the Ref menu box in
the Output/Reference
popup menu.

Pick the Ref menu box in the
Output/Reference menu.

Selecting Reference Popup Menu

Select the Reference popup menu, if appropriate, then assign
a reference tool to provide shift compensation to this
reference window.

You can configure one reference window to receive shift
compensation from another reference line or window, with
the following restrictions:

® Reference window #1 can receive shift compensation only
from a reference line.

® Reference window #2 can receive shift compensation from
a reference line, or shift and rotation compensation from
reference window #1 only.

® Reference window #3 can receive shift compensation from
a reference line, or shift and rotation compensation from
reference window #1 or #2.

Use the following steps to select a reference line for the
currently selected reference line.

Comments

The Ref menu box shows the currently selected reference
tool assigned to this reference line.

When you pick the Ref menu box, the Reference
popup menu appears, as follows:

Output/Reference
Popup Menu [] Ref.Line 1
(1 Ref.Line 2
. < Reference
[J Refline3 Popup Menu
Output: None oo (] Ref.Win 1
[ Ref.Win 2
Define Features ooe ;
—— ] Ref.Win3
Learn: B=n/a Jef. Window
X=0 Y=0 Popup Menu
Ref.Win 1: Enabled
Previous Next
Env. }Camera A |Ref. Line Window | Misc | Exit
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Selecting Output/Reference
Popup Menu and
Parameters (continued)

Your Action

Pick the appropriate reference
tool from the menu.

Selecting Reference Popup Menu (continued)

Comments

Note that the Fixed box in the Reference menu has a shaded
square (0). This indicates that a reference tool is not
currently assigned to this reference window. Also note that
only the available reference tools are in light type. All others
are shown in black type, which indicates that you cannot
pick them.

If appropriate, pick one of the available reference tools from
the Reference menu.
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Chapter Objectives

7 Inspection Tools: Gages

The objectives of this chapter are to explain gages and show
you how they can be used, and then show you the procedures
for configuring them. The chapter begins with a series of
questions and answers about gages.

A Few Questions and
Answers About Gages

This section introduces you to gages by asking a few
questions about them that might occur to you, and
answering those questions.

Whatis a gage?

A gage is a one-dimensional image-analysis tool that
inspects only the specific part of the workpiece image that it
Crosses.

What do these gages actually look for?

Gages look for edges. An edge is a point on a gage where a
specified change occurs in the color of the pixels that make
up the image of the workpiece.

How does a gage look for edges?

A gage searches along its length for specific edgeson a
workpiece. It begins at either end of the gage and proceeds to
the other end, evaluating each pixel along the way.

How does a gage detect an edge?

It detects an edge when it sees a specified change in the color
of the pixels: from black to white, from white to black, or
from one specified shade of gray to another.

What kind of information can a gage get from edges?
By finding just one edge, a gage can calculate position
information - it can tell where an edge is on a workpiece.

By finding two or more edges, it can measure distances
between the edges. Or, it can simply count pixels between
the edges, or just count the edges themselves.

What shapes can a gage have?
A gage has one of two shapes: straight (a linear gage), or
circular (a circular gage).

What are the size, position, and angle limits of these two
gage shapes?

A linear gage can be be any length and can be positioned at
any angular orientation anywhere within the usable portion
of the monitor screen.

A circular gage can be either a complete circle or a portion of
a circle (an arc), of any radius, and can be positioned
anywhere within the usable portion of the monitor screen.

(Note that the usable portion of the monitor screen will be
reduced when the light probe status is set to “same field.”)



7-2

Chapter 7 Inspection Tools: Gages

A Few Questions and
Answers About Gages
(continued)

How many gages are there?

The CVIM system provides 32 gages for each of the two tool
sets, for a total of 64. Each gage can be either linear or
circular.

What functions can a gage perform?
A gage’s function during each CVIM inspection cycle is one
of these:

® Counting pixels, objects or edges.
® Measuring distances using a linear gage.
® Measuring distances and angles using a circular gage.

Gages

Using Linear Gages

This section provides you with the details of using and
configuring both linear and circular gages.

Under the Using Linear Gages heading, you will see simple
example applications in which the CVIM system uses a
linear gage to find the level of a liquid in a bottle.

Under the Using Circular Gages heading, you will see
example applications in which the CVIM system uses
circular gages to count and measure the teeth on a gear.

Under the Configuring Gages heading, you will find out how
to use the “user interface” — the light pen and the popup
menus on the video monitor screen—- to configure a gage.

The following pages describe how you can use linear
gages to detect and measure parts of a workpiece.

Linear gages can be set to any length within the camera’s
field of view, and can be rotated to any angle.

In the following examples of using a linear gage to find the
level of a liquid in a glass bottle, here are the assumptions:

® The “workpiece” is a clear glass bottle filled with an
opaque liquid, such as hand lotion.

® The bottle is backlighted.

e A vertically-positioned linear gage will be used to measure
the liquid level.

@ Shift compensation will not be used. (For information on
shift compensation, see Chapter 6, Reference Tools: Lines
and Windows.)

The overall objective in these examples is for the CVIM
system to inspect every bottle for a correct fill level,
and to reject all bottles that are not correctly filled.
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Using Linear Gages Example 1: Figure 7.1 shows how an image of a correctly
(continued)  filled bottle might look on the screen of your video monitor.

Figure 7.1 Linear Gage Configured to Measure Head-to-Edge

Linear Gage Se— 4
_ \ | Head of

‘X" Indicates Location Gage

of Edge That Linear

Gage Finds at Liquid Linear Gage

Surface <+— Measures this
Distance
Surface of ~
Liquid —>

Tail of
Gage

Since both the liquid and the bottle cap are opaque, they
appear black when lighted from behind. Under the same
backlighting conditions, the neck (above the liquid level) is
likely to appear as a light shade of gray.

Figure 7.1 shows also how a linear gage might appear when
it 1s positioned vertically over the bottle’s neck. In this
example, the gage needs to be just long enough to detect the
liquid surface within previously set range limits.

The function of the linear gage in this example is to find the
single edge that represents the surface of the liquid in the
bottle, then calculate the distance from its "head” to that
edge.

When the gage finds that edge, it determines whether or not
the distance to that edge (that is, the liquid level) is within
the previously set range limits. If so, the inspection “passes”;
if not, the inspection “fails.”
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Using Linear Gages
(continued)

NOTE: Using the linear gage this way requires that each
bottle be in a fixed position along the vertical axis, since the
gage cannot differentiate between vertical variations in the
bottle’s position and variations in the liquid level.

Example 2: Another way to measure the liquid level is to
configure the linear gage to find the distance between two
edges: the top of the cap (fixed), and the liquid surface
(variable). This is shown in Figure 7.2.

Figure 7.2 Linear Gage Configured to Measure Edge-to-Edge
Distance

X’ Indicates Location

‘X’ Indicates Location
of Reference Edge at
Top of Bottle Cap

Linear Gage
g \L .

of Edge That Linear 4
Gage Finds at Liquid Linear Gage
Surface <«— Measures this
Distance
Surface r
of Liquid

In this example, the gage should be long enough to measure
the liquid level from the cap and to accommodate a certain
amount of up-and-down bottle shift. Unlike Example 1, the
range limits in this example apply only to the distance
between the two edges; that is, their relative positions along
the gage, not their absolute positions.

When the gage finds the two edges, it determines whether or
not the distance between them (that is, the liquid level) is
within the previously set range limits. If so, the inspection
“passes; if not, the inspection “fails.”
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Using Linear Gages  If a particular bottle shifts down, as shown in Figure 7.3, but
(continued)  the cap and liquid surface (the two edges) still lie somewhere

along the gage, the gage will find the two edges, and the
distance between the edges will then be calculated. (The
same would be true if the bottle shifted up, so long as the cap
and liquid surface still lie somewhere along the gage.)

If, however, one of the two edges lies beyond either end of the
gage, an inspection failure will occur, since the distance
calculation cannot be made.

Figure 7.3 Linear Gage Measuring Liquid Level on Shifted Bottle

'j&———Linear Gage
. ....... ....... A .......

: Distance
‘¢———— Measured on
: Original Bottle

..................

Original Position
of Liquid Surface

Original . : Same Distance
Bottle Position : N e '_ Measured on
: : ] Shifted Bottle

Shifted Position
of Liquid Surface

Shift
Direction

v

Shifted
Bottle Position




Chapter 7 Inspection Tools: Gages

Using Circular Gages

The following pages describe how you can use circular
gages to detect and measure parts of a workpiece that are
arranged in an arc or circle.

Circular gages can be set to any radius or to any number of
degrees of arc up to 360 , so long as they remain within the
screen image.

In the following examples of using a circular gage to find the
number of teeth on a gear, here are the assumptions:

® The “workpiece” is a metal gear.
® The gear is backlighted.

® A circular gage, arranged in a full circle, will be used to
count the teeth.

® Shift compensation will not be used. (For information
about shift compensation, see Chapter 6, Reference Tools:
Lines and Windows.)

The overall objective in these examples is for the CVIM
system to inspect every gear for the correct number of
teeth, and to reject all gears that have broken or
missing teeth.

Example 1: Figure 7.4 shows how an image of a gear might
look on your video monitor. Since the gear is opaque, it will
appear black when lighted from behind.

Figure 7.4 shows also how a circular gage might appear
when it is centered over the gear. In this example, the gage
needs to be just large enough to cross all 16 teeth at a point
where it can easily detect the two edges on each tooth.

The function of the circular gage in this example is simply to
find the 32 edges that represent the 16 teeth. Note that the
gear in Figure 7.4 would fail the inspection, since one of the
teeth is missing, and material between two other teeth was
not removed.

When the gage finds the edges, the CVIM system determines
whether or not the number of edges (the number of teeth
times two) is correct. If the number is 32, the inspection
“passes”; if not, the inspection “fails.”

NOTE: The circular gage in this example requires that each
gear be in the same position during inspection. If the
workpiece shifts more than the slightest amount, the result
could be a failed inspection. (In a real application, if you
expect workpiece shift, you will probably need the shift
compensation provided by one of the reference tools. See
Chapter 6, Reference Tools: Lines and Windows.)
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Using Circular Gages
(continued)

Figure 7.4 Circular Gage Configured to Count Edges or Pixels

Broken or Each Tooth Has
Missing Tooth Two Edges and
(n) Pixels

360-Degree

Partial Circular Gage
Tooth

16-Tooth

Gear

Material Not

Removed
Between Two
Teeth

Example 2: Another way to check for all 16 teeth is to have
a circular gage count the black pixels (which come from the
teeth) along its circumference. The idea here is that if all 16
teeth are present, the circular gage will detect a specific
number of black pixels, plus or minus some small tolerance.

In this example, if a tooth is missing, the black pixel count
would be below the previously set lower range limit. If
material were present between two teeth, the black pixel
count would be above the upper range limit. In either case,
the inspection would fatl.

Note that if a tooth is missing and material is present
between two teeth, as shown in Figure 7.4, the inspection
may pass, espec1ally if the range limits are too “loose.” Thus,
using a circular gage this way should probably be limited to
a situation in which only one or the other condition is likely
to occur.
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Using Circular Gages Example 3: In this inspection example, a series of circular
(continued)  gages will measure the width of each tooth. This inspection
will detect any gears with flaws that may pass the inspection
in Example 1 or 2.

In this example, you would configure 16 circular gages, one
for each tooth. Figure 7.5 shows five of these gages.

Note that circular gage #1 would find no edges. Gages #2
and #3 would each find only one edge. Gage #4 would find
two edges, but the width would be below the lower range
limit. The teeth would fail the inspections of all of these

gages.
Only the gage #5, the one over the normal tooth, would find
two edges and a normal width. To pass inspection of this

gage, the tooth width would have to be between the upper
and lower range limits.

Figure 7.5 Circular Gages Configured to Measure Width of a Tooth

Circular Gage #1 Circular Gage #5

_Brpken or
Missing Tooth Each Tooth Has

/ Two Edges

Circular Gage #4

Partial 7

Tooth

/Circular Gage #2

v\Material Not
Removed
Between Two
Teeth

Circular Gage #3

16-Tooth
Gear
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Configuring Gages

In configuring gages you will pick the configuration
categories in the Gage popup menu, which appears when you
pick Gage from the Main Configuration menu.

These are the main function and configuration categories in
the Gage popup menu:

® Gage definition: Sets the gage position and length;
selects the gage shape, operation, and gaging mode (binary
or gray scale); and defines all edges.

® Gage features: Selects the specific edges ("features”) to be
used for each gage.

® Select range limits, output lines, reference tool:
Selects the operating range limits that determine a “pass” or
“fail” result; selects the output line for reporting inspection
results; selects a reference tool from which to receive shift
compensation.

® Learn gage measurements: This function “learns” the
distance between edges, the number of edges, the number of
pixels, or the number of objects, whichever gage operation
you have selected.

® Select gage number: This function selects the gage
number (1 to 32).

¢ Enable/disable gage: This function enables or disables
the currently selected gage.

Configuring a gage involves these basic steps:
® Selecting the gage number (1 to 32).

® Enabling the selected gage.

® Selecting the gage shape: linear, or circular.

® Selecting either a binary or gray scale image in which to
search for edges.

® Selecting the gage operation: count black pixels, count
edges, make linear measurement, and so on.

® Positioning and sizing the gage(s) over the workpiece
image, and identifying the edges.

The following pages show you how to perform all of the steps
that configure gages. To save time, you should perform these
steps in the order given.
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Selecting Gage Popup
Menu

Your Action

Pick Gage in the Main
Configuration menu.

Your first step is to select the Gage popup menu.

Comments

When you pick the Gage menu box, the Gage popup menu
appears above the Main Configuration menu, as follows:

Define Gage (11

Define Features eo0

Range/Reference e

Learn: Nominal = <+«—— Gage

0.000 Pixels Popup Menu

Gage 1: Enabled

Previous Next

Env. |{CameraA [Ref. Line |[Ref Win Gage Window | Misc | Exit

Selecting and Enabling Gage

Your Action

Look at the Gage menu box
in the Gage popup menu.

Select the gage number.

Look at the Gage menu box
again.

Pick the Gage menu box.

The Gage popup menu shows the six configuration
categories described earlier.

In addition to the Gage popup menu, if the currently selected
gage is enabled, as shown above, it will appear somewhere on
the monitor screen.

Select the gage number and enable the gage.

Comments

The Gage menu box indicates the currently selected gage
number (1 to 32). It also indicates whether that gage
isenabled or disabled.

To change the gage number, pick the Next (or Previous)
menu box repeatedly until the correct number appears.

The Next and Previous functions work like this: When you
pick the Next box, the next higher gage number appears: 1, 2,
3,...32,1, 2,3, and so on. When you pick the Previous box,
the next lower gage number appears:3,2,1,32...3,2,1,
and so on.

If the gage status is Disabled, perform the next step.

When you pick the Gage menu box, the status will changeto
Enabled. (To disable the gage again, pick the box again.)
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Selecting Define Gage  Select the Define Gage popup menu, then select the
Popup Menu and parametersin that menu.
Parameters
Your Action Comments
Pick the Define Gage  When you pick the Define Gage menu box, the Define
menu box in the Gage  Gage popup menu appears above the Gage popup menu,
popup menu. as follows:
Shape: Linear
Gaging Mode oo
Op: Linear Gaging eee E:fl‘:\e'snlzgi
Pick & Place o0 pup
Define Edges (L 1)
Define Features (L1
Range/Reference  eee
Learn: Nominal = +—— Gage
0.000 Pixels Popup Menu
Gage 1: Enabled
Previous Next
Env. |CameraA |Ref.Line |Ref Win [¢ Window | Misc | Exit
Selecting Gage Shape

Your Action

Look at the Shape menu box
in the Define Gage
popup menu.

Pick the Shape menu box,
if appropriate, to select
Linear or Circular.

Pick the Shape menu box to select either a linear or a
circular gage, whichever is appropriate for your application.

Your choice of gage shape depends on the shape of the
workpiece at the point where you want the gage to inspect it.

Comments

The Shape menu box shows whether the currently selected
gage is Linear or Circular. If the shape indicated is the one
you want, skip the next step.

If necessary, pick the Shape menu box to toggle to the
other gage shape. A gage of the selected shape will appear
somewhere on the monitor screen. (To change back to the
previous shape, pick the box again.)
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

Look at the Op menu box
in the Define Gage
popup menu.

Selecting Operation Popup Menu

Select the Op menu box, then select one of eight operations
for a linear gage, or ten operations for a circular gage, as
follows:

1. Count the number of white pixels along the length of the
gage.

2. Count the number of black pixels along the length of the
gage.

3. Count the number of white objects along the length of the
gage.

4. Count the number of black objects along the length of the
gage.

5. Count the number of edges along the length of the gage.

6. Measure the linear distance between two specific edges
("features”) on a linear or circular gage. Measurements are
stated in inches, centimeters, or pixels, according to how you
configured the Units menu in Chapter 4, Operating
Environment (under Env. in the Main Con?guration menu).

7. Report the X coordinate location of the active feature. The
location is stated in pixels, inches, or centimeters, according
to how you configured the Units menu in Chapter 4,
Operating Environment (under Env. in the Main
Configuration menu).

8. Report the Y coordinate location of the active feature. The
location is stated in pixels, inches, or centimeters, according
to how you configured the Units menu in Chapter 4,
Operating Environment (under Env. in the Main
Configuration menu).

9. Measure the angle between the implied center of a circular
gage and two specific edges on the gage.

10. Measure the angle between a line drawn through two
specific edges on a circular gage and the X axis of the screen
image.

Your choice of gage operation depends on whichever gage
operation is appropriate for your application.

NOTE: The first four operations are not available when the
gaging mode is set to Gray Scale. The last two operations are
not available when the gage shape is set to Linear.

Comments

The Op menu box indicates the currently selected gage
operation. If this is the gage operation you want, skip gage
operation selection and continue instead with gaging mode
selection.
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action
Pick the Op menu box.

Selecting Operation Popup Menu (continued)

Comments

When you pick the Op menu box, the Operation popup menu
will appear, as follows:

Define Gage L it
Popup Menu [ #White Pixels

[] #8Black Pixels

Shape: Linear

O #White Obj’s

Gaging Mode eee -
[ #Black Obj's
A Operation
: #Edges
Pick & Place 11 D J Popup Menu
a
Define Edges (11 &l Hhedl baghn
[0 X Position
[ Y Position

Define Features eoe

Range/Reference o

[0 Wedge Angle

Learn: Nominal =

[ Chord Angle

0.000 Pixels

Gage 1: Enabled

<+«—— Gage
Popup Menu

Previous Next

Env. |Camera A |Ref. Line [Ref Win

» | Window | Misc | Exit

Pick the appropriate
gage operation from the
Operation popup menu.

Pick the same gage operation
menu box again.

Note that the Linear Gaging box in the Operation popup
menu has a shaded square ([]). This indicates that Linear
Gaging is the currently selected gage operation.

If you pick a different gage operation menu box, a message
will appear above the Operation menu, as follows:

WARNING: Selectin? a new tool operation will
result in the nominal, range, and statistical
values being set to zero. Reselect to confirm.

This message asks you to verify that you really want to
change the tool operation. If so, pick the same gage operation
menu box again.

When you pick the same menu box again, the new selection
will be highlighted in the Operation popup menu and will
appear in the Op menu box.
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Selecting Gaging Mode Popup Menus

Select the Gaging Mode menu box, then select the gaging
mode (Binary or Gray Scale).

NOTE: Selecting Gray Scale enables selecting the sub pixel
functions; selecting Binary disables selecting the sub pixel
functions.

The Binary gaging mode changes pixelsin the screen image
to two states, white and black. The only pixels changed are
those that directly surround the gage in a box called the
“area of interest.” The CVIM system examines only these
pixels when processing a gage

The binary gaging mode is most appropriate when the
workpiece has a sharp black-and-white contrast with its
background, such as when it is backlighted. This mode is
also appropriate when maximum precision is not needed for
linear measurements.

The Gray Scale gaging mode does not affect the pixels
surrounding the gage — they remain in their original state,
in which they can have any one of 64 shades of gray.

The gray scale gaging mode is most appropriate when the
workpiece has less contrast with its background, such as
when it is frontlighted. This gaging mode is appropriate
because features on the workpiece may appear in the screen
image as varying shades of gray, and the binary gaging
mode may not enable you to identify a stable edge location on
these features.

The gray scale gaging mode is also appropriate when you
need greater precision in linear measurements, especially
when used with the Sub Pixel function.

As noted earlier, the Sub Pixel function is available only with
the gray scale gaging mode. It enables a gage to detect an
edge when that edge does not lie on a pixel boundary. The
sub pixel function interpolates gray scale values along the
e(;lgelto find a more accurate location for that edge within a
pixel.

Two advantages of using the sub pixel function are:

1. The gage measurement is more accurate, since the
accuracy is no longer limited by the size of a pixel.

2. The gage measurement is more repeatable, since the edge
is not likely to “dither” back and forth between two pixels.

The disadvantage is a small increase in computation time.
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

Pick the Gaging Mode menu
box in the Define Gage
popup menu.

Selecting Gaging Mode Popup Menus (continued)

The Sub Pixel function enables you to widen a gage from one
pixel to three or five pixels. The extra width enables a gage
to analyze a small “neighborhood” of pixels on each side and
thereby reduce the effects of an uneven or “noisy” edge.

The function averages gray scale values along each side of a
gage. When the gage encounters an edge, it can then find a
more accurate location for that edge. The function is
particularly useful when a gage crosses an edge at right
angles and the edge is uneven or serrated.

The disadvantage is an increase in computation time.

Use the following steps to select the gaging mode and
associated functions.

Comments

When you pick the Gaging Mode menu box, two menus
appear alongside the first two popup menus, as follows:

Define Gage
Popup Menu

Shape: Linear

(] Binary

[ 3 Pixels

Gaging — \Gaging Mode
Op: Linear Gaging eee | Popup Menus
Pick & Place o0 | |- o

Define Edges e O 1 Pixel

Define Features L 5 Pixels
Range/Reference eee
Learn: Nominal =
0.000 Pixels <« Gage
Gage 1: Enabled Popup Menu
Previous Next
Env. |Camera A |Ref.Line |Ref. Win Window | Misc | Exit




7-16

Chapter 7] Inspection Tools: Gages

Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

Pick Binary or Gray Scale
from the Gaging Mode menu.

If you picked Gray Scale,
pick 1 Pixel or Disabled
from the Sub Pixel menu.

Pick the 3 Pixels or 5 Pixels
if that is appropriate for
your application.

Selecting Gaging Mode Popup Menus (continued)

Comments

Note that the Gray Scale and Disabled boxes in the gaging
mode popup menus each have a shaded square (J). This
indicates the current gaging mode configuration for the
currently selected gage.

Your choice of a Binary or Gray Scale gaging mode depends,
in part, upon the type and direction of lighting you are using
to illuminate your workpiece.

Your choice of 1 Pixel or Disabled depends upon whether
your gage application is performing measurements and
requires maximum accuracy. If so, pick 1 Pixel.to enable the
Sub Pixel function using a one- p1xe1 wide gage.

If your gage application is performing measurements, and
one or both edges that the gage uses is rough or serrated
pick 3 Pixels or 5 Pixels. Try 3 Pixels first. If that doesn’t work
well enough, pick 5 Pixels.

Using Pick & Place Function

Select the Pick & Place menu box, then position the gage over
the workpiece and set the gage’s size and orientation.

The following procedure has examples that show you how to
use the light pen to manipulate a linear gage. A subsequent
example shows how to manipulate a circular gage.

Each example includes these basic steps:

® Positioning a gage over the part of the workpiece that you
want the gage to inspect.

® Setting the gage to the appropriate length, size, and
orientation.

The example in the next several steps configures a linear
gage vertically over a rectanglular workpiece, starting with
the horizontal linear gage below. (The same steps apply
regardless of the gage’s initial position.)

-
o .

‘.
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

Pick the Pick & Place menu
box in the Define Gage
popup menu.

Aim thelight pen at the
center handle.

Pick the handle.

Drag the gage to the center
of the workpiece.

Using Pick & Place Function (continued)

Use the following steps to position the linear gage and set its
length.

Comments

When you pick the Pick & Place line, a small square (O) will
appear in the center and at each end of the gage:

-

qC: = 3

These squares are the “handles” that the light pen uses to
manipulate the gage.

Aim the light pen at the center handle until the light pen
“sees” the handle. You may have to move the light pen
around slightly.

When the light pen sees the handle, a larger “highlight”
square will surround the handle, as follows:

= = &

Hold the pen steady in this position - the appearance of
the highlight square means that the light pen is now
properly aimed at the handle.

You can now “drag” the gage across the screen. When you
move the pen, the entire gage will follow.

..t
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Selecting Define Gage  Using Pick & Place Function (continued)
Popup Menu and
Parameters (continued)
Your Action Comments
NOTE: Keep the tip of the pen within about one-half
inch of the screen.
When you have the gage centered over the workpiece, press
the pen against the screen to “lock” the gage at that position.
Aim the light pen at the Continue when the highlight square appears.
rightmost handle.
= = =
Pick the handle.
Drag the right end of the

gage aboue the workpiece.

Lock the gage end in position
above the workpiece.




—
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Selecting Define Gage  Using Pick & Place Function (continued)
Popup Menu and
Parameters (continued)

Your Action Comments

Aim the light pen atthe Continue when the highlight square appears.
leftmost handle.

Pick the handle.

Drag the left end of the
gage below the workpiece.

Workpiece |

Lock the gage end in position
below the workpiece.
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

If necessary, use the vernier
arrows to “fine-tune” the
position of the gage or
gageend.

Press and hold the light pen tip
against the gage handle,
gage, or gage end.

Pick an arrow once to move
the gage or gage end one pixel
in the arrow’s direction.

Pick and hold an arrow to
move the gage or gage end

continuously.

Pick the “return” symbol to
release the vernier arrows.

Using Pick & Place Function (continued)

Comments

You can position the gage or gage end more precisely by
using the vernier arrows. These arrows enable you to move
the gage or gage end in increments of one pixel.

You can access the vernier arrows while either picking a
gage handle or placing a gage or gage end.

Hold the light pen tip in for about one second. The vernier
arrows will then appear in the lower-right corner of the
screen:

VERNIER ARROWS

1

Move gage, or

gage end, up,

down, left, or
right

Pick the up, down, right, or left arrow, as appropriate, to
move the gage or gage end one pixel in the direction
indicated by the arrow.

When you pick and hold an arrow, the gage or gage end will
move slowly for the first five or six pixels. It will then
accelerate to a more rapid rate of movement.

When the gage or gage end is properly positioned, pick the
“return” symbol («1) to release the vernier arrows and
return to the pick-and-place mode.

At this point, you will have completed adjusting the
gage’s position and length so that it intersects the
upper and lower edges on the workpiece.
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Selecting Define Gage  Using Pick & Place Function (continued)
Popup Menu and
Parameters (continued)

If you selected the circular gage shape, you will need to know
how the Pick & Place symbols are used to manipulate a
circular gage. Starting with the following circular gage . ..

X

... note that the letter X always appears at the implied
center of the circle, regardless of the number of degrees in the
circular gage:

When you pick the Pick & Place menu box, “handles” (O) will
appear as follows:

Less Than More Than
180° 180°
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Using Pick & Place Function (continued)

Note that there are four handles, as follows:
® One handle is at the head of the gage.

® One handle is at the tail of the gage.

® One handle is at the midpoint of the gage.

® For gages of less than 180°, a “center” handle is at the
midpoint of a chord joining the head and tail.

® For gages of more than 180°, a “center” handle is over the X
at the implied center of the gage.

When you selected Pick & Place (after selecting the circular
gage shape), the Mode popup menu appeared on the screen
as follows:

Shape: Circular

Gaging Mode 11

Op: Linear Gaging eee

Define Edges

Define Features

Range/Reference (1)

Learn: Nominal =

Define Gage
<_Popup Menu

<«— Gage

Mode

Popup Menu

0.000 Pixels Popup Menu
Gage 1: Enabled __ cLenter
Previous Next [0 Fixed Ends
Env. |CameraA |Ref.Line | Ref. Win Misc | Exit

Note that the Fixed Center box in the Mode popup menu has
a shaded square (7). This indicates that Fixed Center is the
currently selected pick-and-place mode for the midpoint
handle.

The Mode menu determines the operation of the midpoint
handle on the circular gage.

Fixed Center causes the center “X” to remain fixed when you
move the midpoint handle. As you move the handle toward
the center X, the radius of the gage decreases. As you move
the handle away from the X, the radius increases. The
number of degrees in the circular gage remains constant in
both cases.
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Selecting Define Gage  Using Pick & Place Function (continued)
Popup Menu and
Parameters (continued)  Fixed Ends causes the two ends of the circular gage to remain
fixed when you move the midpoint handle. As you move the
handle toward the center X, the number of degrees in the
circular gage decreases. As you move the handle away from
the X, the number of degrees in the circular gage increases.

The general procedure for moving and sizing circular gages
is the same as for linear gages. The main difference is that
with a circular gage, you set both the degrees of arc (up to
360 degrees) and the length of the radius.

In the following pick-and-place procedure, the “workpiece” is
a speedometer. The procedure shows how you could configure
a circular gage to measure the position of a speedometer
pointer, starting with the following circular gage:

X

e

The idea is to determine whether the pointer is acceptably
close to “60” while the speedometer is operating on a test
fixture.

Your Action Comments

Pick the Fixed Center mode
for the midpoint handle.

Aimthe light penatthe Aim the light pen at the “center” handle until the light pen
“center” handle. “sees” the handle. You may have to move the light pen
around slightly.

When the light pen sees the handle, a larger “highlight”
square will surround the handle, as follows:

X “Center” handle

o

Hold the pen steady in this position — the appearance of
the “highlight” square means that the light pen is now
properly aimed.
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Selecting Define Gage  Using Pick & Place Function (continued)
Popup Menu and
Parameters (continued)

Your Action Comments

Pick the “center” handle.  You can now “drag” the entire gage around on the screen.
When you move the pen, the gage follows.

Drag the gage so that the
center “X” lies over the
pointer pivot, as shown.

| Pomte“r Pint

NOTE: Keep the tip of the light pen within about one-
half inch of the screen.

When you have the gage in position over the workpiece,
press the pen against the screen to “lock” the gage at that
position.

Aimthelight pen at the Continue when the highlight square appears.
midpoint handle.

X Midpoint handle

D -0-0

.
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Selecting Define Gage  Using Pick & Place Function (continued)
Popup Menu and
Parameters (continued)

Your Action Comments

Drag the gage to the position  Initially, the gage should intersect the “0” and “120” index
shown in the figure. marks as shown in the figure.

Lock the gage in position
as shown in the figure.

Aim thelight pen atthe Continue when the highlight square appears.
leftmost handle.
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Selecting Define Gage  Using Pick & Place Function (continued)
Popup Menu and
Parameters (continued)

Your Action Comments
Pick the handle.

Drag the leftmost end of the
gage until it crosses the
pointer as shown.

| SPEEDOMETER

Lock the gage end in position
as shown in the figure.

Aim the light pen at the  Continue when the highlight square appears.
rightmost handle.
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Selecting Define Gage  Using Pick & Place Function (continued)
Popup Menu and
Parameters (continued)

Your Action Comments
Pick the handle.

Drag the rightmost end of the
gage to the position shown.

| SPEEDOMETER

Lock the gage end in position  The circular gage is now positioned to detect edges at the “0”
as shown in the figure. index mark and the speedometer pointer.

The preceding steps made use of the Fixed Center mode to
manipulate the midpoint handle. In this case, you expanded
the radius while maintaining the center position.

Use the following steps to familiarize yourself with the
midpoint handle using the Fixed Ends mode.
Pick the Fixed Ends menu box
in the Mode menu.

Pick the “help” icon.  The “help”icon looks like this:
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Selecting Define Gage  Using Pick & Place Function (continued)
Popup Menu and
Parameters (continued)
Your Action Comments
When you pick the “help” icon, the message box will appear
in the upper-left corner of the monitor screen:
Head Location: x=369, y=126
Tail Location: x=376, y= 75
Origin: x=399, y=102 Radius:49
The numbers indicate the circular gage’s current position
and size: the X- and Y-axis coordinates of the gage’s head,
tail, and center (“origin”), and the gage’s radius in pixels (as
measured along the X axis).
These numbers may be useful to you in setting the gage’s
radius when you use the midpoint handle.
Aimthe light pen atthe Continue when the highlight square appears.
midpoint handle.

Pick the midpoint handle.

+ %
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

Drag the gage’s midpoint
downward, as shown.

Using Pick & Place Function (continued)

Comments

Note how the gage’s position and size have changed.

Note also that the midpoint handle can move onlyina
direction that is perpendicular to a line drawn through the
two gage ends, as shown below. This is true regardless of the
orientation of the ends.

- --
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

Drag the gage’s midpoint
upward as shown.

When you are finished,
lock the gage in place.

Using Pick & Place Function (continued)

Comments
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

If necessary, use the vernier
arrows to “fine-tune” the
position or size of the gage.

Press and hold the light pen tip
against the gage handle,
gage, or gage end.

Pick an arrow once to move

the entire gage one pixel
in the arrow’s direction.

Pick an arrow once to move
the gage end CW or CCW.

Pick an arrow once to change
the gage radius and arc.

Pick and hold an arrow to
change the gage size or

position continuously.

Pick the “return” symbol to
release the vernier arrows.

Using Pick & Place Function (continued)

Comments

You can change the gage’s size or position more precisely by
using the vernier arrows. The vernier arrows enable you to
make these changes in small increments.

You can access the vernier arrows while either picking a
gage handle or placing the gage or gage end.

Hold the light pen tip in for about one second. The vernier
arrows will then appear in the lower-right corner of the
screen:

VERNIER ARROWS

1

Move entire gage Move gage end
up, down, left, or CW or CCW.
right Increase or decrease

gage arc and radius.

If you picked the “center” handle,

The up, down, right, or left arrow, will move the entire gage
one pixel in the direction indicated by the arrow.

or, if you picked a gage-end handle,

The right arrow will move the gage end clockwise (CW); the
left arrow will move the gage end counterclockwise (CCW).

or, if you picked the “midpoint” handle,

The right arrow will increase the number of degrees in the
arc; the left arrow will decrease the arc. At the same time,
the radius length will change.

When you pick and hold an arrow, the gage’s size or position
will change slowly for the first five or six increments. It will
then change at a more rapid rate.

When the gage or gage end is properly positioned, pick the
“return” symbol («1) to release the vernier arrows and
return to the pick-and-place mode.
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

Pick the Define Edges menu

box in the Define Gage

popup menu.

First Edge

Using Define Edges Function: Binary Gaging Mode

Pick the Define Edges menu box, then perform the threshold
adjustments in order to determine the edge(s) that the gage
will be using to measure the workpiece.

If you selected the Gray Scale gaging mode, go to the section

called Using Define Edges Function: Gray Scale Gaging
Mode.

Use the following steps for setting the threshold if you
selected the Binary gaging mode.

Comments

If you have selected the Binary gaging mode, when you pick
the Define Edges menu box, the Filter popup menu and
slide bar appear on the monitor screen, as follows:

Second Edge

Linear Gage —_|

A

Left . H
Shape: Linear . Cursor Eb |
Workpiece
Gaging Mode 11} .
Op: Linear Gaging eee Define Gage :
Pick & Place oo Popup Menu Slide E
: Bar S
H
O
. L
Define Features oo Filter ____, D
Popup Menu
Range/Reference  eee )
Learn: Nominal = | ) o
0.000 Pixels Gage [J 1Pixels P
P M [J 2 Pixels Right/
Gage 1: Enabled opup ienu Cursor ’
Previous Next O 3 Pixels
Env. |CameraA [Ref.Line |Ref. Win i Window | Misc [ Exit

Also on the monitor screen, a small “X” will appear along the
gage wherever it “sees” an edge. As shown above, the gage
sees two edges on the circular workpiece.

If no X’s appear, or if too many X’s appear, you will need to
adjust the threshold cursors and possibly set some value of
white or black pixel filtering.
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

Look at the threshold cursors
on each side of the slide bar.

Pick left cursor.

Drag the left cursor to its
topmost position.

Pick and drag the right cursor
to its bottommost position.

Pick the left cursor again
and drag it downward.

Using Define Edges Function: Binary Gaging Mode
(continued)

Comments

The cursors on each side of the slide bar are the principal
means by which you will define “edges” (that is, transitions)
that occur along the gage. The gage lies entirely within a box
called the “area of interest.” This box contains the binarized
image. All parts of the image outside the box remain in gray
scale form.

The cursors’ positions along the slide bar represent image
brightness values from 1 to 63, with 63 at the top and 1 at the
bottom.

Think of the left cursor this way: Any part of the binary
image area having a higher brightness value (that is, lighter)
than the value indicated by the cursor’s current setting will
appear black in the binary image. For example, if the cursor
is set to a brightness value of 45, then all parts of the binary
image having brightness values higher than 45 will appear
black.

Think of the right cursor this way: Any part of the binary
image area having a lower brightness value (that is, darker)
than the value indicated by the cursor’s current setting will
appear black in the binary image. For example, if the cursor
is set to a brightness value of 27, then all parts of the binary
image having brightness values lower than 27 will appear
black.

Thus, all parts of the binary image having a brightness
value between the current settings of the two cursors will
appear white. In the examples above, all parts of the binary
image having brightness values from 27 to 45 will appear
white; all other parts will appear black.

Aim the light pen at the cursor. When you see a red box
around the cursor, pick the cursor. This causes the cursor to
turn yellow, indicating that you can now “drag” the cursor
up or down.

This initializes the left cursor to the “63” brightness value.
This initializes the right cursor to the “1” brightness value.

Drag the left cursor downward until those parts of the
binary image that you want to be white start to turn black.
Then, drag the cursor up slightly until those same areas just
change to white again.

Asyou drag the cursor up and down, an X will appear along
the gage wherever an edge (binary transition) is detected.
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

Pick the right cursor again
and drag it upward.

Alternately pick and drag
each cursor until a stable X
appears at each required edge.

Look at the Filter menu.

Pick the White or Black
menu box in the
Filter popup menu.

Using Define Edges Function: Binary Gaging Mode
{continued)

Comments

Drag the right cursor upward until those parts of the binary
image that you want to be black just turn black.

As you drag the cursor up and down, an X will appear along
the gage wherever an edge (binary transition) is detected.

Your objective is to produce a stable X at each edge that the
gage must “see” in your application. Other X’s may also
appear along the gage; however, you can configure the
system to recognize only the X’s at the required edges.

Try various positions of the two cursors to produce the most
stable X’s.

Trial and observation is the correct procedure for setting the
binary threshold.

If white or black “noise” in the image prevents you from
getting stable X’s at the desired edges, try using white or
black filtering.

In the Filter menu, the filled-in square (O) shows the
currently selected filter level. This determines the number of
consecutive black or white “noise” pixels that will be
removed (filtered) before the gage looks for the edges. Black
or White determines which color of pixel should be
considered “noise.”

The filter, in effect, masks out the “noise” pixels so that they
don’t create false edges.

For example, if the filter menu is set to White and 3 Pixels,
and the gage encounters three (or fewer) consecutive white
pixelsin a stream of black pixels, these white pixels are
removed (filtered out), and no edge is detected.

If, on the other hand, the gage encounters four (or more)
consecutive white pixels, an edge is detected (actually, two
edges will be detected - a leading edge and a trailing edge — if
the gage crosses through the string of white pixels).

Your objective is to set the filter to a level that removes
enough visual “noise” from the binary image to prevent
the gage from detecting false edges.

This menu box “toggles” between White and Black when you
pick it repeatedly. Select White to filter out small white
noise, or select Black to filter out small black noise.
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

Pick the appropriate filter
value from the Filter menu.

Pick the Define Edges menu

box in the Define Gage
popup menu.

First Edge

Linear Gage

Using Define Edges Function: Binary Gaging Mode
(continued)

Comments

If your application does not need filtering, pick 0 Pixels.
Otherwise, try various values of filtering to get the cleanest
binary image and stable X’s at the required edges.

Asis the case in setting the binary threshold, trial and
observation is appropriate here. You may want to try several
filter settings to see which one is best for your particular
application.

Using Define Edges Function: Gray Scale Gaging Mode

Use the following steps for setting the threshold/scale if you
selected the gray scale gaging mode.

If you have selected the Gray Scale gaging mode, when you
pick the Define Edges menu box, the slide bar appears
on the monitor screen, as follows:

Third Edge

. _
-

Second Edge

Shape: Linear

Fourth Edge

T
H
Workpiece R
Gaging Mode (11 P Left -~ £
Op: Linear Gaging eee Define Gage Cursor ;
Pick & Place ose Popup Menu Slide 0
Bar L
D
/
S
Define Features (11} C
Range/Reference  eee /I_\
Learn: Nominal = }
0.000 Pixels Gage
Popup Men Right_—"|
Gage 1: Enabled opup vienu Cursor ’
Previous Next
Env. |Camera A |Ref. Line | Ref. Win : Misc | Exit
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

Look at the cursors on each
side of the slide bar.

Pick the left cursor.

Drag the left cursor to its
bottommost position.

Pick and drag the right cursor
to tts bottommost position.

Pick the right cursor again
and drag it upward.

Using Define Edges Function: Gray Scale Gaging Mode
(continued)

Comments

Also on the monitor screen, an “X” will appear along the
gage wherever it “sees” an edge. As shown above, the gage
sees four edges on the circular workpiece.

If no X’s appear, or if too many X’s appear, you will need to
adjust the threshold/scale cursors.

The cursors on each side of the slide bar are the principal
means by which you will define the gray scale image in
which the “edges” (that is, the transitions) occur along the

gage.

The left cursor represents the current setting of the “gradient
threshold.” This setting determines the minimum change in
brightness value that must occur, within the number of pixels
indicated by the scale factor, before the CVIM system can
“detect” an edge.

When the left cursor is at its lowest position, it selects a
gradient threshold value of 0.00. This indicates that any
change in brightness value will cause the system to detect an
edge. When the cursor is at its highest position, it selects a
gradient threshold value of 63.00. This indicates that the
system will detect an edge only when the change in
brightness value is 63.

The right cursor represents the current setting of the “scale
factor.” This setting determines the number of consecutive
pixels that the CVIM system examines to determine whether
or not an edge (transition) exists. Note that the larger values
of scale factor increase processing time.

When the right cursor is at its lowest position, it selects the
smallest scale factor (2); and when the cursor is at its highest
position, it selects the largest scale factor (41).

Aim the light pen at the cursor. When you see a red box
around the cursor, pick the cursor. This causes the cursor to
turn yellow, indicating that you can now “drag” the cursor
up and down.

This initializes the left cursor to the “0.00” gradient
threshold.

' This initializes the right cursor to the *2” scale factor.

At this point, many X’s (“edges”) may appear along the gage.

Drag the cursor upward until the X’s at the desired edges
are in good, stable locations. Many edges may still be present
along the gage.
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Selecting Define Gage
Popup Menu and
Parameters (continued)

Your Action

Pick the left cursor again
and drag it upward.

Alternately pick and drag
each cursor until stable X's
appears at the required edges.

Selecting Define Features
Popup Menu and Parameters

Your Action

Pick the Define Features
menu box in the Gage
popup menu.

Using Define Edges Function: Gray Scale Gaging Mode

(continued)

Comments

Drag the cursor upward until you remove as many of the
unwanted X’s as possible without losing the X’s at the
required edges of your workpiece.

Your objective is to produce stable X’s at the required edges,
which are the edges that the gage must “see” in your
application. Other X’s may persist along the gage — you may
not be able to eliminate of all extraneous X’s. If you are using
the linear gaging, wedge angle, or chord angle gaging
operations, you can configure the system to recognize only
the X’s at the two required edges.

Using trial and observation, try various positions of the two
cursors to produce the most stable X’s at the required edges.

Select the Define Features popup menu, then select the
parameters in that menu. Basically, these parameters
enable you to specify which edges (or midpoints) are to be
used for the gage measurements and the direction of the
search for these edges.

NOTE: This popup menu is active only for the linear gaging,
wedge angle, and chord angle operations.

Comments

When you pick the Define Features menu box, the Define
Features popup menu appears above the Gage popup menu,
as follows:

Offset: 1.0

Dir: Head to Tail

Define Features

S.Mode: Ali Edges weee

Popup Menu

Active Feature: A

Define Gage

Range/Reference Ll

«——— Gage

Learn: Nominal =
0.000 Pixels Popup Menu
Gage 1. Enabled
Previous Next
Env. |[Camera A |Ref.Line | Ref. Win Window | Misc | Exit
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Selecting Define Features
Popup Menu and Parameters
(continued)

Your Action

Look at the Active Feature
menu box in the Define
Features popup menu.

Pick the Active Feature
menu box, if appropriate.

Your Action

Look at the Dir menu box
in the Define Features
popup menu.

Pick the Dir menu box,
if appropriate.

Notice also the letters A and B somewhere on the gage.
Initially, A will appear at the edge nearest the head of the
gage, and B will appear at the edge nearest the tail of the
gage. Or, if the gage sees no edges, A will be at the head and
B will be at the tail of the gage.

In all cases, A identifies the edge (or midpoint) location for
“active feature” A, and B identifies the edge (or midpoint)
location for “active feature” B. The gage performs its
measurement operation from A to B.

The next several pages contain the procedures for
configuring an active feature, namely:

® Selecting either A or B as the active feature to be
configured at this time. You must configure A and B
separately.

® Selecting a search direction for the each active feature. You
can select the same or different directions for A and B.

® Selecting a search mode for each active feature. The search
mode determines which edges A and B will examine during
the edge search operation. You can select the same or
different modes for A and B.

® Selecting the appropriate “offset” for each active feature -
the edge (or midpoint) location for A and B.

Selecting Active Feature

This function selects either A or B as the current active
feature. Each must be configured separately.

Comments

The Active Feature menu box indicates the active feature
(A or B) that is currently selected for configuration.

When you pick the Active Feature box, the “active feature”
will toggle to the other letter. Thus, A will change to B, or
vice versa.

Selecting Search Direction

Select the direction in which active feature A (or B) will
search for the specified edges.

Comments

The Dir menu box shows the currently selected direction
that active feature A (or B) will use to search for edges. The
direction can be either Head to Tail or Tail to Head.

When you pick the Dir menu box, the search direction
toggles to the opposite direction. Thus, Head to Tail will
change to Tail to Head, or vice versa.
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Selecting Define Features
Popup Menu and Parameters
(continued)

Your Action

Your Action

Look at the S. Mode menu
box in the Define Features
popup menu.

Selecting Search Direction (continued)

Comments

NOTE: The best search direction is the one in which the
active feature is the least likely to encounter a false edge, as
follows:

If th(ise are to be the measurement edges. ..

...thesearch direction should be Head-to-Tail

Select the appropriate search direction for the current active
feature.

Selecting S. Mode Popup Menu

Select the S. Mode popup menu, then select one of four modes
by which active feature A (or B) will search for edges:

1. Search for all edges along the length of the gage.

2. Search only for the edges of the largest white object along
the gage. (This is not available with the gray scale gaging
mode.)

3. Search only for the edges of the largest black object along
the gage.(This is not available with the gray scale gaging
mode.)

4. Search only for the edges of the largest object along the
gage.

Comments

The S. Mode menu box shows the currently selected mode
for searching for edges along the gage.
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Selecting Define Features
Popup Menu and Parameters

Selecting S. Mode Popup Menu (continued)

(continued)
Your Action Comments
Pick theS. Mode  When you pick the S. Mode menu box, the Search Mode
menu box. popup menu will appear on the right side of the screen, as
follows:
Offset: 1.0
Dir: Head to Tail Define Features
Popup Menu
Active Feature: A Search Mode
Popup Menu
Define Gage L L1
Range/Reference
Learn: Nominal = +«—— Gage = S
0.000 Pixels Popup Menu I pax w.0bj
Gage 1: Enabled ] Max B.Obj
Previous Next ] Max Object
Env. |[Camera A |Ref. Line | Ref Win Window | Misc | Exit

Note that the All Edges box in the Search Mode popup menu
has a shaded square (O). This indicates that All Edges is the
currently selected edge search mode.

These are the four edge-search modes in the Search Mode
popup menu:

1. All Edges: This search mode causes the active feature to
search for all edges, all midpoints between edges, and the
starting end of the gage.

2.and 3. Max W. Object: or Max B. Object: These search
modes cause the active feature to search for one edge and the
midpoint between edges of the largest white (or black) object
along a gage. These modes are valid only with the binary
gaging mode.

4. Max Object: This search mode causes the active feature to
search for one edge and the midpoint of the largest object
between two consecutive edges along the gage.
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Selecting Define Features
Popup Menu and Parameters
(continued)

Selecting S. Mode Popup Menu (continued)

The examples in the following figures show the effects of
different combinations of search mode, binary or gray scale
mode, and search direction.

In Example #1, the active feature searches the head
(“fixed”), the point between the first and last edge (“center”),
and all edges and midpoints between adjacent edges.

Example #1
Mode: Binary

Search Direction: Head-to-Tail
Search Mode: All Edges

“Fixed” | : :; Workpiece |

Head
*Midpoint

*The small white squaresin this figure enable showing the midpoint
locations of the black objects. They are not “holes” in the workpiece.

In Example #2, as in example #1, the active feature
searches for the tail (“fixed”), the point between the first and
last edge (“center”), and all edges and midpoints between
adjacent edges.

Example #2
Mode: Gray Scale

Search Direction: Tail-to-Head
Search Mode: All Edges

- Edges

Edge

Head

Midpoint
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Selecting Define Features
Popup Menu and Parameters
(continued)

Selecting S. Mode Popup Menu (continued)

In Example #3, the active feature will search only for the
edge at the head side of the largest black object and the

midpoint between the two edges of that object.

Example #3
Mode: Binary

Search Direction: Head-to-Tail

Search Mode: Max. Black Object

Workpiéce

Midpoint :

Max. Black Object

In Example #4, the active feature will search only for the
edge at the head side of the largest white object and the

midpoint between the two edges of that object.

Example #4
Mode: Binary

Search Direction: Head-to-Tail

Search Mode: Max. White Object
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Selecting Define Features
Popup Menu and Parameters
(continued)

Pick the edge-search mode
that is appropriate for
your application.

Your Action

Look at the Offset menu box
in the Define Features
popup menu.

Selecting S. Mode Popup Menu (continued)

In Example #5, the active feature will search only for the
edge at the tail side of the largest object (the largest white
object in example #4) and the midpoint between the two
edges of that object.

Example #5
Mode: Gray Scale

Search Direction: Tail-to-Head
Search Mode: Max. Object

Workpiece

Head

Midpoint : Max. Object =

Using Offset Function

Use the Offset function to accurately identify and assign two
specific edges (or midpoints) as the references for performing
the linear or angular measurement.

Comments

The Offset menu box shows the current location of the
“active feature” as a number whose value indicates how far
the active feature is “offset” from its starting point at the
head (or tail) of the gage.

An offset name refers to a specific point on the gage (“Fixed”)
or a specific position between the outside edges of the
workpiece (“Center”).

“Fixed” refers to either the head or the tail of a gage,
according to the designated search direction. For the Head-
to-Tail search direction, the fixed point is at the head; for
Tail-to-Head, it is at the tail.

“Center” refers to the center point between the first edge and
the last edge on the gage.

An offset number identifies either a specific edge or specific
midpoint between adjacent edges. The number varies
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Selecting Define Features
Popup Menu and Parameters
{continued)

Your Action

Pick the Offset menu box
as needed to position the
active feature.

Using Offset Function (continued)

Comments

according to the designated search mode. Offset numbers for
edges are designated 0.0, 1.0, 2.0, and so on. Offset numbers
for midpoints are designated 0.5, 1.5, 2.5, and so on.

For the All Edges search mode, the first offset number is
always 1.0, and the last is x.0, where (x) is the total number
of edges on the gage.

For the other search modes, the first number is always 0.0,
an edge, and the second number is always 0.5, a midpoint.

The example below shows Active Feature A located at offset
1.0, which is edge #1. Note that the highest offset number in
the example is 6.0, which is the last edge.

Offset Numbers:
Mode: Gray Scale
Search Direction (A): Head-to-Tail
Search Mode (A): All Edges

0 50 |Workpiece}

When you pick the Offset menu box, the offset position
advances according to the designated search direction. In the
example above, it starts with Fixed and continues with
Center, 1.0, 1.5, 2.0, and so on.

The positions of letters A or B on the gage correspond to their
currently selected offsets. Thus, in the preceding figure, A
corresponds to offset 1.0, which is edge #1.

When you pick Offset once more after A (or B) reaches the
last edge or midpoint, A (or B) returns to the starting point,
which varies according to the designated search mode and
search direction.

For the All Edges search mode, the starting point is either
the head or the tail of the reference line, according to the
designated search direction, and the offset resets to “Fixed.”

For the other search modes, the starting point is the edge of
the “object,” and the offset resets to 0.0.
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Using Learn Function  Pick the Learn menu box in the Gage popup menu to
command the CVIM system to “learn” the current count or
measurement for the currently selected gage.

Your Action Comments

Pick the Learn menu box. When you pick the Learn menu box, the gage “learns” the
current count or measurement. The result appears in the
Learn menu box.

For counting pixels, objects, or edges, the result is a number
such as 100, 58, 7, and so on. For linear and angular
measurements, the result is a number such as 0.123, 4.665,
or 15.321.

Look at the new valuein  The new result indicates the current count or measurement
the L.earn menu box. for this gage.

Selecting Range/Reference  Select the Range/Reference popup menu, then select the
Popup Menu and Parameters parametersin that menu.

Your Action Comments

Pick the Range/Reference  When you pick the Range/Reference menu box, the Range/
menu box in the Gage  Reference popup menu appears above the Gage popup
popup menu. menu, as follows:

Range/Outputs  eee Range/Reference
‘—-—
Ref: Fixed o0e Popup Menu
Define Gage
Define Features
Learn: Nominal = <«—— Gage
0.000 Pixels Popup Menu
Gage 1: Enabled
Previous Next
Env. |CameraA |Ref.Line |Ref. Win | Misc | Exit
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Selecting Range/Reference
Popup Menu and Parameters
{continued)

Assigning Range Limits and Output Lines

Range Limits - The term range limit, as it applies to a gage,
refers to the upper and lower tolerance limits for a gage
measurement or counting operation.

In general, range limits specify the upper and lower
boundaries of acceptable inspection “results” values. Thus,
the “result” value could be a pixel count, object count, or
other value from the gage inspection operation.

The CVIM system provides two sets of range limits:
Warning range limits, and fault range limits. Warning range
limits always lie at or within fault range limits.

The two sets of range limits have this relationship:
LF<=LW<=REFERENCE<=UW<=UF

The REFERENCE value could be the “nominal” value from
a Learn operation, or a “mean” value from a trial inspection
series. For example, if the REFERENCE value were 1.50
inches,

® The LW value (lower warning limit) could be set to 1.48
inches.

® The UW value (upper warning limit) could be set to 1.52
inches.

® The LF value (lower fault limit) could be set to 1.46 inches.
® The UF value (upper fault limit) could be set to 1.54 inches.

If an inspection result value goes outside either warning
limit, the CVIM system will generate a warning signal. If
the value goes outside both a warning limit and a fault limit,
the CVIM system will generate both a warning signal and a
fault signal.

In a practical application, the warning range limits can be
used to indicate a deteriorating condition, such as a cutting
tool starting to wear out, and the fault limits can be used to
indicate a “hard” failure, such as a broken cutting tool.

Output Lines - The term output lines refers to the 14 discrete
output lines assigned to carry various signals to your
production equipment. Of these signals, the “results” signals
indicate whether or not any of the warning and/or fault
range limits have been exceeded.

Here are a couple of examples of using the warning and fault
range limits and their corresponding output lines:

Example 1: If the dimensions of stamped-out parts change
as the die wears, and one of the dimensions drifts outside the
specified warning limit, the CVIM system will issue a signal
to the “results” output line that you specified for the gage’s
warning signal. The inspection processing would then
continue.
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Selecting Range/Reference
Popup Menu and Parameters
(continued)

Your Action

Position a “perfect” workpiece
in the screen image.

Perform a Learn function,
as described earlier.

Look at the result in the
Learn menu box.

Position a_ minimum-tolerance
workpiece tn the screen image.

Perform a second Learn
function.

Assigning Range Limits and Output Lines (continued)

The warning signal could be used to inform operations
personnel that the die needs to be replaced soon, but not
necessarily right away. They could then plan to replace the
die at a convenient time, such as a shift change, rather than
being forced to shut down during a shift.

Example 2: If a stamping die breaks, the dimensions of the
stamped-out parts could change abruptly outside both the
warning limit and the fault limit. In this case, the CVIM
system will issue both a warning signal and a fault signal to
the specified “results” output lines, and the inspection
processing would then stop.

The fault signal could be used to inform operations personnel
that the tool needs to be replaced right away.

NOTE: Two procedures are available for determining the
appropriate range limits for your application: The shorter
procedure is to use the Learn function described earlier. The
longer procedure is to run a series of inspections on a
representative sample of workpieces in order to accumulate
a statistical basis for setting the range limits.

The following steps describe the shorter procedure using the
Learn function:

Comments

The “perfect” workpiece should be one on which the
dimension or other characteristic that the gage is to measure
or count is in the middle of the tolerance range; thatis, £0.

Before you perform the “learn” function, be sure the gage is
properly positioned over the workpiece in the screen image
and the edges are properly defined.

Pick the Learn menu box to perform the Learn function.

The new result is the current count or measurement for
this “perfect” workpiece.

Record the result value.

The “minimum-tolerance” workpiece should be one on
which the workpiece dimension or other characteristic is at
the low end of the tolerance range. This the dimension or
characteristic below which the workpiece is unacceptable.

Pick the Learn menu box to perform the Learn function
again, and record the result value.
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Selecting Range/Reference
Popup Menu and Parameters
(continued)

Your Action

Position a maximum-tolerance
workpiece in the screen image.

Perform a third Learn
function.

Your Action

Prepare to run a series of
“trial” inspections.

Pick the Exit menu box in the
Main Configuration menu.

Pick the Runtime Init. menu
box in the Exit menu.

Look at the Mode menu box
in the Runtime Init.menu.

Pick the Runtime Display menu
box in the Exit menu.

Pick the Stat. Page 1 menu
box in the Runtime
Display menu.

Assigning Range Limits and Output Lines (continued)

Comments

The “maximum-tolerance” workpiece should be one on
which the workpiece dimension or other characteristic is at
the high end of the tolerance range. This the dimension or
characteristic above which the workpiece is unacceptable.
Pick the Learn menu box to perform the Learn function
again, and record the result value.

The three result values are the ones you will use to
determine the fault range limits. Continue now with the
procedure for configuring the range limits.

The following steps describe the longer procedure using a
series of inspections:

Comments

Refer to Chapter 10, Runtime Operations for more details
about the following steps.

For these trial inspection series, you should have on hand a
sufficiently large quantity of representative workpieces. You
can either place them in front of the camera manually and
use a manual trigger, or use some type of automatic
positioning and triggering mechanism that simulates the
actual factory-floor situation.

When you pick the Exit menu box, the Exit popup menu
will appear.

When you pick the Runtime Init. menu box, the Runtime Init.
popup menu will appear.

If the word “Standard” appears, pick the box once to toggle to
“Learn.” This activates the “learn” mode during the trial
inspection series and ensures the accumulation of gage
“results” data in the statistics tables.

When you pick the Runtime Display menu box, the Runtime
Display popup menu will appear.

The Stat. Page 1 menu box causes page one of the statistics
tables to appear on the monitor screen when you activate
the run mode. Page one displays “results” statistics for all
enabled gages.



Chapter 7 Inspection Tools: Gages

7-49

Selecting Range/Reference
Popup Menu and Parameters
(continued)

Your Action

Pick the Runtime menu
box in the Exit menu.

Pick the Goto Runmode menu
box in the Runtime menu.

Look the statistics table.

When you have enough
inspections, look at the
four statistics columns
in the Stat. Page 1 table.

Pick the Setup menu box
to stop the runmode.

Pick the Gage menu box.
Select the gage number.

Pick the Range/Reference
menu box.

Assigning Range Limits and Output Lines (continued)

Comments

When you pick the Runtime menu box, the Runtime popup
menu will appear.

When you pick the Goto Runmode menu box, the CVIM
system will begin running inspections if you selected
Auto/Internal as the trigger source. If not, the system will
await trigger inputs from whatever trigger source you
selected.

As the inspections continue, the Stat. Page 1 table will
display accumulated “results” data only for each enabled
gage. No data will appear for a gage that is not enabled.

These columns show the mean, standard deviation,
minimum reading, and maximum reading statistics for the
inspection series.

These statistics are your basis for configuring the range
limit values for the currently selected gage.

Picking the Setup menu box stops the run mode and returns
the CVIM system to the configuration mode.

At this time, the final data appearing in the Stat. Page 1
table are recorded in the Inspection Statistics table for the
currently selected gage. You will see this when you pick the
Range/Outputs menu box in the Range/Reference popup
menu.

This restores the Gage popup menu.

This restores the gage number whose range limits you want
to set.

This restores the Range/Reference popup menu.
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Popup Menu and Parameters
(continued)

Your Action

Pick the Range/Outputs menu
box in the Range/Outputs
popup menu.

Assigning Range Limits and Output Lines (continued)

Use the following steps to set range limits and assign output
lines.

Comments

When you pick the Range/Outputs menu box, two tables will
appear on the screen, as follows:

111

788

112

1111

120 eeoe 115 eee 111.069

100 eee 105 eee 0.256
None eee None eee

Inspection

Statistics Table

Range/Reference Range/Output
Ref: Fixed ese Popup Menu Setup Table
Define Gage [ 11
Define Features (11
Learn: Nominal +«—— Gage
111 B Pixels Popup Menu
Gage 1: Enabled
Previous Next
Env. |Camera A |Ref.Line |Ref. Win Window | Misc | Exit

The Range/Outputs setup table is the one you will use to set
the range limits and assign the output lines. The numbers
appearing in it now are the limits and lines set previously.
Note that each box in the table has the three dots (ees),
which indicates that you will need to pick each box, one ata
time, in order to set its value.

The Inspection Statistics table shows the statistical
accumulation of inspection “results” data if you performed a
series of inspections with the CVIM system running in the
“learn” mode. These numbers can help you choose the best
values for the range limits.
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Selecting Range/Reference
Popup Menu and Parameters
(continued)

Your Action

Pick the upper box under
WARNING RANGE.

Assigning Range Limits and Output Lines (continued)

The next several steps show you how to enter values for the
range limits.

NOTE: The order in which these steps are presented may
not be the appropriate order in all cases. If not, a blinking
message will appear in the calculator display that says:
VALUE OUT OF RANGE. For example, this message will
appear if you attempt to change the upper warning range
limit to a value below the lower warning range limit.

Comments

This is the warning range upper (“High”) limit. When you
pick this box, the calculator pad appears on the screen, as
follows:

1M1
788
12
111
120 eoe | 111.069
100 eee 105 eee 0.256
None eee None eee
Inspection
T Statistics Table
Range/Output
Ref: Fixed eee
Define Gage ees | Range/Reference
Popup Menu
Define Features T pup 71819 + | = oy
4151]6 X /| =
Learn: Nominal = «— Gage
111 8.Pixels PopupMenu | |11, |3 | ar
G 1: Enabled
age nable Calculdator 0 Enter
Previous Next Pa
Env. |Camera A |Ref.Line |Ref. Win Misc | Exit

Pick each digit of the upper
warning limit value.

Pick the Enter key.

Pick the middle box under
WARNING RANGE.

Pick each digit of the lower
warning limit value.

As you pick each digit, it will appear in the calculator
“display.” Thus, for a value of 50, pick “5,” then pick “0.”

When you pick the Enter key, the new value will appear in
the upper box under WARNING RANGE.

This is the warning range lower (“Low”) limit.

As you pick each digit, it will appear in the calculator
“display.”
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Selecting Range/Reference
Popup Menu and Parameters
(continued)

Your Action
Pick the Enter key.

Pick the upper box under
FAULT RANGE.

Pick each digit of the upper
fault limit value.

Pick the Enter key.

Pick the middle box under
FAULT RANGE.

Pick each digit of the lower
fault limit value.

Pick the Enter key.

Pick the lower box under
WARNING RANGE.

Assigning Range Limits and Output Lines (continued)

Comments

When you pick the Enter key, the new value will appear in
the middle box under WARNING RANGE.

This is the fault range upper (“High”) limit.

As you pick each digit, it will appear in the calculator
“display.”

When you pick the Enter key, the new value will appear in
the upper box under FAULT RANGE.

This is the fault range lower (“Low”) limit.

As you pick each digit, it will appear in the calculator
“display.”

When you pick the Enter key, the new value will appear in
the middle box under FAULT RANGE.

When you pick this box, a variation of the Output
Assignment popup menu appears on the screen, as follows:

120 eve O 1 1/Results
100 eee [0 2 1/Results
None eee 0 3 1/Results
7 1 4 1Results
T [0 5 2/Results
Range/Output ] 6 2/Results
Setup Table
Ref: Fixed O 7 NotUsed
Define Gage (11 Ra;g:é%egféﬁzce L} 8 NotUsed
Define Features 00 [0 9 NotUsed
: [ 10 NotUsed
: Gage
Learn: Nominal = Popup Menu [ 17 NotUsed
111 B.Pixels ] 12 Not Used
OutputlLine
Gage 1: Enabled selection [J 13 NotUsed
Previous | Next Popup Menu [] 14 NotUsed
Env. [Camera A |Ref.Line |Ref. Win { Window | Misc | Exit
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Selecting Range/Reference
Popup Menu and Parameters
{continued)

Your Action

Pick the output line number
for the WARNING RANGE.

Pick the lower box under
FAULT RANGE.

Pick the output line number
for the FAULT RANGE.

Assigning Range Limits and Output Lines (continued)

Comments

This is the Output Line Selection popup menu. It shows the
output line functions that you assigned to the Output
Assignment popup menu in Chapter 4, Operating
Environment.

NOTE: This menu shows that only the output lines that you
designated in Chapter 4 as “1/Results” are available to this
gage if it is in tool set #1 (“2/Results” if the gage is in tool set
#2). These appear in light type, and all others appear in
black type (meaning that you cannot pick them).

Note also that the No Qutput box in the Output Line
Selection popup menu has a shaded square (0). This
indicates that no output line is currently assigned to carry
WARNING RANGE signals for this gage.

If you prepared an Output Line Planning Sheet in Appendix
A, refer to it for the output line assignments for this gage.

From the Output Line Selection popup menu, pick one of the
available output lines boxes labeled “1/Results”. When you
pick the appropriate box, the shaded square will shift to it.

In addition, the output line number appears in the lower box
under WARNING RANGE.

From the Output Line Selection popup menu, pick one of the
available output lines boxes labeled *“1/Results”. When you
pick the appropriate box, the shaded square will shift to it.

In addition, the output line number appears in the lower box
under FAULT RANGE.
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Selecting Range/Reference  Selecting Reference Popup Menu
Popup Menu and Parameters
(continued)  Select the Reference popup menu, if appropriate, then assign
a reference tool to provide shift and/or rotation compensation
to the currently selected gage.

You can configure CVIM so that one of the six reference tools
provides shift compensation to a gage. During an inspection,
if the reference tool detects shift and/or rotation in the
workpiece, it shifts and/or rotates the gage a corresponding
amount and direction.

Use the following steps to select a reference tool for the
currently selected gage.

Your Action Comments

Look at the Ref menu box The Ref menu box shows the currently selected reference
in the Range/Reference  tool assigned to this gage.
popup menu.

Pick the Ref menu box. When you pick the Ref menu box, the Reference popup menu
appears, as follows:

Range/Reference
Popup Menu i

{1 Ref.Line 1

Range/Outputs oo U Ref'Lfnez Reference

[ Ref.Line 3 Popup Menu
[0 Ref.Win 1

Define Gage o0 ]
O Ref.Win2

Define Features :
[ Ref.Win3

Nominal <+«—— Gage
111 B.Pixels Popup Menu

Learn:

Gage 1: Enabled

Previous Next

Env. |Camera A |Ref.Line | Ref. Win

. Window | Misc | Exit

Note that the Fixed box in the Reference menu has a shaded
square (0). This indicates that a reference tool is not
currently assigned to this gage. Also note that only the
available reference tools are in light type. All others are
sﬁlown in black type, which indicates that you cannot pick
them.

Pick the appropriate reference  If appropriate, pick one of the available reference tools from
tool from the menu. the Reference menu.
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8 Inspection Tools: Windows

Chapter Objectives

The objectives of this chapter are to explain windows and
show you how they can be used, and then show you the
procedures for configuring them. The chapter begins with a
series of questions and answers about windows.

A Few Questions and
Answers About
Windows

This part of the chapter introduces you to windows by
asking a few questions about them that might occur to you,
and then answering those questions.

Whatis a window?

A window is a two-dimensional image analysis tool whose
size and shape can be adjusted to inspect a specific part of the
workpiece image.

What does a window actually look for?

A window looks at all of the pixels - points of variable light
intensity - within its boundaries. It can look for specific
numbers of black or white pixels, specific numbers of objects
formed of black or white pixels, and so on.

How does a window look for pixels?
A window scans the area within its boundaries, left-to-right,
top-to-bottom, evaluating every pixel along the way.

What kind of information can these pixels provide?

If a cluster of black or white pixels represents a particular
feature (such as a hole) on a workpiece, counting those pixels
can indicate the relative area of that feature.

Similarly, counting separate clusters of black or white pixels
can indicate the number of features or objects within the
window’s boundaries.

By measuring the gray-scale light level of all pixels within
its boundaries, the window can determine their average
luminance.

By recording the gray-scale image of a particular feature on
a workpiece, a window can later search for this same feature
on other workpieces.

What shapes can a window have?
A window has one of three shapes: rectangular, elliptical, or
polygonal.

What are the position, size, and other limits of these
windows?

A window can be be any length or width, and can be
positioned anywhere, so long as it remains within the
useable portion of the video monitor screen.
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A Few Questions and
Answers About
Windows (continued)

How many windows are available?

The CVIM system provides 24 windows for each of the two
tool sets, for a total of 48. Each window can be rectangular,
elliptical, or polygonal.

What functions can a window perform?
A window’s function during each inspection cycle is one of
these:

® Count the number of black or white pixels within the
window.

® Count the number of black or white objects within the
window.

® Compare a specific workpiece feature with a “template” of
that feature taken from an ideal workpiece and stored in the
CVIM system’s memory.

@ Calculate the average luminence, or light intensity, of a
part of a workpiece.

Windows

Using Rectangular Windows

This part of the chapter provides you with the details of
using and configuring windows of all shapes.

Under the Using Rectanglar Windows, Using Eliptical
Windows, Using Masks with Windows, and Using Polygonal
Windows headings, you will see simple application examples
of the three window shapes.

Under the Configuring Windows heading, you will find out
how to use the “user interface” - the light pen and the popup
menus on the video monitor screen - to configure windows
for inspection tasks.

This section describes how you can use rectangular windows
to inspect a workpiece or parts of a workpiece. (Note that the
term “rectangular” includes square windows.)

The following examples use rectangular windows to
determine whether holes have been punched in a metal
plate. The assumptions are as follows:

® The metal plate is backlighted.
® Rectangular windows will be used for these operations:

¢ Count black pixels, which represent the opaque metal
in the plate.

® Count the white pixels that represent just the holesin
the plate.

@ Count the white objects that represent just the holes in
the plate.
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Using Rectangular Windows
(continued)

@ Shift and rotation compensation will not be used. (For
information on shift compensation, see Chapter 6, Reference
Tools: Lines and Windows.)

The objective of these inspection examples is for the
CVIM system to inspect every plate for the correct area
or number of holes and reject all plates with incorrect
area or number of holes.

Example 1: Figure 8.1 shows how the image of the metal
plate might look on your video monitor screen.

Figure 8.1 Screen Image of Metal Plate

Holes in Plate
Metal Plate

Since the metal plate is opaque, it appears black when
lighted from behind. The holes in the plate appear white, and
so does the area around the plate.

The window’s function in this example is simply to count the
black pixels within its boundaries.

By counting black pixels, the window is, in effect, measuring
the area of the metal plate. Thus, if any hole is either
missing or incompletely punched, the area of the plate - the
number of black pixels — will be greater than expected. If
there are too many holes, or if any hole is much too large, the
area will be smaller than expected.

In each case, the CVIM system will issue a “pass/fail” signal
that you can use to control your production equipment. For
example, you could have the production equipment send the
defective part to a reject bin.
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Using Rectangular Windows
{continued)

Figure 8.2 shows how a rectangular window might appear
when it is positioned around the metal plate. Note that the
window needs to be just large enough to enclose the plate.
This allows for a small amount of plate shift along the X and
Y axes of the image on the monitor screen.

Figure 8.2 Rectangular Window Around Metal Plate

Rectangular
Window Metal Plate

\ \

Note that in this example shift and rotation compensation
are not used. Thus, each plate must be in a nearly fixed
position within the window. The plate cannot be allowed to
shift or rotate so that part of it lies outside the window.

During an inspection operation, the window counts the black
pixels. If the black pixel count is within range limits (that
you specify), the plate “passes” inspection; if not, the plate
“fails” inspection.

Example 2: Another way of using a rectangular window is
to position it inside the plate so that the CVIM system can
count the white pixelsin the four holes, as shown in Figure
8.3.In effect, the window in this case would measure the sum
of the areas of the four holes.

During an inspection operation, the window counts the white
pixels. If the white pixel count is within range limits (that
you specify), the plate “passes” inspection; if not, the plate
“fails” inspection.
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Using Rectangular Windows Thus, if any hole is either missing or incompletely punched,
(continued)  the sum of the hole areas — the total number of white pixels -

will be smaller than expected. If there are too many holes, or
if any hole is too large, the sum will be greater than expected.

In each case, the CVIM system will issue a “pass/fail” signal
that you can use to control your production equipment.

Figure 8.3 Rectangular Window Positioned Around Holes in Metal Plate

Rectangular
Wind%w Metal Plate

Example 3: Another way of using the rectangular window
in Figure 8.3 is to have the CVIM system count the number
of white objects - the four holes.

Thus, if any hole is missing, or if there are too many holes,
the CVIM system will issue a “pass/fail” signal.

Using Elliptical Windows  This section describes how you can use elliptical windows
to inspect a workpiece or parts of a workpiece. (Note that the
term “elliptical” includes circular windows.)

Example 1: This example uses circular windows to
determine whether the two holes in a metal plate are the
correct size. The assumptions are these:

@ The metal plate is backlighted; thus, the plate will appear
black and the holes white on the monitor screen.
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Using Elliptical Windows

(continued)

® The CVIM system will use two circular windows to count
the white pixels from the holes.

® Shift and rotation compensation will not be used. (For
information on shift compensation, see Chapter 6, Reference
Tools: Lines and Windows.)

The objective for the CVIM system in this example are
to inspect each hole for the correct area.

The CVIM system will reject all plates with missing holes or
holes having an incorrect area.

Figure 8.4 shows the image of a plate with two punched
holes, each of which has a circular window around it (the
circular window is shown as a thin white circle).

Figure 8.4 Circular Windows Around Holes in Metal Plate

Circular Window
Around Hole Metal Plate

Circular Window
Around Hole

The windows’ function in this example is simply to count the
white pixels within their boundaries.

By counting white pixels, the windows are, in effect,
measuring the area of the holes. Thus, if a hole is missing,
incompletely punched, or undersize, the area of the hole- the
number of white pixels — will be smaller than expected. If the
hole is too large, the area will be greater than expected.

In each case, the CVIM system will issue a “pass/fail” signal.
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Using Elliptical Windows
(continued)

Example 2: This example uses circular windows to
determine whether an O-ring is present or missing, or is
improperly installed, on the inside wall of a cylinder. The
assumptions are these:

® The open end of the cylinder is frontlighted.

@ The CVIM system will use one circular window to count the
black pixels from the O-ring.

® Shift and rotation compensation will not be used. (For
information on shift compensation, see Chapter 6, Reference
Tools: Lines and Windows.)

The objective for the CVIM system in this example is to
inspect every cylinder for the presence of a properly
installed O-ring.

The CVIM system will issue a “pass/fail” signal for all
cylinders with missing or improperly installed O-rings.

Figure 8.5 shows how the open end of the cylinder might look
on your monitor screen. It would most likely appear gray
when lighted from above. The inside of the cylinder might
appear as darker shades of gray because of shadows.

Figure 8.5 Looking Into Open End of Cylinder With and Without O-Ring

Cylinder
Without O-Ring

O-Ring in Groove on ; ]
Inside Cylinder Wall With O-Ring

The O-ring is installed in a groove on the inside wall of the
cylinder, and it is easily visible when viewed from the open
end.
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Using Elliptical Windows  Figure 8.6 shows how a circular window might appear
(continued)  when it is positioned over the end of the cylinder. In this
example,the window’s diameter needs to be just large
enough to enclose the O-ring. This allows for a small amount
of cylinder shift along its X and Y axes of the image on the
monitor screen.

Figure 8.6 Circular Window Positioned Over End of Cylinder

Circular Area of Circular
Window Interest Window

_ Cylinder O-Ring in Groove on Cylinder
Without O-Ring Inside Cylinder Wall With O-Ring

The window is shown as a white circle inside a black square.
The black square is called the "area of interest”; however,
the circle is the only part of the image that the window will
evaluate.

The function of the window in this example is simply to
count the black pixels in the O-ring. When the O-ring is
present, the black pixel count might be 1000 to 1500; when
the O-ring is missing, the pixel count will be 0.

If an O-ring were not properly seated in the groove, the
window would probably detect that because it might see too
many black pixels.

In any case, the CVIM system will issue a “pass/fail” signal

Yvhenever the black pixel count is beyond the specified range
imits.
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Using Masks With Windows

Within each inspection window, a second window is
available that you can configure to cover unwanted or
unneeded parts of the workpiece image. This second window
is called a “mask.”

In some window applications, only a small part of the image
within the inspection window may be needed. In other
applications, some part of the image within the inspection
window may need “masking” because visual “noise” in it
interferes with the inspection of a particular workpiece
feature.

During an inspection operation, the window ignores the
image area within the mask. It processes only the area
outside the mask, but inside the window’s boundaries.

Example: Refer to the elliptical window example in Figure
8.7. This example is similar to the one in Figure 8.6 except
that it uses both a window and a mask.

Figure 8.7 Circular Window with Mask Positioned Over End of Cylinder

Circular
Window

Mask Area of Mask  Window

Cylinder
Without O-Ring

Circular
Interest

e

O-Ring in Groove on Cylinder
Inside Cylinder Wall With O-Ring

In this example, the mask and the window are both circular
and are arranged concentrically over the cylinder and O-
ring. The practical value in using this mask is that it can
remove visual “noise” or clutter that may interfere with the
inspection; however, a mask will increase processing time.
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Using Polygonal Windows

This section describes how you can use polygonal windows
to inspect a workpiece or parts of a workpiece.

The main advantage of using a polygonal window is that you
can tailor it to fit an odd-shaped workpiece or part of a
workpiece. In either case, the polygonal window can exclude
areas that may interfere with the inspection process.

Here are the capabilities and limitations of polygonal
windows:

® Four polygon windows are available per tool set.
® A polygonal window can have from three to sixteen sides.
® A mask cannot be used with a polygonal window.

Example: This example uses a polygonal window to inspect
three screws on a workpiece. The six-sided, L-shaped window
will look only at the area including the three screws. It thus
avoids the “clutter” on the workpiece.

Figure 8.8 Polygonal Window Around Screws in Workpiece

Six-Sided, L-Shaped
Polygonal Window

Workpiece
Around Screws X

TrTrrrrTeTy
ae

10O E

The polygonal window’s function could be to count objects
(the screws) or count black pixels (the total area of the
screws). Regardless of which inspection method is used, if a
screw is missing, either the object count will be short or the
area will be too small.

In each case, the CVIM system will issue a “pass/fail” signal.
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Configuring Windows

In configuring windows you will select the configuration
categories in the Window popup menu, which appears when
you pick Window from the Main Configuration menu.

These are the main configuration categories in the Window
popup menu:

® Window definition: Sets the window position and shape,
and selects the window’s inspection function (the window
“operation”).

® Select range limits, output lines, reference tool:
Selects the operating range limits that determine a “pass” or
“fail” result; selects the output line for reporting inspection
results; selects a reference tool from which the window can
receive shift compensation.

® Learn window measurements: This function “learns”
the current window measurement value, which varies
according to the type of window operation selected.

@ Select window number: This function selects the
window number (1 to 24).

o Enable/disable window: This function enables or
disables the currently selected window.

Configuring a window involves these basic steps:
® Selecting the window number (1 to 24).
® Enabling the selected window.

® Selecting the window shape: rectangular, elliptical, or
polygonal.

® Selecting the window operation: count pixels, count
objects, determine the average luminance, or perform a
template match.

@ Positioning and sizing the window(s) over the workpiece
image.

® Selecting a mask, if needed.

The following pages show you how to perform all of the steps

that configure windows. To save time, you should perform
these steps in the order given.
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Selecting Window  Your first step is to select the Window popup menu.
Popup Menu

Your Action Comments

Pick Window in the Main  When you pick the Window menu box, the Window popup
Configuration menu. menu appears above the Main Configuration menu, as
follows:

Define Window (1 1]

Range/Reference 11

Learn: Nominal = <«—— Window
0 W.Pixels Popup Menu

Window 1: Enabled

Previous Next

Env. |Camera A |Ref. Line |Ref. Win | Gage

Exit

The Window popup menu shows the five configuration
categories described earlier.

In addition to the Window popup menu, if the currently
selected window is enabled, as shown above, it will appear
somewhere on the monitor screen.

Selecting and Enabling  Select the window number and enable the window.
Window

Your Action Comments

Look at the Window menu  The Window menu box indicates the currently selected
box in the Window  window number (1 to 24). The menu box indicates whether
popup menu. that window is Enabled or Disabled.

Select the window number.  To change the window number, pick the Next (or Previous)
menu box repeatedly until the correct number appears.

The Next and Previous functions work like this: When you

pick the Next box, the next higher window number appears:
1,2,3,...24,1,2,3, and so on. When you pick the Previous
box, the next lower window number appears: 3,2,1,24,...3
2,1, and soon.

Look at the Window  If Disabled, appears, perform the next step.
menu box again.

Pick the Window  To enable the window, pick the Window menu box. The
menu box.  box should now indicate Enabled.



Chapter & Inspection Tools: Windows

8-13

Selecting Define Window
Popup Menu and
Parameters

Your Action

Pick the Define Window
menu box in the Window
popup menu.

Select the Define Window popup menu, then select the
parameters in that menu.

Comments

When you pick the Define Window menu box, the Define
Window popup menu appears above the Window popup
menu, as follows:

Shape: Rectangle eee@

Mask: No Mask (11

Op: #White Pixels eoeeo

P&P Process Win. oo

Define Window

Popup Menu
P&P Mask Win. T
Threshold/Filter (1Y)
see
Range/Reference ooe
Learn: Nominal = <«— Window
0 W. Pixels Popup Menu

Window 1: Enabled

Previous Next

Env. |Camera A [Ref.Line |[Ref. Win | Gage

Misc | Exit

Your Action

Look at the Shape menu
box in the Define Gage
popup menu.

Selecting Window Shape

Pick the Shape menu box to select a rectangular, elliptical, or
polygonal window, whichever is appropriate for your
application.

Your choice of window shape depends on the shape of the
workpiece or workpiece part that you want the window to
inspect. Note that the rectangular window is the most
efficient.

Comments

The Shape menu box shows whether the currently selected
window is Rectangular, Elliptical, or Polygonal.
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Selecting Define Window

Popup Menu and

Parameters (continued)

Your Action
Pick the Shape menu box,

if appropriate, to select

Selecting Window Shape (continued)

Comments

When you pick the menu box, the Window Shape popup
menu will appear alongside the Define Window menu.

the Window Shape

popup menu.

Mask: No Mask

Op: #White Pixels

P&P Process Win.

p— Window Shape
L] Ellipse Popup Menu

P&P Mask Win.

coe [ Polygon

Threshold/Filter

YT Define Window

Popup Menu

Range/Reference

Learn: Nominal =
0 W. Pixels

<«——— Window
Popup Menu

Window 1: Enabled

Previous Next

Env. Camera A

Ref. Line | Ref. Win | Gage

Misc ] Exit

Pick the appropriate shape
from the Window Shape

menu box.

Note that the Rectangle box in the Window Shape popup
menu has a shaded square ((J). This indicates that the
window is currently configured as a rectangle.

When you pick a different window shape menu box, the new
selection will be highlighted in the Window Shape popup

menu and will appear in the Shape menu box.

Also, the new window shape will appear on the monitor

screen.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Pick the P&P Process Win.
menu box in the Define
Window popup menu.

Aim the light pen at the
center handle.

Using P&P Process Win. Function

Pick the P&P Process Win. menu box, then position the
window over the workpiece and set the window’s dimensions.
(“P&P” means “pick and place.”)

The following procedure is based on an example that shows
you how to manipulate a rectangular (or elliptical) window
with the light pen. A subsequent example shows how to
manipulate a polygonal window and increase or decrease the
number of sides.

Each example includes these basic steps:
¢ Positioning the window over the workpiece.
® Setting the window to the appropriate dimensions.

The example in the next several steps configures a
rectangular window over a rectanglular workpiece, starting
with the small square window below. (You can use the same
steps to configure an elliptical window.)

Use the following steps to position the window and set its
length.

Comments

When you pick the P&P Process Win. menu box, a small
square (O) will appear in the center of the currently selected
window and in the center of each side of that window, as
follows:

m o o
0

These squares are the *handles” that the light pen uses to
manipulate the window on the monitor screen.

Aim the light pen at the center handle until the light pen
“sees” the handle. You may have to move the light pen
around slightly.

When the light pen sees the handle, a larger “highlight”
square will surround the handle, as follows:

m O Qo
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Pick the handle.

Drag the window to the
center of the workpiece.

Aim thelight pen at the
rightmost handle.

Using P&P Process Win. Function (continued)

Comments

Hold the pen steady in this position - the appearance of
the highlight square means that the light pen is now
properly aimed.

You can now “drag” the window across the monitor screen.
When you move the pen, the entire window follows.

K S

Rectangular
Workpiece

NOTE: Keep the tip of the pen within about one-half
inch of the monitor screen.

When you have the window in position over the workpiece,
press the pen against the monitor screen to “lock” the
window at that position.

Continue when the highlight square appears.

o O [

—
J
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action
Pick the handle.

Drag the right side until it is
Just outside the workpiece.

Lock the window’s right side
in position.

Aim the light pen at the
topmost handle.

Fick the handle.

Drag the top side until itis
Just above the workpiece.

Lock the window’s top side
in position.

Using P&P Process Win. Function (continued)

Comments

Note that the left side remains anchored.

X
.

.

7
.

.

.

Continue when the hightlight square appears.

Note that the bottom side remains anchored.

% 1

..
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Selecting Define Window  Using P&P Process Win. Function (continued)
Popup Menu and
Parameters (continued)

Your Action Comments

Repeat this process for the  Drag the left side and bottom sides until the window looks
left and bottom sides.  like this:

Window surrounds
workpiece

l

At this point, you have adjusted the window’s position
and size so that, during an inspection, it will be able to
inspect the entire workpiece.

|
J

To manipulate a polygon window and increase or decrease the
number of sides on a polygonal window, continue with the
following procedures.

If you select a polygon window shape, the Mode popup menu
will appear in the lower-right corner of the monitor screen
when you pick the P&P Process Win. menu box:

Mode > I
Popup Menu [d Add Vertex

[] Delete Vertex

Env. |Camera A |Ref.Line |Ref. Win | Gage

Exit

Note that the Move Vertex box in the Mode popup menu has
a shaded square ([J). This indicates that the that the menu is
currently configured for moving the polygon and its vertices.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Aim thelight pen at the
center handle.

Pick the handle.

Using P&P Process Win. Function (continued)

These are the three configuration modes in the Mode popup
menu:

The Move Vertex menu box enables you to move the polygon
and its vertices anywhere on the screen. When you pick the
P&P Process Win. menu box, the CVIM system automatically
“picks” the Move Vertex menu box.

The Add Vertex menu box enables you to add vertices to the
current polygon. The effect is to add sides to the polygon. The
maximum number of sides is sixteen.

The Delete Vertex menu box enables you to subract vertices
from the current polygon. The effect is to subtract sides from
the polygon. The minimum number of sides is three.

The following steps use a simple example - a four-sided
polygon in the shape of a diamond - to show the effect of
using the Move Vertex functions.

Initially, the handles are located at the four vertices and
center of the polygon:

Comments
Continue when the highlight square appears.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Drag the entire polygon
to the left, as shown.

Aim the light pen at the
rightmost vertex handle.

Pick the vertex handle.

Drag the rightmost vertex
to the right, as shown.

Using P&P Process Win. Function (continued)

Comments
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Selecting Define Window  Using P&P Process Win. Function (continued)
Popup Menu and
Parameters (continued)

Your Action Comments

Aim the light pen at the Continue when the highlight square appears.
topmost vertex handle.

Pick the vertex handle.

Drag the topmost vertex down
and to the right, as shown.

The polygon now has two enclosed areas. As noted earlier,
you can move a vertex anywhere on the screen. This includes
moving it across an adjacent or opposite side of the polygon.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Your Action

Pick the Add Vertex
menu box.

Using P&P Process Win. Function (continued)

Comments

The following steps use a simple example - a four-sided
polygon in the shape of a rectangle — to show the effect of
using the Add Vertex and Delete Vertex functions.

Initially, the handles are located at the vertices and center of
the polygon:

o

Comments

When you pick the Add Vertex menu box, the menu box
becomes shaded. The handles on the polygon shift from the
vertices to the center of the sides, and the center handle
disappears, as follows:

1
j m—

il

] Move Vertex

Mode ___,
Popup Menu

[] Delete Vertex

Env. | Camera A |Ref Line | Ref. Win | Gage

. Misc | Exit




Chapter & Inspection Tools: Windows

8-23

Selecting Define Window  Using P&P Process Win. Function (continued)
Popup Menu and
Parameters (continued)

Your Action Comments
Aimthelight penat the Continue when the highlight square appears.
leftmost handle.
]
Pick the handle.

Drag the new vertex tothe The rest of the polygon will remain anchored.
left, as shown.

< «———"Spotlight”

The vertex will follow the light pen wherever you move it.

Lock the vertex in position.  Note that the previous left side has become two sides - the
polygon now has five sides — and a new handle appears in the

center of each of these two sides.

>New Handles

L
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Selecting Define Window  Using P&P Process Win. Function (continued)
Popup Menu and
Parameters (continued)

Your Action Comments

You can repeat the Add Vertex “pick and place” function
until the polygon has 16 sides.

To exit the Add Vertex  When you pick the Add Vertex menu box, the shading is
function, pick the Add  removed, and all handles (except the center handle) return
Vertex menu box again.  to the polygon vertices.

Pick the Delete Vertex  When you pick the Delete Vertex menu box, the menu box
menu box. becomes shaded. Handles remain at the vertices, but the
center handle disappears, as follows:

[ Move Vertex

Mode ___, [] Add Vertex
Popup Menu

Env. |CameraA |Ref. Line |Ref Win |Gage |

Aim thelight pen atthe Continue when the highlight square appears.
leftmost vertex.
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Selecting Define Window  Using P&P Process Win. Function (continued)
Popup Menu and
Parameters (continued)

Your Action Comments

Pick the handle. When you pick the handle, the two leftmost sides become one
again, as follows:

rt =1

L =l

You can repeat the Delete Vertex “pick and place” function
until the polygon has only three sides.

If necessary, use the vernier ~ You can change the window’s size or position more precisely
arrows to “fine-tune” the by using the vernier arrows. The vernier arrows enable you
position or size of the window.  to make these changes in small increments.

You can access the vernier arrows while either picking a
window handle or placing the window or window side.

Press and hold the light pen tip Hold the light pen tip in for about one second. The vernier
against the window handle, arrows will then appear in the lower-right corner of the
window, or window side. monitor screen:

VERNIER ARROWS

LE L

1 1

Move top or Move vertex or Move left or
bottom side entire window up, right side
up or down. down, left, or right left or right.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Pick an arrow once to move
the window or window side one
pixel in the arrow’s direction.

Pick and hold an arrow to
change the window size or

position continuously.

Pick the “return” symbol to
release the vernier arrows.

Your Action

Look at the Mask menu box
in the Define Window
popup menu.

Using P&P Process Win. Function (continued)

Comments

The up, down, right, or left arrow, will move the entire
window or window side (vertex for polygons) one pixel in the
direction indicated by the arrow.

When you pick and hold an arrow, the window’s size or
position will change slowly for the first five or six
increments. It will then change at a more rapid rate.

When the window’s size and/or position are correct, pick the
“return” symbol (<) to release the vernier arrows and
return to the pick-and-place mode.

Selecting Window Mask Popup Menu

If a mask is appropriate for your application, select a
rectangular or elliptical mask. Otherwise, select No Mask if
no mask is needed for your application.

Your choice of mask shape depends on the shape of the
workpiece image area that you want masked.

NOTE: Here are a few things about masks to keep in mind:

® You can use any mask shape with any window shape
except a polygon.

® You cannot use a mask when using a window for
template matching.

® You can position a mask anywhere in relation to its
associated window, even totally outside the window. (The
mask, in this case, would not be able to mask anything.)

® You can make the mask large enough to include the
window. (The window, in this case, would be completely
masked.)

® Using a mask will increase processing time.

Comments

The Mask menu box shows whether a mask is currently
selected, and, if so, whether that mask is a Rectangle or
Ellipse. If the current shape is not the one you want, continue
with the next steps.
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Selecting Define Window  Selecting Window Mask Popup Menu (continued)
Popup Menu and
Parameters (continued)
Your Action Comments
Pick the Mask menu box, When you pick the Mask menu box, the Window Mask
ifappropriate.  popup menu will appear, as follows:
Shape: Rectangle eee®
Op: #White Pixels Wind Mask
indow Mas
P&P Process Win. o00 [ Rectangle Popup Menu
P&P Mask Win.  eee | | Ellipse
Threshold/Filter eoe Define Window
Popup Menu
Range/Reference  eee
Learn: Nominal = +—— Window
0 W.Pixels Popup Menu
Window 1: Enabled
Previous Next
Env. |Camera A |Ref. Line |Ref. Win | Gage Exit

Pick the appropriate
mask shape from the
Window Mask menu.

Note that the No Mask box in the Window Mask popup menu
has a shaded square ([7J). This indicates that no mask is
currently selected for this window.

If you pick a different Window Mask menu box, it will
appear as in the Mask menu box. In addition, the new mask
shape (or no mask) will appear on the monitor screen.

Using P&P Mask Win. Function

Pick the P&P Mask Win. menu box, then position the mask
within the window as is appropriate for your application and
set the mask’s dimensions.

Refer to Using P&P Process Win. Function for instructions
on positioning and sizing the mask window. The procedure
for manipulating mask windows is identical to the procedure
for manipulating process windows.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Look at the Op menu box
in the Define Window
popup menu.

Selecting Window Operation Popup Menu

Pick the Op menu box, then select one of six operations for
an elliptical or polygonal window, or seven operations for a
rectangular window, as follows:

1. Count the number of white pixels inside the window.

2. Count the number of black pixels inside the window (see
the NOTE, below).

3. Count the number of white objects inside the window.
4. Count the number of black objects inside the window.

5. Locate the edge gradient between black and white areas
within the window, identify the gradient with thin band of
white pixels, and count the number of white pixels in the
gradient “band.”

6. Measure the average luminance of all pixels inside the
window.

7. Perform a “template” match by comparing a designated
area on the workpiece (the “template”) with the same area on
all workpieces to be inspected. Note that this operation can
be used only with a rectangular window with no mask.

Your choice of window operation depends on which one is
appropriate for your application.

NOTE: Windows that are tied to reference windows can
rotate. The total number of pixels contained in a rotated
window can be slightly greater than or less than the total
number of pixelsin the original unrotated window. You will
need to account for this condition when you set the
“pass/fail” limits.

The CVIM system performs the white pixel count operation
by counting the number of white pixels within the window in
its present orientation. The value reported for the black pixel
count operation is equal to the total number of pixels in the
original unrotated window minus the number of white pixels
counted within the window in its present orientation.

This slight change in window size is normally insignificant;
however, for some applications, such asinspecting a white
area for small black defects, it may be desireable to invert the
image within the window, using the threshold cursors, then
select the #White Pixels window operation. Another
alternative is to use the #Black Objects window operation
instead of the #Black Pixels operation.

Comments

The Op indicates the currently selected window operation.
If that is not the operation you want, continue with the next
steps and select a different operation.
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Selecting Define Window  Selecting Window Operation Popup Menu (continued)
Popup Menu and
Parameters (continued)

Your Action Comments

Pick the Op menu box. When you pick the Op menu box, the Window Operation
popup menu should appear, as follows:

Define Window
Popup Menu

Shape: Rectangle eee® 7] #Black Pixels

Mask: No Mask oo O #white Obj's

v - [] #Black Obj’s
P&P Process Win. (L) [] Gradient

P&P Mask Win. 11 [0 Luminance

Threshold/Filter oo0 [ Template Match

Window Operation
Popup Menu

Range/Reference (11

Learn: Nominal =
0 W.Pixels

Window 1: Enabled

<« Window
Popup Menu

Previous Next

Env. |CameraA |Ref.Lline | Ref Win |Gage

Exit

Note that the #White Pixels box in the Window Operation
popup menu has a shaded square ([J). This indicates that the
window is currently configured to count the number of white
pixels within its boundaries.

Pick the appropriate  If you pick a different window operation menu box, a

window operation from the message will appear above the Window Operation menu, as
Window Operation menu. follows:

WARNING: Selectin? a new tool operation will
result in the nominal, range, and statistical
values being set to zero. Reselect to confirm.

The purpose of this message is to ask you to verify that you
really want to change the tool operation. If so, pick the same
menu box again.
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Selecting Define Window  Configuring #Obj's Operations
Popup Menu and
Parameters (continued)  If you selected either the #White Obj’s or the #Black Obj’s
menu box in the Window Operation popup menu, continue
with the following steps. Otherwise, skip this section.

An “object” is any group of joined pixels: black pixelson a
white background, or white pixels on a black background.
The #0bj’s operation enables a window to search for and
count either black objects or white objects whose size lies
within a specified range.

If a black object contains white pixels within its perimeter,
the white pixels can either be counted as black pixels or they
can be ignored. The same is true of a white object with black
pixelsinside its perimeter.

All objects, in order to be counted, must have a size (pixel
count) that lies within a specified pixel range, or “tolerance,”
which is based on the pixel count of a “target” object.

NOTE: To ensure correct counting, black objects must not
touch the window boundary.

In the following steps, assume that you have already selected
the #Black Obj’s operation. Use these steps to specify the
target object and set the object-size range limits for your
object-counting application.

Your Action Comments

Pick the Define Target When you pick the Define Target menu box, the Define
menu box. Target popup menu will appear, as follows:

+ White to Area

'Pick’ Target eoo Define Target
opup Menu

+ Tolerance: 10000 T

— Tolerance: 0 eee

Define Window

Define Target

. _ Menu Box
Range/Reference Ladd
Learn: Nomingl = <«—— Window

0 B.Objects Popup Menu

Window 1: Enabled

Previous Next

Env. | Camera A |Ref. Line | Ref. Win | Gage Misc [ Exit
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Selecting Define Window

Popup Menu and
Parameters (continued)

Your Action

Pick the 'Pick’ Target
menu box.

Look at the outlined object.

Aim the light pen at the
appropriate “target” object.

Pick the new "target” object.

follows:

Configuring #0bj's Operations (continued)

Comments

Earlier, when you picked the #White Obj’s or #Black Obj'’s
menu box, the Window popup menu acquired a “new” menu
box - the Define Target menu box. This selects the Define
Target popup menu, which you will use to define the “target”
object and set the parameters for the objects to be counted.

+ White to Area

+ Tolerance: 10000

- Tolerance: 0

Define Window

Outline

When you pick the ‘Pick’ Target menu box, a green outline
will appear around one of the objects within the window, as

éeoe
9000

9000

Range/Reference T
Learn: Nommgl = <«—— Window Window
0 B.Objects Popup Menu
Window 1: Enabled
Previous Next
Env. |Camera A |Ref. Line | Ref. Win Exit

If the outlined object is not the one that you want to use as

the “target” object, perform the next two steps.

Aim the light pen at the whichever object you have selected
as the “target” object. When the light pen “sees” the new

object, a red outline will appear around that object.

When you pick the new target object, a green outline will

replace the red outline around it, and the green outline
around the previous target object will disappear.

Note that the top box indicates the “area” of the target
object: Selected Target Area = 483. This is the number of

black pixelsin the target object.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Look at the menu box just
above the ‘Pick’ Target box.

If appropriate, pick the
“...Area” menu box.

Pick the + Tolerance:
menu box.

Configuring #0bj's Operations (continued)

Comments

This menu box will display either + White to Area or

- White from Area, according to how it was last configured.
(If you had selected the #White Obj's.operation, the menu
box would display either + Black to Area or - Black from
Area.)

If you select + White to Area, the window will add any
white pixels within an objects’s boundary and will consider
an object to be solid black. Thus, an object’s size will consist
of all of the pixels within its boundary.

If you select — White from Area, the window will subtract the
white pixels from the total number of pixels within an
object’s boundary. Thus, an object’s area will consist of all of
the pixels within its boundary minus the white pixels.

The same process applies when you select the #White Obj’s
operation.

If this function is not currently set the way you want it,
perform the next step. Otherwise, skip the next step.

When you pick the “. .. Area” menu box, the current status
toggles to the opposite status. Thus, + White to Area will
change to - White from Area, or vice versa.

When you pick the + Tolerance: menu box, the “calculator
pad” will appear on the monitor screen, as follows:

+ White to Area

Calculator
Pad

‘Pick’ Target °

— Tolerance: 0 [T
Define Window ecs
71819 + - |w
YY)
Range/Reference R x| /1<
Learn: Nominal =
0 B.Objects 1123 | cr
Window 1: Enabled
0. Enter
Previous Next
Env. |Camera A |Ref. Line | Ref. Win Misc | Exit




—

Chapter & Inspection Tools: Windows

8-33

Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Pick each digit of the new
“+ 7 tolerance Limits.

Pick the Enter key.

Pick the — Tolerance:
menu box.

Pick each digit of the new

e

=" tolerance limits.

Pick the Enter key.

Configuring #0bj’s Operations (continued)

Comments

The + Tolerance value is the upper limit of the object’s area,
in pixels.

As the calculator “display” indicates, the current value of
+ Tolerance is 10000. This is the default value for
+ Tolerance.

The + Tolerance menu box enables you to select the upper
limit of the tolerance range within which the area of the
objects can deviate from area of the “target” object and still
be counted.

If the target object has an area of 483 black pixels, as shown
in the preceding figure, you could set the + Tolerance to,
say, 525. The window will then count objects having an area
no more than 525 black pixels.

As you pick each digit, it will appear in the calculator
“display.” Thus, for a value of 525, pick “5,” pick “2,” then
pick “5” again.

The new value will appear in the + Tolerance menu box.
The “calculator pad” will remain in its present position.

The - Tolerance value is the lower limit of the object’s area,
in pixels.

As the calculator “display” indicates, the current value of
- Tolerance is 0. This 1s the default value for - Tolerance.

The - Tolerance menu box enables you to select the lower
limit of the tolerance range within which the area of the
objects can deviate from area of the “target” object and still
be counted.

Again, if the target object has an area of 483 black pixels, as
shown in the preceding figure, you could set the - Tolerance
to, say, 450. The window will then count objects having an
area no less than 450 black pixels.

As you pick each digit, it will appear in the calculator
“display.” Thus, for a value of 450, pick “4,” pick “5,” then
pick ©0.”

The new value will appear in the - Tolerance menu box.

You have now set the upper and lower range limits for the size
of objects to be counted.

Skip the next steps and proceed to the section called
Selecting Range/Reference Popup Menu and Parameters to
configure the range limits, output lines, and reference tools,
as appropriate for your application.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Pick the Threshold/Filter
menu box in the Define
Window popup menu.

Shape: Rectangle eee

Mask: No Mask 1YY

Op: #White Pixels eoeo®

P&P Process Win. eee

P&P Mask Win.

Range/Reference (11

Learn: Nominal =
0 W. Pixels

Window 1: Enabled

Previous Next

Using Threshold/Filter Function (Pixel and Object Counts)

Select the Pixel/Obj Filter popup menu and threshold-
adjusting slide bar, then use a combination of filter
selections and threshold settings to obtain the best binary
image of the desired feature(s) within the window.

NOTE: The Threshold/Filter function applies only to these
four window operations: #White Pixels, #Black Pixels,
#White Obj's, and #Black Obj's.

Comments

When you pick the Threshold/Filter menu box, the Pixel/Obj
Filter menu and slide bar appear on the monitor screen,

as follows:

Define Window

Popup Menu

<«—— Window
Popup Menu

Left
Cursor
Slide
Bar

Pixel/Obj Filter
Popup Menu

1. Identity

Identity

Identity

identity

Identity

ofjufalwln

Identity

Right_—"|

Cursor

Env. |Camera A |Ref Line |Ref. Win | Gage

Misc | Exit

v \O:— orporTvwm=>I A - T A

Look at the threshold cursors
on each side of the slide bar.

The cursors on each side of the slide bar are the means
by which you will set the initial contrast between the
workpiece feature(s) to be inspected and the adjacent image

area.

Think of the slide bar as being a scale with 1 at the bottom
and 63 at the top, where 1 represents black, 63 represents
white, and all numbers in between represent shades of gray
between black and white.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Pick the left cursor.

Drag the left cursor to its
topmost position.

Pick and drag the right cursor
to its bottommost position.

Check whether the feature to
be inspected should appear
black or white.

Pick and drag the right cursor
upward.

or,

Pick the left cursor again
and drag it downward.

Using Threshold/Filter Function (Pixel and Object Counts)
(continued)

Comments

Think of the left cursor this way: Any part of the image
within the window that is lighter than the current cursor
setting will appear black in the window. Thus, if the cursor is
set to 45 and some part of the image area is 46 or higher, that
part will appear black in the window.

Think of the right cursor this way: Any part of the image
within the window that is darker than the current cursor
setting will appear black in the window. Thus, if the cursor is
set to 25 and some part of the image area is 24 or lower, that
part will appear black in the window.

Any part of the image within the window that is neither
lighter than the left cursor setting, nor darker than the right
cursor setting, will appear white in the window. Thus, if the
left cursor is set to 45 and the right cursor is set to 25, any
part of the image area within the window between those two
gray values will appear white in the window.

NOTE: The left cursor cannot be moved lower than the right
cursor, and the right cursor cannot be moved higher than the
left cursor.

To pick the cursor, aim the light pen at it. When you see a
red box around the cursor, press the light pen tip against the
monitor screen for a moment. This causes the cursor to turn
yellow, indicating that you can now “drag” the cursor up and
down.

This initializes the left cursor’s position to 63.

This initializes the right cursor’s position to 1.

With the two cursors positioned this way, the image area
within the window should now appear all white.

If the feature to be inspected should appear black against a
white background, adjust the right cursor first. On the other
hand, if the feature to be inspected should appear white,
adjust the left cursor first.

Drag the right cursor upward until the feature to be
inspected turns black and has the proper dimensions and
overall appearance.

Drag the left cursor downward until the feature to be
inspected turns white and has the proper dimensions and
overall appearance
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Look at the Pixel/Obj Filter
table.

Reset each filter table box to
read ldentity, if necessary.

Recheck the feature shape.

Check for white noisein a
a black feature.

Check for black noisein a
a white feature.

Using Pixel/Obj Filter Menu

If the feature that you've defined with the cursor(s) has the
proper shape, but has “noise” in it (that is, white specksin a
black feature, or black specks in a white feature), you should
select the Pixel/Obj Filter table and use the filter function to
try to remove these specks.

The filter function provides two filtering tools:

® The +White/-Black tool, which replaces a layer of black
pixels with white pixels.

® The ~White/ + Black tool, which replaces a layer of white
pixels with black pixels.

Identity signifies no filtering.
Here’s how you can use the filter function:

Example: Assume that the feature to be inspected is white
and has black “noise” in it. Assume further that you have set
three successive filter table boxes (#1, 2, and 3) to + White/-
Black. In doing so, the white pixels in the feature expanded
and the black pixels contracted - the smallest ones (that is,
the “noise”) disappearing altogether.

This procedure eliminated the black noise, but, at the same
time, it expanded the size of the white feature. To restore the
white feature to its original size, you must set the next three
filter table boxes (#4, 5, and 6) to -White/ + Black. This will
restore the white feature, minus the black noise, to its
original size.

For your own application, you can experiment with various
combinations of filter tools to “clean up” the feature image.

Comments

Do all six boxes read |dentity? (Note that if you configured
the window to count objects, box #6 will be “locked” in the -
White/ + Black state.)

If any box does not presently read Identity, pick that box
successively until it does. (When you pick a box successively,
it will read + White/-Black, -White/ + Black , and Identity.)

When all boxes read Identity, you may have to adjust the
cursors slightly to re-optimize the feature shape. If the
feature shape is again acceptable, but still has “noise” in it,
continue with the following steps.

If the noise consists of white specks in a black feature,
use -White/ + Black first, then + White/~ Black.

If the noise consists of black specks in a white feature,
use + White/- Black first, then -White/ + Black.

Your objective is to either eliminate *noise” in the
binary image or reduce it to an acceptable level.
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Selecting Define Window  Configuring Gradient Operations
Popup Menu and
Parameters (continued)  If you selected the Gradient menu box in the Window
Operation popup menu, continue with the following steps.
Otherwise, skip this section.

When a window (rectangle, ellipse, or polygon) is configured
for the Gradient operation, it can locate an edge or gradient
between dark and light areas inside the window. It displays
the edge or gradient image as a thin band of white pixels and
counts the number of white pixelsin thatimage.

The following illustration shows how this looks on the
monitor screen.

Black object on white background:

<+— Window

A < Black Object
< White
Background
White object on black background:
Window

White Object

<«— Black
Background

Window, object, and background
after setting gradient:

Gradient Image
“band” of
white pixels
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Selecting Define Window
Popup Menu and.
Parameters (continued)

Configuring Gradient Operations (continued)

A shows a black object against a white background, and B
shows a white object against a black background.

(Note that the objects and backgrounds will appear as shown
in A and B only when one of the other window operations,
such as #Black Pixels, is selected. When the Gradient window
operation is selected, a window cannot display objects and
backgrounds as shown.)

C shows the gradient image - the band of white pixels
surrounding the object — after the gradient threshold is
properly adjusted. The objects in A and B will both appear
this way following the gradient threshold adjustment.

The gradient threshold is a value, from 1 to 63, representing
the difference in the gray scale values of adjacent pairs of
pixels within the window. The higher the number, the greater
the gray scale difference that is required for the CVIM system
to consider a pixel pair to be a gradient.

Each point in the window where the difference in the gray
scale value of adjacent pairs of pixels is greater than the
threshold setting is identified as a gradient. The window sets
the pixels white at all of these points.

Conversely, each point where the difference in the gray scale
value of adjacent pairs of pixels is less than the threshold
setting is not identified as a gradient. The window sets the
pixels black at all of these points.

You can selectively turn on or turn off specific components of
the gradient image, and you can also select one of two widths
for the gradient image.

The following illustration shows how A in the preceding
illustration would appear with some components of the
gradient image turned off.

Black object on white background:

The overall inspection function of the Gradient window
operation is to look for specified edge gradients on or around
anobject and, if found, count the white pixels in the resulting
gradient image.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Pick the Threshold/Filter
menu box in the Define
Window popup menu.

Using Threshold/Filter Function (Gradient)

Select the Gradient popup menu and gradient threshold-
adjusting slide bar. Use the slide bar to set the gradient
threshold for the best gradient image. Use the menu to select
the width of the gradient image and the sides of the object on
which the image is to appear.

Comments

When you pick the Threshold/Filter menu box, the Gradient
popup menu and gradient threshold slide bar will appear, as
follows:

G

Shape: Rectangle eee® R

. A

Mask: No Mask ooe Sélde D

Op: Gradient ose Define Window ar ]

Popup Menu E

P&P Process Win. (1) N

P&P Mask Win oo Gradient T

Popup Menu I

H

R

E

Width: 1 >

Range/Reference o0e 0
Right: On

Learn: Nominal = L | Cursor

0 W.Pixels Left: On D
Window 1: Enabled Up: On
Previous Next Down: On

Env. |CameraA |Ref. Line |Ref. Win | Gage Exit

Note that the Width value is “1.” This selects the narrower of
the two gradient image widths. Width value “2” can be used
where appropriate to enhance gradient sharpness or increase
the white pixel count.

Note also that the Right, Left, Up, and Down boxes are all set
to *On.” This turns on all four parts of the gradient image.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Look at the Gradient
popup menu.

Pick each menu box that
reads “Off.”

Look at the threshold cursor
next to the slide bar.

Pick the cursor.

Drag the cursor to its
bottommost position.

Slowly, drag the cursor
upward.

Stop the cursor when the
gradient image is correct
for your application.

Using Threshold/Filter Function (Gradient)
(continued)

Comments

The Gradient menu enables you to selectively turn on or off
each of the four components of the gradient image. The menu
also enables setting the image to one of two widths.

Picking the “Off” menu boxes toggles them to “On.”

The cursor is the means by which you will set the gradient
threshold. The slide bar represents a scale with 1 at the
bottom and 63 at the top.

To pick the cursor, aim the light pen atit. When you see a
red box around the cursor, press the light pen tip against the
monitor screen briefly. This causes the cursor to turn yellow,
indicating that you can now “drag” the cursor up and down.

This initializes the cursor’s threshold value to 1.

As you drag the cursor, watch for the gradient image in
the window.

If you drag the cursor too far upward, the entire image
within the window will turn black. If this occurs, drag the
cursor down again.

This completes the configuration of the Gradient window
operation, unless your application requires turning off some
components of the gradient image. If so, continue with the
following steps; if not, skip to the section called Selecting
Range/Reference Popup Menu and Parameters.

Using Gradient Menu

The lower four menu boxes of the Gradient menu select the
on or off state of the four components of the gradient image.

Width: 1

Right: On

Left: On

Up: On

Down: On

The terms Right, Left, Up, and Down in the menu boxes refer
to the direction that each component of the gradient image
faces. The four terms also refer to the search direction that
the window uses to locate each component.
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Selecting Define Window
Popup Menu and
Parareters (continued)

*Search Directions:

Using Gradient Menu (continued)

Since the search direction is always from dark to light, the
following relationship exists between the search direction
and the four components of the gradient image:

® The Up search direction relates to the top-facing
component of the gradient image.

® The Down search direction relates to the bottom-facing
component of the gradient image.

® The Left search direction relates to the left-facing
component of the gradient image.

o The Right search direction relates to the right-facing
component of the gradient image.

Each component of the gradient image consists of one or
more parts, according to the shape of the object.

In the following illustration, a multi-sided dark object (with
a light hole) identifies the search direction for each side and

the several parts of each gradient image component:

l

- "Right"

*The search direction is always
from adark area to a light area.

Window Down

The illustration shows that each gradient image component
around (and inside) the object consists of several parts. Thus,

there are four right-facing (“Right”) parts, four top-facing
(“Up”) parts, three left-facing (“Left”) parts, and three
bottom-facing (“Down”) parts.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Using Gradient Menu (continued)

As an example, if you toggle all four menu boxes to “On,” all
four components of the gradient image will turn on, as shown
in A below.

If you toggle the “Right” menu box to “On” and all other
menu boxes to “Off,” only the four parts of the right-facing
component of the gradient image will turn on, as shown in B.
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Look at the Gradient
popup menu again.
Toggle the search direction

menu boxes as required
for vour application.

Toggle the Width menu box
to“1”or “2,” as required
for vour application.

Using Gradient Menu (continued)

Comments
Each search direction box is either “On” or “Off.”

Toggle each search direction box to either “On” or “Off,”
whichever is appropriate for your application.

The “1” width is narrower than the “2” width.

This completes the configuration for the Gradient window
operation.

Configuring Template Match Operations

If you selected the Template Match menu box in the Window
Operation popup menu, continue with the following steps.
Otherwise, skip this section and continue with the section
called Selecting Range/Reference Popup Menu and
Parameters.

The Template Match operation enables the window to
compare a specified feature on each inspected workpiece
with a stored reference image (the “template”) of that same
feature.

Note that the Template Match operation can be used only
with a rectangular window without a mask.

During an inspection operation, the window examines each
pixel in the workpiece image and compares it with the same
pixel in the stored template. If the pixel’s value ~ ranging
from O (darkest) to 63 (brightest) - lies within the pixel
tolerance limits that you specified, that pixel “passes.”

When it has examined all pixels in the workpiece image, the
window reports its “results” as a percentage of failed pixels.
For example, if the window size were 100 pixels by 60 pixels,
and 600 pixels had values lying outside the specified pixel
tolerance limits, the window would report a result of
600/6000 x 100% = 10% failed pixels.

NOTE: Before continuing, be sure that you have already
positioned the window over the template feature on the
reference workpiece.
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Selecting Define Window

Popup Menu and
Parameters (continued)

Your Action

Pick the Define Template

menu box.

Configuring Template Match Operations (continued)

Use the following steps to store the template and set the
pixel tolerance limit.

Comments

Earlier, when you picked the Template Match menu box, the
Window popup menu acquired a “new” menu box - the
Define Template menu box. This menu box selects the popup
menu, which you will use to store the template and define
the pixel tolerance limits.

When you pick the Define Template menu box, the Define
Template popup menu will appear, as follows:

Save Template

Template Disp: Off

Define Template

Pixel Tol: 3

Popup Menu

Define Window (1 1]

Define Template
Menu Box

Range/Reference s

Learn: Nominal = Window
0% Error Popup Menu
Window 1: Enabled
Previous Next
Env. |Camera A |Ref.Line | Ref. Win | Gage Misc | Exit

Pick the Save Template
menu box.

Look at the Template Disp

menu box.

Look at the Pixel Tol
menu box.

When you pick the Save Template menu box, the template
image in the window is stored in CVIM system memory, and
the word Delete replaces the word Save in the menu box.

(To delete the stored template, pick the menu box again. The
stored template will be deleted from memory, and the word
Save will replace the word Delete.)

The Template Disp menu box indicates whether of not the
stored template image will appear on the monitor screen. If
On appears, the template image will appear in the upper
right corner of the screen. If Off appears, the template image
will not appear on the screen. Pick the menu box to select the
opposite status. Pick again to revert to the previous status.

The Pixel Tol menu box indicates the currently selected

pixel tolerance limit. For example, if 5 appears, it means
that the gray scale value of eacﬁ pixel in the workpiece image
must be within T 5 of the corresponding pixel in the stored
image (the template). Thus, if a pixel in the template hasa
gray scale value of 23, the corresponding pixel in the
workpiece image must have a value of 23 +5 (18 to 28).
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Selecting Define Window
Popup Menu and
Parameters (continued)

Your Action

Pick the Pixel Tol menu box.

Configuring Template Match Operations (continued)

Comments

Note that increasing the pixel tolerance value will decrease
the processing time.

When you pick the Pixel Tol menu box, the calculator pad
will appear on the monitor screen, as follows:

Define Template

Save Template

Popup Menu

Template Disp: Off

Define Window (11}
71819 + 1 - o
1 Calculator
Range/Reference  eee Pad als e x| /1
Learn: Nominal =
0% Error « Window 11213 «| dr
Popup Menu
Window 1: Enabled
0. Enter
Previous Next

Env.

Camera A | Ref. Line | Ref. Win

Exit

Pick each digit of the new
pixel tolerance limits.

Pick the Enter key.

As you pick each digit, it will appear in the calculator
“display.” Thus, for a value of 12, pick “1,” then pick “2.”

When you pick the Enter key, the new value will appear in
the Pixel Tol menu box.

When you finish entering the pixel tolerance value, proceed
to the section called Selecting Range/Reference Popup Menu
and Parameters to configure the range limits, output lines,
and reference tools, as appropriate for your application.

The range limits for a template-matching window are based
on the window’s inspection “results,” which reflect the
percentage of pixels that failed to match the corresponding
pixels in the template.

The question of what is an acceptable percentage of failed
pixels depends on the requirements of your specific
application. To help you determine these requirements, you
can use the Learn function and/or run a series of trial
inspections. The Selecting Range/Reference Popup Menu
and Parameters section will show you how.
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Using Learn Function

Your Action
Pick the Learn menu box.

Look at the new value in
the Learn menu box.

Selecting Range/Reference
Popup Menu and Parameters

Your Action

Pick the Range/Reference
menu box in the Window
popup menu.

Pick the Learn menu box in the Window popup menu to
command the CVIM system to “learn” one of the following
values:

® The black or white pixel count.
® The number of black or white objects.
@ The average luminance level.

@ The percent of pixels that failed to match those in a stored
template.

Comments

When you pick the Learn menu box, the window “learns” the
value according to the operation that you selected for this
window.

For example, if you selected the #Black Pixels window
operation, the window will “learn” the number of black
pixels that it sees within the window’s boundary.

The new value appears in the Learn menu box.

Select the Range/Reference popup menu, then select the
parameters in that menu.

Comments

When you pick the Range/Reference menu box, the Range/
Reference popup menu appears above the Window popup
menu, as follows:

Range/Outputs o0e Range/Reference
Ref: Fixed o0 Popup Menu
Define Window e0e
Learn: Nominal = <«—— Window
0 W. Pixels Popup Menu

Window 1: Enabled
Previous Next

Env. |CameraA |Ref. Line | Ref Win | Gage }¥ Misc | Exit
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Selecting Range/Reference
Popup Menu and
Parameters (continued)

Assigning Range Limits and OutputLines

Range Limits — The term range limit, as it applies to a
window, refers to the upper and lower tolerance limits for the
selected window operation.

In general, range limits specify the upper and lower
boundaries of acceptable inspection “results” values. Thus,
the “result” value could be a pixel count, object count, or
other value from the window inspection operation.

The CVIM system provides two sets of range limits:

Warning range limits, and fault range limits. Warning range
limits always lie within fault range limits or be equal to
them.

The two sets of range limits have this relationship:
LF<=LW<=REFERENCE< =UW<=UF

The REFERENCE value could be the “nominal” value from
a Learn operation, or a “mean” value from a trial inspection
series. For example, ifthe REFERENCE value were 1500
pixels,

@ The LW value (lower warning limit) could be set to 1480
pixels.

® The UW value (upper warning limit) could be set to 1520
pixels.

® The LF value (lower fault limit) could be set to 1460 pixels.

® The UF value (upper fault limit) could be set to 1540
pixels.

If an inspection result value goes outside either warning
limit, the CVIM system will generate a warning signal. If
the value goes outside both a warning limit and a fault limit,
the CVIM system will generate both a warning signal and a
fault signal.

In a practical application, the warning range limits can be
used to indicate a deteriorating condition, such as a cutting
tool starting to wear out, and the fault limits can be used to
indicate a “hard” failure, such as a broken cutting tool.

Output Lines - The term output lines refers to the 14 discrete
output lines assigned to carry various signals to your
production equipment. Of these signals, the “results” and
master range signals indicate whether or not any of the
warning and/or fault range limits have been exceeded.

Here are a couple of examples of using the warning and fault
range limits and their corresponding output lines:

Example 1: If the size of stamped-out hole in a metal plate
changes as the die wears, and drifts outside the specified
warning limit, the CVIM system will issue a signal to the
“results” output line that you specified for the window’s
warning signal. The inspection processing will then
continue.
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Selecting Range/Reference
Popup Menu and
Parameters (continued)

Your Action

Position a “perfect” workpiece
in the monitor screen.

Perform a Learn function,
as described earlier.

Record the value shown in
the menu box.

Position a minimum-tolerance
workpiece in the screen.

Perform a second Learn
function and record the value.

Assigning Range Limits and Output Lines (continued)

The warning signal could be used to inform operations
personnel that the die needs to be replaced soon, but not
necessarily right away. They could then plan to replace the
die at a convenient time, such as a shift change, rather than
being forced to shut down during a shift.

Example 2: If a stamping die breaks, the size of the
stamped-out hole could change abruptly outside both the
warning limit and the fault limit. In this case, the CVIM
system will issue both a warning signal and a fault signal to
the specified “results” output lines, and the inspection
processing would then stop.

The fault signal could be used to inform operations personnel
that the tool needs to be replaced right away.

Two procedures are available for determining the
appropriate range limits for your application: The shorter
procedure is to use the Learn function described earlier. The
longer procedure is to run a series of inspectionson a
representative sample of workpieces in order to accumulate
a statistical basis for setting the range limits.

The following steps describe the shorter procedure using the
Learn function:

Comments

The “perfect” workpiece should be one on which the
workpiece dimension or other characteristic that the window

i—?— to inspect is in the middle of the tolerance range; that is,
*0.

Before you perform the “learn” function, be sure the window
is properly positioned over the workpiece in the monitor
screen and the threshold (if applicable) is correctly set.

This value is the count or measurement for the “perfect”
workpiece.

The “minimum-tolerance” workpiece should be one on
which the workpiece dimension or other characteristic is at
the low end of the tolerance range. This is the dimension or
characteristic below which the workpiece is unacceptable.

This value is the count or measurement for the “minimum-
tolerance” workpiece.
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Selecting Range/Reference
Popup Menu and
Parameters (continued)

Your Action

Position a maximum-
tolerance workpiece
in the screen.

Perform a third Learn
function and record the value.

Your Action

Prepare to run a series
of “trail” inspections.

Pick the Exit menu box in the
Main Configuration menu.

Pick the Runtime Init. menu
box in the Exit menu.

Look at the Mode menu box
in the Runtime Init.menu.

Pick the Runtime Display
menu box in the Exit menu.

Pick the Stat. Page 1 menu
box in the Runtime
Display menu.

Assigning Range Limits and Output Lines (continued)

Comments

The “maximum-tolerance” workpiece should be one on
which the workpiece dimension or other characteristic is at
the high end of the tolerance range. This is the dimension or
characteristic above which the workpiece is unacceptable.

This value is the count or measurement for the “maximum-
tolerance” workpiece.

You can use these three values to determine the appropriate
fault and warning range limits for this window.

The following steps describe the longer procedure using a
trial series of inspections:

Comments

Refer to Chapter 10, Runtime Operations for more details
about the following steps.

For these trial inspection series, you should have on hand a
sufficiently large quantity of representative workpieces.

If you cannot use the actual factory-floor setting to perform
these trial inspections, you can manually position each
workpiece in front of the camera and use a manual trigger,
or use some type of automatic positioning and triggering
mechanism that approximates the factory-floor situation.

When you pick the Exit menu box, the Exit popup menu
will appear.

When you pick the Runtime Init. menu box, the Runtime Init.
popup menu will appear.

If“Standard” appears, pick the box once to toggle to
“Learn.” This activates the “learn” mode during the trial
inspection series and ensures the accumulation of “results”
data for this window in the statistics tables.

When you pick the Runtime Display menu box, the Runtime
Display popup menu will appear.

The Stat. Page 1 menu box causes page one of the statistics
tables to appear on the monitor screen when you activate
the run mode. Page one displays “results” statistics for all
enabled windows.



8-50

Chapter 8 Inspection Tools: Windows

Selecting Range/Reference

P Y YT .Y Frnas A

D AA o~
rupup viciiu aiilu
Parameters (continued)

Your Action

Pick the Runtime menu
box in the Exit menu.

Pick the Goto Runmode menu
box in the Runtime menu.

Look the statistics table.

When you have enough
inspections, look at the
four statistics columns
in the Stat. Page 1 table.

Pick the Setup menu box
to stop the runmode.

Pick the Window menu box.

Select the window number.

Pick the Range/Reference
menu box.

Assigning Range Limits and Output Lines (continued)

Comments

When you pick the Runtime menu box, the Runtime popup
menu will appear.

When you pick the Goto Runmode menu box, the CVIM
system will begin running inspections if you selected
Auto/Internal as the trigger source. If not, the system will
await trigger inputs from whatever trigger source you
selected.

Asthe inspections continue, the Stat. Page 1 table will
display accumulated “results” data only for each enabled
window. No data will appear for a window that is not
enabled.

These columns show the mean, standard deviation,
minimum reading, and maximum reading statistics for the
1nspection series.

These statistics are your basis for configuring the range
limit values for the currently selected window.

Picking the Setup menu box stops the run mode and returns
the CVIM system to the configuration mode.

At this time, the firal data appearing in the Stat. Page 1
table are recorded in the Inspection Statistics table for the
currently selected window. You will see this when you pick
the Range/Outputs menu box in the Range/Outputs popup
menu.

This restores the Window popup menu.

This restores the window number whose range limits you
want to set.

This restores the Range/Reference popup menu.
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Popup Menu and
Parameters (continued)

Your Action

Pick the Range/Outputs menu
box in the Range/Reference
popup menu.

Assigning Range Limits and Output Lines (continued)

Use the following steps to set range limits and assign output
lines.

Comments

When you pick the Range/Outputs menu box, two tables will
appear on the monitor screen, as follows:

1784
506
1787

1764
1776.146
6.579

0 eee 0 eee

0 eee

0 eee

None eee

None eee

Inspection

Statistics Table

Range/Reference Range/Output
Ref: Fixed o0 Popup Menu Setup Table
Define Window see
Learn: Nominal = <«—— Window
1784 W. Pixels Popup Menu

Window 1: Enabled
Previous Next

Env. [Camera A |Ref.Line | Ref Win | Gage Exit

The Range/Outputs table is the one you will use to set the
range limits and assign the output lines. The numbers
appearing in it now are the limits and lines set previously.
Note that each box in the table has the three dots (eee),
which indicates that you will need to pick each box, one at a
time, in order to set its value.

The Inspection Statistics table shows the statistical
accumulation of inspection “results” data if you performed a
series of inspections with the CVIM system running in the
“learn” mode. These numbers can help you choose the best
values for the range limits.
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Popup Menu and
Parameters (continued)  The next several steps show you how to enter values for the
range limits.

NOTE: The order in which these steps are presented may
not be the appropriate order in all cases. If not, a blinking
message will appear in the calculator display that says:
VALUE OUT OF RANGE. For example, this message will

annear if vou attemnpt to change the upper warning range
4 r’\/ul Py S J A AV uvvaLlrU s \/L‘-ullb\-r VaAAN. thtl Y LAA AAAAAb i ul.‘.b\./

limit to a value below the lower warning range limit.

Your Action Comments

Pick the upper box under  Thisis the warning range upper (“High”) limit. When you
WARNING RANGE.  pick this box, the calculator pad appears on the monitor
screen, as follows:

1784
506
1787
: 1764
0 eeo | 1776.146
0 eee 0 eee 6.579
None eee None eee T
Inspection
T Statistics Table
Range/Output
Setup Table
Ref: Fixed o0
Define Window {1 1)
Range/Reference
Popup Menu 71819 +1 - |%
) 41516 X|/1=
Learn: Nominal = <+—— Window
1784 W. Pixels Popup Menu 1123 | ar
Wind 1: Enabled
Indow hable Calculator ol Enter

Previous Next Pad

Env. |Camera A [Ref. Line |[Ref. Win |Gage

_ Misc | Exit

Pick each digit of the upper  As you pick each digit, it will appear in the calculator
warning limit value. “display.” Thus, for a value of 69, pick “6,” then pick “9.”

Pick the Enter key. When you pick the Enter key, the new value will appear in
the upper box under WARNING RANGE.

Pick the middle box under  This is the warning range lower (“Low”) limit.
WARNING RANGE.

Pick each digit of the lower  As you pick each digit, it will appear in the calculator
warning limit value. “display.”
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Popup Menu and Parameters

(continued)

Your Action
Pick the Enter key.

Pick the upper box under
FAULT RANGE.

Pick each digit of the upper
fault imit value.

Pick the Enter key.

Pick the middle box under
FAULT RANGE.

Pick each digit of the lower
fault limit value.

Pick the Enter key.

Pick the lower box under
WARNING RANGE.

Assigning Range Limits and Output Lines (continued)

Comments

When you pick the Enter key, the new value will appear in
the middle box under WARNING RANGE.

This is the fault range upper (“High”) limit.

As you pick each digit, it will appear in the calculator
“display.”

When you pick the Enter key, the new value will appear in
the upper box under FAULT RANGE.

This is the fault range lower (“Low”) limit.

As you pick each digit, it will appear in the calculator
“display.”

When you pick the Enter key, the new value will appearin
the middle box under FAULT RANGE.

When you pick this box, a variation of the Output
Assignment popup menu appears on the monitor screen, as
follows:

O 1 1/Results
O 2 1/Results
[0 3 1/Results
O 4 1/Results
T O 5 2/Results
Range/Output 0 6 2/Results

Setup Table
Ref: Fixed (11 0 7 NotUsed
Define Window L L L [] 8 NotUsed
Range/Reference [0 9 NotUsed

Popup Menu

[0 10 NotUsed

Window

11 N
Learn: Nominal = Popup Menu = ot Used
1784 W. Pixels {J 12 NotUsed
: OutputLine

Window 1: Enabled selection [0 13 NotUsed
Previous Next Popup Menu ] 14 NotUsed
Env. |CameraA |Ref.Line |Ref Win |Gage Misc | Exit
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Popup Menu and Parameters
(continued)

Your Action

Pick the output line number
for the WARNING RANGE.

Pick the lower box under
FAULT RANGE.

Pick the output line number
for the FAULT RANGE.

Assigning Range Limits and Output Lines (continued)

Comments

This is the Output Line Selection popup menu. It shows the
output line functions that you assigned to the Output
Assignment popup menu in Chapter 4, Operating
Environment.

NOTE: This menu shows that only the output lines that you
designated in Chapter 4 as “1/Results” are available to this
window if it is in tool set #1 (“2/Results” if the window is in
tool set #2). These appear in light type, and all others appear
in black type (meaning that you cannot pick them).

Note also that the No Output box in the Output Line
Selection popup menu has a shaded square (0). This

indicates that no output line is currently assigned to carry
WARNING RANGE signals for this window.

If you prepared an Output Line Planning Sheet in Appendix
A, refer to it for the output line assignments for this window.

From the Output Line Selection popup menu, pick one of the
available output lines boxes labeled “1/Results”. When you
pick the appropriate box, the shaded square will shift to it.

In addition, the output line number appears in the lower box
under WARNING RANGE.

From the Output Line Selection popup menu, pick one of the
available output lines boxes labeled “1/Results”. When you
pick the appropriate box, the shaded square will shift to it.

In addition, the output line number appears in the lower box
under FAULT RANGE.
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Selecting Range/Reference  Selecting Reference Popup Menu
Popup Menu and Parameters
(continued)  Select the Reference popup menu, if appropriate, then assign
a reference tool to provide shift and/or rotation compensation
to the currently selected window.

You can configure CVIM so that one of the six reference tools
provides shift compensation to a window. During an
inspection, if the reference tool detects shift and/or rotation
in the workpiece, it shifts and/or rotates the window a
corresponding amount and direction.

Use the following steps to select a reference tool for the
currently selected window.

Your Action Comments

Look at the Ref menu box  The Ref menu box shows the currently selected reference
in the Range/Reference  tool assigned to this window.
popup menu.

Pick the Ref menu box.  When you pick the Ref menu box, the Reference popup menu
appears, as follows:

Range/Reference
Popup Menu
[ Ref.Line1
Range/Outputs [ Ref.Line 2

< Reference
O Ref.Line 3 Popup Menu

[J Ref.Win 1
O Ref.Win 2
] Ref.Win 3

Define Window (1 1]

Nominal = | «—— Window
0 W. Pixels Popup Menu

Window 1: Enabled

Learn:

Previous Next

Env. |CameraA |Ref.Line |Ref. Win [Gage Misc | Exit

Note that the Fixed box in the Reference menu has a shaded
square (0). This indicates that a reference tool is not
currently assigned to this window. Also note that only the
available reference tools are in light type. All others are
s}l:own in black type, which indicates that you cannot pick
them.

Pick the appropriate reference  If appropriate, pick one of the available reference tools from
tool from the menu. the Reference menu.
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9 Configuration Aids and Storage
Functions

Chapter Objectives

This chapter shows you how to use the configuration aids
and the configuration storage and retrieval functions in the
Misc popup menu. This menu appears when you pick the
Misc menu box in the Main Configuration menu.

Configuration Aids and
Storage: Overview

The following functions enable you to store and retrieve
configurations and help you adjust the stored configurations
to changes that may occur in workpiece position.

® Archive: The CVIM system can store and retrieve
configurations and screen images using either its internal
non-volatile memory or a plug-in, credit card-sized, battery-
backed random access memory (RAM card).

Separately, the CVIM system can also send (upload)
configurations to computer or PLC equipment, and then
receive (download) those same configurations later, during
runtime operations. Since these functions involve data
communications, they are described in the CVIM
Communications Manual, Catalog No. 5370-ND002.

® Snapshot: This function provides a convenient way to
acquire a single camera image or display the test pattern.

® Analysis: This function calculates the elapsed time that
the system requires to perform an inspection operation for
one or more analysis tools.

® Registration: This function provides a convenient way of
re-registering inspection tools to a workpiece when the
workpiece position has been moved from its original location
in the camera image.

All of these functions are in the Misc popup menu, which you
can access after picking the Misc menu box in the Main
Configuration menu.

Using Configuration Aids
and Storage Functions

This section shows you the details of selecting and using the
configuration aids and storage functions.

You will pick the Misc menu box in the Main Configuration
menu, which will display the Misc popup menu. You can then
select a configuration aid or storage function from one of the
menu boxes in the Misc popup menu.

The menu boxes correspond to the four functions listed in the
overview.
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Selecting Misc Popup Menu

Your Action

Pick Miscin the Main
Configuration menu.

Your first step is to select the Misc popup menu.

Comments

When you pick the Misc menu box, the Misc popup menu
appears above the Main Configuration menu, as follows:

Archival (11

Snapshot (11] .
<+«—— Misc

Analysis o0 Popup Menu

Registration see

Env. |Camera A |Ref. Line | Ref. Win | Gage

Selecting Archival Popup
Menu

Your Action

Pick the Archival menu box
in the Misc popup menu.

Select the Archival popup menu, then select the appropriate
configuration storage or retrieval function.

Comments

When you pick the Archival menu box, the Archival popup
menu appears above the Misc popup menu, as follows:

Set Archive Names 11}

Load Default Config

Load Config. (Int) see

Save Config. (Int) YY)

Load From Card s0e Archival
Save to Card o0 Popup Menu
Delete From Card 00

Format Card (11

Convert

Replace Battery

Show Card Status

Snapshot (Y1}

: «—— Misc
Analysis ooe Popup Menu
Registration o0e

Env. |Camera A |Ref. Line | Ref. Win | Gage | Window
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Selecting Archival Popup
Menu (continued)

From the top down, these are the functions in the Archival
popup menu:

® Set Archive Names: When you pick this function, you can
give a name to the current configuration and screen image.
The name can contain up to 16 characters consisting of any
mix of alphanumeric, punctuation, and other characters.

® Load Default Config: When you pick this function, the
default configuration overwrites the current configuration.

® Load Config. (Int): When you pick this function, the
previously stored configuration is retrieved from the non-
volatile, random access memory (EEPROM) in the CVIM
module.

® Save Config. (Int): When you pick this function, the
current configuration is stored in the EEPROM.

® Load From Card: When you pick this function, the
previously stored configuration or image data is retrieved
from a RAM card, which can be inserted in the Archive
Memory slot on the CVIM module front panel.

® Save to Card: When you pick this function, the current
configuration or image is stored in the RAM card.

¢ Delete From Card: When you pick this function, you can

delete any of the stored configuration(s) and/or image(s) from
the RAM card.

® Format Card: When you pick this function, the RAM card
is reformatted for storing either configuration or image data.
Previous data is overwritten by the default values.

® Convert: This function is accessible only when you insert a
RAM card containing configurations or images from an
earlier CVIM revisions. When you pick this function, the

earlier configurations or images are converted to the current
CVIM revisions.

® Replace Battery: When you pick this function, the RAM
card receives power from the CVIM module, thereby
enabling you to replace the battery without losing data.

¢ Show Card Status: When you pick this function, a message
appears on the monitor screen showing the RAM card status.

In the next several steps, select the storage or retrieval
function or the card-formatting function from the Archival
popup menu.
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Selecting Archival Popup
Menu (continued)

Your Action

Pick the Set Archive Names
menu box, if appropriate.

Pick the Config or Image
menu box, as appropriate,
to assign a new name.

Using Set Archive Names Function

Use this function to name the current configuration and/or
current screen image. You can choose any name consisting of
up to 16 alphnumeric, punctuation, and miscellaneous
printable characters, including the “space” character.

Comments

When you pick the Set Archive Names menu box, the Format
Card popup menu will appear alongside the Archival popup
menu, as follows:

Config:

Image:

The Set Archive Names popup menu is shown as it appears
when no names have been assigned.

When you pick the Config or Image menu box, a “typewriter
keyboard” will appear on the screen, as follows:

1{2{3(4|5|6|7]|8|9]10]|-|=|«|cl
QIWIE|R|T|YU[I JO|IP|{[ |] |Ret
A|SIDIFIGIH[JIK]LY]; " |\ |Esc
TZ|X|C|{V|[B|{N[M|, | .|/ |Space|]

The space above the keyboard is shown as it appears when no
names have been assigned. If a name had been assigned, it
would appear after Current name. When you enter a new
name, it will appear after New name.
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Selecting Archival Popup
Menu (continued)

Your Action

Pick each character of the
new name.

Pick the Ret key to enter
the new name.

Using Set Archive Names Function (continued)

Comments
The keyboard has five function keys:

1. The backspace key (<) erases the last character entered
and moves the cursor (») left one space.

2. The Esc (“escape”) key returns to the Set Archive Names
popup menu without changing the current name, ifany.

3. The shift keys (1 | ) cause several of the keyboard
characters to change between “upper case” and “lower case’
characters. The alphabet characters, however, remain in
upper case form.

2

The preceding keyboard illustration shows the “lower case”
character set, while the following illustration shows the
“upper case” character set.

P(@|#|$ (%] | &[«] (]) + eIl
Q(WIE|R|TI|YjU|I {OlP]|{ ]|} |Ret
AISID|F|IGIH|J[K|L|[:]"]|]| |Esc
VIZ | X|C|IV|B|N[M|<|>]|?|Space|!

4. The Cl (“clear”) key sets the New name line to all blanks.

5. The Ret (“return”) key enters the new name into the
appropriate menu box in the Set Archive Names popup menu.

As you pick the characters, they will appear after New
name,

When you pick the Ret key, the new name will appear in the
appropriate menu box in the Set Archive Names menu, as
follows.

Config: Speedometer Cal.

Image: Speedometer Dial
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Selecting Archival Popup
Menu (continued)

Your Action

Pick the Save Config. (Int)
menu box, if appropriate.

Your Action

Pick the Load Config. (Int)
menu box, if appropriate.

Using Save Config. (Int) Function

Use this function to store the current configuration (located
in the CVIM system RAM) in the CVIM module’s EEPROM.

Comments

When you pick the Save Config. (Int) menu box, the CVIM
system will store the current configuration in the EEPROM.
The following message appears in the message box at the
upper-left part of the screen:

Saving Configuration

This indicates that configuration storage is under way.

After a moment, the following message appearsin the
message box:

Configuration Saved

This indicates that configuration storage is finished.

Using Load Config. (Int) Function

Use this function to load the configuration stored in the
CVIM module’s EEPROM into the CVIM system RAM.

Comments

When you pick the Load Config. (Int) menu box, the
following message appears in the message box:

WARNING: Loading a new configuration will
destro?l the current configuration. Reselect
to confirm and begin load.

This message is intended to inhibit overwriting the current
configuration unintentionally. If you are certain that you are
ready to load the stored configuration, continue.



Chapter 9 Configuration Aids and Storage Functions

Selecting Archival Popup
Menu (continued)

Your Action

Pick the Load Config. (Int)
menu box again, if appropriate.

Your Action

Pick the Load Default Config
menu box, if appropriate.

Using Load Config. (Int) Function (continued)

Comments

When you pick the Load Config. (Int) menu box again, the
CVIM system will retrieve the configuration stored in the
EEPROM. This configuration will overwrite the current
configuration.

The following message appears in the message box:

Loading Configuration

This message indicates that configuration loading is under
way.

After a moment, the following message appears in the
message box:

Configuration Loaded

This message indicates that configuration loading is
finished.

Using Load Default Config Function

Use this function to load the default configuration, which is
stored in the CVIM module’s ROM.

Comments

When you pick the Load Default Config menu box, the
following message appears in the message box:

WARNING: Loading a new configuration will
destroy the current configuration. Reselect
to confirm and begin load.

This message is intended to inhibit overwriting the current
configuration unintentionally. If you are certain that you are
ready to load the default configuration, continue.
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Selecting Archival Popup
Menu (continued)

Your Action

Pick the Load Default Config
menu box again, if appropriate.

Using Load Default Config Function (continued)

Comments

When you pick the Load Default Config menu box again, the
default configuration will begin loading. The default
configuration will overwrite the current configuration.

The following message appears in the message box:

Loading Configuration

This message indicates that the default configuration
loading is under way.

After a moment, the following message will appear in the
message box:

Configuration Loading

This message indicates that the default configuration
loading is finished.
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Selecting Archival Popup  Preparing RAM Card
Menu (continued)
If you need to format a RAM card, store configuration or
camera image data on a RAM card, or retrieve configuration
or image data from a RAM card, use the following steps:

Your Action Comments

Move the Write Protect switch  Use the OFF position only when formatting the RAM card
to OFF. or storing configuration or image data.

The write protect switch is located on the back edge of the

RAM card, as shown below:
RAM Card
(View of back edge)
OFf
Write Protect | | | w[Position
Switch |
~on
Position

Use a ball point pen or similar instrument to move the write
protect switch. When the switch is in the OFF position, you
can format the card and/or store configuration or image data.
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Selecting Archival Popup
Menu (continued)

Your Action

Insert the RAM card into the
Archive Memaory slot on the
CVIM module.

Pick the Show Card Status
menu box.

Verify that the battery is OK
and the Write Protect switch
is set to OFF..

Preparing RAM Card (continued)

Comments

Insert the end with the metal strip facing right (the arrow
on the card label should also be facing right.)

CVIM ] >
Module

RAM CARD

s

Card Label’/MetaI Strip

T

When you pick the Show Card Status menu box, the
following message will appear in the message box:

MEMORY CARD STATUS
Format: Cfg/lmg Data Write Protect: Off
Size: 64K Battery: OK Error: None

Note that the memory size could be different than the one
shown.

NOTE: If the message indicates that the battery is low,
you must replace the battery before continuing.

If the battery is OK, skip the next two steps.

If the battery is low, obtain a new battery, then use the next
two steps to replace the battery.
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Selecting Archival Popup
Menu (continued)

Your Action

With the RAM card inserted
in the card slot, pick the
Replace Battery menu box.

Replace the battery.

Your Action

Pick the Format Card
menu box.

Pick the Config./Img
menu box.

Preparing RAM Card (continued)

Comments

When you pick the Replace Battery menu box, the
following message will appear in the message box on the
monitor screen:

The memory card battery may now be replaced.
Depress the lightpen once this has been done.

NOTE: The RAM card is now receiving power from the
CVIM module and must remain in the slot. The will ensure
retention of the contents while you replace the battery.

Replace the battery using the tool and instructions included
with the new battery. When you finish, press the light pen
tip. The message will disappear.

Using Format Card Function
Use this function to format the RAM card for storing either
configuration data or image data.

Comments

When you pick the Format Card menu box, the Format Card
popup menu appears alongside the Archival popup menu, as
follows:

Cfg/img Data

When you pick either menu box, the following message
appears in the message box:

Formatting Memory Card

After a moment, the following message appears in the
message box:

Format Complete
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Selecting Archival Popup
Menu (continued)

Your Action

Your Action

Pick the Save to Card
menu box, if appropriate.

Pick the Config. or Image
menu box, whichever is
appropriate.

Using Format Card Function (continued)

Comments

Note that the Memory Active LED on the CVIM front panel
blinks for a few seconds, then goes out. When the LED goes
out, the formatting is finished.

Using Save to Card Function

Use this function to store either the current configuration or
the current screen image in the battery-backed RAM card.

Comments

When you pick the Save to Card menu box, the Directory
popup menu appears, as follows:

Empty : Config

Empty : Image

The Directory popup menu is shown as it appears when the
RAM card contains no configurations or screen images.

Picking the Config. menu box stores the current
configuration; picking the Image menu box stores the
current screen image.

When you pick the appropriate menu box, the system will
store the configuration or image in the RAM card. One of the
following messages will appear in the message box:

Saving Configuration

Saving Image

These messages indicate that configuration or image storage
is under way.

NOTE: Do not remove the RAM card yet.
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Selecting Archival Popup  Using Save to Card Function (continued)

Menu (continued)

Your Action

Your Action

Pick the Load From Card
menu box, if appropriate.

Comments

After a moment, one of the following messages will appear in
the message box:

Configuration Saved

Image Saved

These messages indicate that the configuration or image
storage is finished, and you can now safely remove the RAM
card.

Using Load From Card Function

Use this function to load either a system configuration or a
screen image from the RAM card.

Comments

When you pick the Load From Card menu box, the Directory
popup menu can appear in one of several forms, according to
what, if anything, is stored in the RAM card. The following
illustration shows some examples when a 64K-byte RAM
card is in use:

Speedometer Dial :Image

: Config

: Config Speedometer Cal. : Config

When a 512K-byte RAM card is in use, as many as 16

configurations or 8 camera images could appear under the
Directory menu box.

If the Directory menu box appears by itself, the RAM card
contains neither a configuration nor an image.



9.14 Chapter 9 Configuration Aids and Storage Functions

Selecting Archival Popup  Using Load From Card Function (continued)
Menu (continued)

Your Action Comments

Pick the appropriate Config  When you pick the appropriate menu box, the system will
orimage menu box. load the configuration or image data from the RAM card.

One of the following messages will appear in the message
box:

Loading Configuration

or

Loading Image

These messages indicate that configuration or image loading
is under way.

After a moment, one of the following messages will appear in
the message box:

Configuration Loaded

or

Image Loaded

These messages indicate that the configuration or image
loading is finished. You can now remove the RAM card.



Chapter 9 Configuration Aids and Storage Functions 9.15

Selecting Snapshot Popup  Select the Snapshot popup menu, then select the appropriate
Menu image display function.

Your Action Comments

Pick the Snapshot menu box When you pick the Snapshot menu box, the Snapshot popup
in the Misc popup menu. menu appears above the Misc popup menu, as follows:

Acquire Image
aur J <«— Snapshot

Display Test Image Popup Menu

Archival (117

<«—— Misc
Analysis L] Popup Menu

Registration ooe

Env. |Camera A |Ref. Line |Ref Win | Gage | Window

From the top down, these are the functions in the Snapshot
popup menu:

® Acquire Image: When you pick this function, the CVIM
system acquires a single camera image.

@ Display Test Image: When you pick this function, the
CVIM system generates and displays the same test image
that appears on powerup, but without the “banner” message.

Using Acquire Image Function

Select this function to acquire a single image from the
currently selected camera (that is, camera A or B, whichever
appears in the Camera menu box in the Main Configuration
menu).

NOTE: The “Setup” trigger source must be enabled. Refer to
the trigger source description in Chapter 4, Operating
Environment.

Your Action Comments

Pick the Acquire Image  When you pick the Acquire Image menu box, the CVIM
menu box, if appropriate.  system will acquire a single camera image. Each time you
pick this menu box, a “new” image will appear on the screen.

Using Display Test Image Function

Select this function to display the special test pattern image.
This function can be useful to familiarize yourself with the
operations of the various tools.

NOTE: The test pattern image will overwrite the currently
displayed camera image.
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Selecting Snapshot Popup  Using Display Test Image Function (continued)

Menu (continued)

Your Action

Pick the Display Test Image

menu box, if appropriate.

Selecting Analysis
Popup Menu

Your Action

Pick the Analysis menu box
in the Misc popup menu.

Comments

When you pick the Display Test Image menu box, the CVIM
system will generate a special image consisting of gray scale
bars in the upper half of the image and two binary figuresin
the lower half.

Note that this is the same image that appears on the screen
after powerup.

Select the Analysis popup menu, then select the analysis
functions.

Comments

When you pick the Analysis menu box, the Analysis popup
menu appears above the Misc popup menu, as follows:

Continuous S&A

<«— Analysis
Popup Menu

Snap & Analyze

Analyze Image

Tool Display

Archival

Snapshot

1 «—— Misc
Popup Menu

Registration 11

Env. Camera A | Ref.Line | Ref. Win

Window

Gage Exit

From the top down, these are the functions in the Analysis
popup menu:

@ Continuous S&A: When you pick this function, the CVIM
system performs the Snap & Analyze function continuously.

® Snap & Analyze: When you pick this function, the CVIM
system takes a “snapshot” and displays the processing time
for the specified tool(s).

® Analyze Image: When you pick this function, the CVIM
system displays the processing time for the specified tools
using the current stored image.
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Selecting Analysis
Popup Menu (continued)

Your Action

Your Action

Pick the Tool Display
menu box, if appropriate.

Comments

® Tool Display: When you pick this function, a popup menu
appears that enables you specify the particular tool(s) whose
processing time you want displayed.

Note that the Analysis menu “header” displays the following
information:

@ (Tool) Processand Time = (t)yms: Thisindicates the
processing time (t) in milliseconds for the specified tool(s).

Using Tool Display Function

Use this function to specify the particular tool(s) whose
processing time you want the CVIM system to display.

Comments

When you pick the Tool Display menu box, the Tool Display
popup menu will appear, as follows:

<« Analysis Tool Display

Continuous S&A

Popup Menu Popup Menu

Snap & Analyze

Analyze Image []No Tools
[J Ref. Lines
Archival oo ] Ref. Windows

Misc (] Gages

«P
“25:5 El Windows

Registration 11

Env. |Camera A |[Ref.Line | Ref. Win | Gage

Window } Exit

Note that the All Tools box is darkened, indicating that the
currently selected tool display mode is All Tools.
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Selecting Analysis
Popup Menu (continued)

Your Action

Pick the appropriate Tool
Display menu box.

Your Action

Pick the Analyze Image
menu box, if appropriate.

Your Action

Pick the Snap &Analyze
menu box, if appropriate.

Using Tool Display Function (continued)

Comments

When you pick a Tool Display menu box, The CVIM system
performs these functions:

® Darkens the selected menu box.
® Displays the processing time for the selected tool(s).

@ Displays the selected tool(s) over the image. The color of
each tool shows whether it passed or failed the inspection.

® Displays the contents of the selected menu box in the
“header” box of the Analysis popup menu.

NOTE: When you pick any of the next three analysis
functions, you may see some slight variations in the
displayed tool processing time. These variations can result
from the specific timing of internal processing routines and
from synchronization delays.

The variations are typically small compared to tool
processing times; thus, they should not adversely affect the
usefulness these calculations have in helping you to estimate
the processing times for your application.

Using Analyze Image Function

Use this function to display the processing time for the
current camera image.

Comments

When you pick the Analyze Image menu box, the CVIM
system uses the current stored camera image to display the
inspection processing time, in milliseconds, in the “header”
box in the Analysis popup menu.

Using Snap & Analyze Function

Use this function to acquire a new camera image and display
the processing time for the tool(s) that you have selected in
the Tool Display popup menu.

Comments

When you pick the Snap & Analyze menu box, the CVIM
system acquires a new camera image (takes a “snapshot”),
then displays the inspection processing time, in milliseconds,
in the “header” box in the Analysis popup menu.
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Selecting Analysis
Popup Menu (continued)

Your Action

Pick the Continuous S&A
menu box, if appropriate.

Selecting Registration
Popup Menu

Using Continuous S&A Function

Use this function to perform the Snap & Analyze function
continuously.

Comments

When you pick the Continuous S&A menu box, the CVIM
system continuously acquires a new camera image (takes a
“snapshot”) and displays the inspection processing time, in
milliseconds, in the “header” box in the Analysis popup
menu. Also, the following message appears in the message
box on the monitor screen:

Depress the lightpen to continue

The system repeats the “snap and analyze” process about
every half second (if the auto/internal trigger source is
enabled); however, the actual rate depends on the type and
number of tools that are enabled and the trigger selected.

To end the function, use your finger to press light pen tip, or
press the tip against the monitor screen. Hold the tip this
way until the message box disappears.

Select the Registration popup menu, then select the
registration functions.

NOTE: In order to make use of this function, you must first
configure at least one reference tool and then assign the
inspection tools to the reference tool.

The Registration function enables you to automatically re-
align inspection tools with a workpiece when the workpiece
has been moved from its original position in the screen
image. You can then save the shifted tool positions and re-
configure them as needed.
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Selecting Registration
Popup Menu (continued)

Your Action

Comments

Pick the Registration menu  When you pick the Registration menu box, the Registration
box in the Misc popup menu. popup menu appears above the Misc popup menu, as follows:

Snap & Register

Continuous S&R

Register to Image

Learn Registration

Tool Dispiay (11
Archival eee
Snapshot oo

oo

Analysis

<« Registration

Popup Menu

<+—— Misc

Popup Menu

Env. Camera A

Ref. Line

Ref. Win | Gage | Window

From the top down, these are the functions in the
Registration popup menu:
® Snap & Register: When you pick this function, the CVIM

system takes a “snapshot” and re-registers the tools to the
new location of the workpiece in the screen image.

® Continuous S&R: When you pick this function, the CVIM
system will perform the Snap & Register function

continuously.

® Register to Image: When you pick this function, the CVIM
system registers the tools using the current stored image.

® Learn Registration: When you pick this function, the
CVIM system stores or “learns” the re-registered positions of

the tools.

@ Tool Display: When you pick this function, a Tool Display
popup menu appears. This menu enables you specify the
particular tool(s) that you want the system to display.
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Selecting Registration  Using Tool Display Function

Popup Menu (continued)

Use this function to specify the particular tool(s) that you
want the CVIM system to display during the Snap &
Register, Continuous S & R, and Register to Image functions.

Tool displays are color coded to indicate the outcome of the
Snap & Register, Continuous S &R, or Register to Image
function. The colors have the following meanings:

@ Reference tools:

Green means that the reference tool found its selected

feature.

Yellow means that the reference tool did not find its
selected feature.

Red means that the reference tool is assigned to another
reference tool, and that reference tool did not find its
selected feature.

® Inspection tools:

Green means only that the inspection tool could be
properly positioned within the screen image.

Yellow means that the inspection tool was positioned off
the screen image.

Red means that the inspection tool could not be
positioned because the reference tool to which it is
assigned could not find its selected feature.

Your Action

Comments

Pick the Tool Display When you pick the Tool Display menu box, the Tool Display
menu box, if appropriate.  popup menu will appear, as follows:

Snap & Register

Continuous S&R

Register to Image

Learn Registration

Tool Display

«— Registration Popup Menu

Popup Menu

O No Tools

[OJRef. Lines

Archival (T 1) [J Ref. Windows
Snapshot see Misc O Gages
: <+ Popup
Analysis Menu O Windows
Env. |Camera A |Ref.Line | Ref. Win | Gage | Window xit
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Selecting Registration
Popup Menu (continued)

Your Action

Pick the appropriate Tool
Display menu box.

Your Action

Pick the Snap & Register
menu box, if appropriate.

Your Action

Pick the Continuous S&R
menu box, if appropriate.

Using Tool Display Function (continued)

Comments

Note that the All Tools box is darkened, indicating that the
currently selected tool display mode is All Tools.

When you pick a Tool Display menu box, The CVIM system
performs darkens the selected menu box and displays the
selected tool(s) over the image.

Using Snap & Register Function

Use this function to acquire a new camera image and
register all inspection tools that you have assigned to
reference tools.

Comments

When you pick the Snap & Register menu box, the CVIM
system performs these tasks:

o It acquires a new camera image (takes a “snapshot”).
@ It analyzes the enabled reference tools.

o It re-registers the inspection tools to their assigned
reference tools.

e It displays the tool(s) locations on the screen.

Using Continuous S&R Function

Use this function to perform the Snap & Register function
continuously.

Comments

When you pick the Continuous S&R menu box, the CVIM
system continuously acquires a new camera image (takes a
“snapshot”), registers the inspection tools to their assigned
reference tools, and displays the new tool locations on the
monitor screen. Also, the following message appearsin the
message box on the monitor screen:

Depress the lightpen to continue

The system repeats the “snap and register” process about
every half second (if the auto/internal trigger source is
enabled); however, the actual rate depends on the type and
number of tools that are enabled and the trigger selected.

To end the function, use your finger to press light pen tip, or
press the tip against the monitor screen. Hold the tip this
way until the message box disappears.
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Selecting Registration
Popup Menu (continued)

Your Action

Pick the Register to Image
menu box, if appropriate.

Your Action

Pick the Learn Registration
menu box, if appropriate.

Using Register to Image Function

Use this function to register the tools using the current
screen image.

Comments

When you pick the Register to Image menu box, the CVIM
system uses the same stored camera image to register the
inspection tools to the workpiece.

Using Learn Registration Function

Use this function to *learn” the new tool locations if you
want to modify the tool configurations in these locations.

Comments

When you pick the Learn Registration menu box, the CVIM
system stores the locations of the re-registered inspection,
and thereby alters the previous configuration of these tools.

NOTE: Window rotation cannot be “learned” for
rectangular and elliptical windows. Only shift can be
learned.






Chapter

1 n Runtime Functions

Chapter Objectives

This chapter shows you how to select and use the runtime
functions in the Exit popup menu. This menu appears when
you pick the Exit menu box in the Main Configuration menu.

Runtime Functions:

Overview

The term “runtime functions” refers to the tasks that relat

directly to the run mode - the mode durlng whlch'th CVIM
system performs inspections and reports inspection results.

Runtime functions include these main tasks:

® Initializing the counters, output lines, freeze and halt
functions, and operating mode.

® Arming a freeze or halt function.

® Selecting the tool set and display that will appear when run
mode begins.

® Selecting the run mode itself — this enables an inspection
operation.

All of these functions are in the Exit popup menu, which you
can access after picking the Exit menu box in the Main
Configuration menu.

Using Runtime Functions

Selecting Exit Popup Menu

Your Action

Pick Exit in the Main
Configuration menu.

This remainder of this chapter shows you the details of
selecting and using the runtime functions.

You will pick the Exit menu box in the Main Configuration
menu, then select one of the runtime functions.

Your first step is to select the Exit popup menu.

Comments

When you pick the Exit menu box, the Exit popup menu
appears above the Main Configuration menu, as follows:

Runtime Init. ese
i oo .
Runtime Arm Exit
Runtime Display oce Popup Menu
Runtime oee
Env. |Camera A |Ref.Line | Ref. Win | Gage | Window | Misc

The menu boxes correspond to the functions described in the
overview: Runtime Init.,, Runtime Arm, Runtime Display, and
Runtime.
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Selecting Runtime Init.
Popup Menu

Your Action

Pick the Runtime Init. menu
box in the Exit popup menu.

Select the Runtime Init. popup menu, then select the
appropriate runtime initialization function.

Comments

When you pick the Runtime Init. menu box, the Runtime Init.
popup menu appears above the Exit popup menu, as follows:

Stat. Samples: 0 oo
Disp. Windows: 7 oo
Disp. Gages: 3 L0
Disp. Probe: Disabled
Runtime Init.
Halt: Disabled Popup Menu
Freeze: Disabled
Outputs: Disabled
Mode: Learn
Reset Counters
Runtime Arm (11)
Runtime Display L1 PopuE;R/Ienu
Runtime (11
Env. |CameraA |Ref.Line | Ref. Win | Gage | Window | Misc

From the top down, these are the initialization functionsin
the Runtime Init. popup menu:

@ Stat. Samples: When you pick this menu box, you can
configure the statistics pages (Stat. Page 1 and Stat. Page 2)
to display the accumulated inspection results from a
specified number of sample inspections.

For example, if you specify “50,” the statistics pages will
display the accumulated inspection results for each series of
50 inspections. The statistics pages will be updated at the
end of each series of 50 inspections, but they will display only
the results accumulated from the immediately preceding
series of 50 inspections.

® Disp. Windows: When you pick this menu box, you can
specify the number of windows whose inspection results are
to be displayed in the Results Page and in Stat. Page 1.

® Disp. Gages: When you pick this menu box, you can specify
the number of gages whose inspection results are to be
displayed in the Results Page and in Stat. Page 1.
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Selecting Runtime Init.
Popup Menu (continued)

Your Action

Comments

@ Disp Probe: When you pick this menu box, you either
enable or disable displaying the light probe data in the
Results Page and in Stat Page 1. The Disp Probe status is
either Enabled or Disabled.

® Halt: When you pick this menu box, you either enable or
disable the halt-on-reject function during the run mode.
When armed, this function causes the CVIM system to freeze
the last image and halt inspection operations upon detecting
any reject condition. (You can resume inspection operations
by picking the Resume menu box in the runtime menu.) The
Halt status is either Enabled or Disabled.

® Freeze: When you pick this menu box, you either enable or
disable the three “freeze” functions during the run mode.
When armed, these functions cause the CVIM system to
freeze the last image when the selected freeze condition is
met. The system continues inspection operations. (You can
resume live image displays by picking the Resume menu box
in thl;a rgntime menu.) The Freeze statusis either Enabled or
Disabled.

These are the three freeze conditions: Freeze on first reject,
freeze on all rejects, and freeze on the next inspection.

¢ Outputs: When you pick this menu box, you either enable
or disable signal outputs to the discrete output lines. This
function determines whether or not the CVIM system can
send signals to the assigned output lines. The Outputs status
is either Enabled or Disabled.

® Mode: When you pick this menu box, you select either the
standard operating mode or the learn operating mode.

The main difference is this: When the CVIM system is in the
learn operating mode, it gathers statistical information from
each inspection cycle. You can use these statistics during
configuration to help you determine tool range parameters
and analyze system operation. During the run mode, you can
watch these statistics accumulate in real time on one of the
statistics display “pages.” Using the learn mode increases
processing time slightly.

In the standard operating mode, the system does not
accumulate and display statistics. It does, however, display
inspection results.

® Reset Counters: When you pick this menu box prior to
starting the run mode, the statistical and pass/fail counters
are reset, along with the valuesin the statistics displays.

In the next several steps, configure the status of each
Runtime Init. function according to your needs.
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Selecting Runtime Init.
Popup Menu (continued)

Your Action
Look the Halt menu box.

Pick the Halt menu box,
if appropriate.

Your Action
Look at the Freeze menu box.

Pick the Freeze menu box,
if appropriate.

Selecting Halt Status

The halt status determines whether the halt-on-reject
function can be armed to halt an inspection operation when a
reject condition (that is, an inspection failure) occurs from
any cause.

Note that after you set the Halt status to enable, you must
arm the halt-on-reject function, using the Runtime Arm
popup menu or the Arm menu box in the Run Mode menu.
This is described later.

Comments

The Halt menu box shows the current status of the halt
function: Enabled or Disabled.

If you need to change the Halt status from Enabled to
Disabled, or vice versa, pick the Halt menu box once. (If you
pick this box repeatedly, the status will toggle between
Enabled and Disabled.)

Selecting Freeze Status

The freeze status determines whether the freeze functions
can be armed to freeze an image when one of the three freeze
conditions is met. In all cases, inspection operations will
continue.

The three freeze conditions are these:

® Freeze on 1st reject — The screen image will freeze when
the first reject-causing condition occurs (such as a window
pixel count being outside range limits).

® Freeze on all rejects - The screen image will freeze
whenever a reject-causing condition occurs. The frozen image
will remain until the next reject condition occurs.

® Freeze on the next inspection - The screen image will freeze
after the next inspection cycle, regardless of whether a
reject-causing condition has occurred. The frozen image will
remain until you pick the Resume or Go on Reject menu box,
or pick another freeze function.

Note that after you set the Freeze status to enable, you must
arm the specific freeze function, using the Runtime Arm
popup menu or the Arm menu box in the Run Mode menu.
This is described later.

Comments

The Freeze menu box, shows the current status of the freeze
function: Enabled or Disabled.

If you need to change the current status of the freeze
functions from Enabled to Disabled, or vice versa, pick the
Freeze menu box once. (If you pick this box repeatedly, the
status will toggle between Enabled and Disabled.)
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Selecting Runtime Init.
Popup Menu (continued)

Your Action

Look at the Outputs menu box.

Pick the Outputs menu box,
if appropriate.

Your Action
Look at the Mode menu box.

Pick the Mode menu box,
if appropriate.

Selecting OutputLine Status

The output line status determines whether the 14 discrete
output lines are enabled or disabled for sending signals to
your production equipment. When the output lines are
enabled and the CVIM system is performing inspections, the
signal that appears on any particular output line depends on
both the inspection results and the function you assigned to
that line.

WARNING: The output lines should not be
enabled or connected to your production
equipment while you are developing and testing
your CVIM configurations. Otherwise, an
unpredictable and possibly dangerous reaction in
your equipment may cause injury to personnel.

Comments

The Outputs menu box shows the current status of the
output-line function: Enabled or Disabled.

If you need to change the current status of the output-line
function from Enabled to Disabled, or vice versa, pick the
Outputs menu box once. (If you pick this box repeatedly, the
status will toggle between Enabled and Disabled.)

Selecting Operating Mode Status

The operating mode status determines whether the CVIM
system will operate in the learn operating mode or the
standard operating mode. The main difference is that in the
learning mode the system accumulates and displays
statistics on the basis of inspection results. You can use these
statistics during configuration for setting tool range limits.

In the standard mode, the CVIM system does not accumulate
and display statistics. You would normally operate the
system in this mode after configuration is complete and the
system is in production use.

Comments

The Mode menu box shows the current status of the
CVIMsystem operating mode.

If you need to change the system operating mode from
Standard to Learn, or vice versa, pick the Mode menu box
once. (If you pick this box repeatedly, the status will toggle
between Enabled and Disabled.)
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Selecting Runtime Init.
Popup Menu (continued)

Your Action

Pick the Reset Counters
menu box, if appropriate.

Selecting Runtime Arm
Popup Menu

Your Action

Pick the Runtime Arm menu
box in the Exit popup menu.

Selecting Reset Counters Function

The Reset Counters function resets the counters and other
data in the Results, Stat Page 1, and Stat Page 2 display
pages, which are described later in this chapter. It also resets
the data in all of the inspection statistics table for each
inspection tool (these tables appear when you assign range
limits and output lines).

Note that the CVIM system tabulates and displays statistics
only when it is in the learn operating mode.

Comments

When you pick Reset Counters, the counters and data in the
tables are reset to zeros.

Select the Runtime Arm popup menu, then select the
appropriate halt or freeze function to be “armed” during run
mode operations.

The main function of the Runtime Arm popup menu is to
enable you to “arm” the halt or freeze function that you
enabled in the Runtime init. popup menu.

Comments

When you pick the Runtime Arm menu box, the Runtime
Arm popup menu appears above the Exit popup menu, as
follows:

[]1 Go on Reject
(] Freeze 1st Rej
*~Popup Men
u
[ Freeze Next Insp pup
[J Halt on Reject
Runtime Init.
Runtime Display ooe | «— Exit
Popup Menu
Runtime sse
Env. |Camera A |Ref Line |Ref. Win [ Gage | Window | Misc

Note that the Freeze All Rejs box in the menu is shaded and
has a filled square ({J). This indicates that for any reject that
occurs during runmode operations, the image with the reject-
causing condition will “freeze,” but inspections will continue.
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Your Action

Pick the appropriate freeze or
halt function to be armed.

Selecting Runtime Display
Popup Menu

Comments

You can arm a freeze or halt function only if you enabled it in
the Runtime Init. popup menu.

Select the Runtime Display popup menu, then select the
appropriate runtime display function.

The main function of the Runtime Display menu is to enable
you to select the “default” display that you want to appear on
the monitor screen when you start the run mode. After the
run mode begins, you can change the display.

Your Action

Pick the Runtime Display menu
box in the Exit popup menu.

Comments

When you pick the Runtime Display menu box, the Runtime
Display popup menu appears above the Exit popup menu, as

follows:
Tool Set: 1
O Image Only
[ Failed Tools
L All Tools Runtime Display
[JV/O Page Popup Menu
[JStat. Page 1
[]Stat. Page 2
Runtime init.
Runtime Arm

Exit
Popup Menu
Runtime 11
Env. |CameraA |Ref. Line |Ref. Win [ Gage | Window |Misc

Note that the Results Page box in the menu is shaded and has
a filled square ([J). This indicates that Results Page is the
current display selection. Thus, at the start of the run mode,
the monitor screen will display the results page for the tool
set number shown in the Tool Set menu box. (No data will
appear, however, until triggers are received.)
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Selecting Runtime Display
Popup Menu (continued)

Pick the appropriate runtime
tool set and display selection.

Here is a brief description of the menu boxes in the Runtime
Display popup menu:

® Tool Set: This box shows the currently selected tool set
number. This tool set applies to all of the remaining
selections in the Runtime Display menu. When you pick this
box repeatedly, the tool set number toggles between 1 and 2.

¢ iImage Only: When you pick this box, only the camera
image (and run mode menu) will appear on the monitor
screen.

® Failed Tools: When you pick this box, during the run mode
the monitor screen will display only the enabled tools in the

currently selected tool set whose “results” exceed a warning

or fault limit.

® All Tools: When you pick this box, during the run mode the
monitor screen will display all enabled tools in the currently
selected tool set.

¢ |/0 Page: When you pick this box, the I/O page will appear
on the monitor screen at the start of the run mode. The I/O
page shows the “pass/fail” condition of all enabled tools
assigned to output lines having “results” and Master Range
function assignments. Separately, the I/O page also shows
the “pass/fail” condition of each enabled tool in the currently
selected tool set.

® Results Page: When you pick this box, the Results page
will appear on the monitor screen at the start of the run
mode.The results page shows the tool measurement readings
and any faults that may occur during each inspection cycle.

® Stat. Page 1: When you pick this box, the Stat 1 page will
appear on the monitor screen at the start of the run mode.
The Stat 1 page shows statistics for the light probe, gages,
and windows resulting from each inspection cycle while the
CVIM system is in the learn operating mode.

When the system is in the standard operating mode, the Stat
1 and Stat 2 pages cannot be selected.

® Stat. Page 2: This functions the same as the Stat 1 page,
except it shows statistics for the reference windows only.

If appropriate, change the tool set number and/or pick a
different display selection. When you activate the run mode,
this display selection will appear automatically on the
monitor screen.
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Selecting Runtime
Popup Menu

Your Action

Pick the Runtime menu box
in the Exit popup menu.

Select the Runtime popup menu, then select either the run
mode function to start an inspection operation, or select the
Save Config. (Int) function to store the current configuration
in the CVIM module’s EEPROM.

Comments

When you pick the Runtime menu box, the Runtime popup
menu appears above the Exit popup menu, as follows:

Goto Runmode .
<«— Runtime
Save Config. (Int) Popup Menu
Runtime Init. (11
Runtime Arm (1)
Runtime Display oee | Exit
Popup Menu

Env. |Camera A [Ref Line | Ref Win |Gage | Window | Misc

Your Action

Pick the Save Config. (int)
menu box, if appropriate.

Selecting Save Config. (Int) Function

Select the Save Config. (Int) function to store the current
configuration in CVIM system EEPROM. This function
operates the same as the Save Config. (Int) function
described in Chapter 9, Configuration Aids and Storage.

Comments

When you pick the Save Config. (Int) menu box, the CVIM
system will store the current configuration in the EEPROM.
The following message appears in the message box in the
upper part of the monitor screen:

Saving Configuration

This indicates that configuration storage is under way.

NOTE: If a power interruption occurs here, configurations
in both the CVIM system KEPROM and RAM will be lost.

After a moment, the following message appearsin the
message box:

Configuration Saved

This indicates that configuration storage is finished.
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Your Action

Pick the Goto Runmode
menu box to start an
inspection operation.

Selecting Goto Runmode Function

Select the Goto Runmaode to set the CVIM system to the run
mode.

Note that the CVIM system will not actually perform an
inspection operation until it receives a trigger signal. The
trigger source that you set earlier (Chapter 4, Operating
Environment) will determine the system’s response when
you select the Goto Runmode function.

Thus, if you have selected Auto/Internal as the runtime
trigger source, the system will immediately begin
performing inspections. If you have selected the /O
(discrete) or hosted trigger source, the system will wait until
it receives a trigger signal from the I/O or host source before
it performs an inspection. It will perform one inspection per
trigger signal.

Comments

When you pick the Goto Runmode menu box, the CVIM
system will enter the run mode, and the Run Mode menu
will appear at the bottom of the screen, as follows:

Setup

Resume Display T.5. 1 Reset Stat's Page T Page {

Arm

Display eee

In addition to the Run Mode menu, the display selection that
you picked earlier in the Runtime Display popup menu will
appear on the screen above the menu. The contents of these
display selections are explained in detail in the following
section.

If you want to change the display after the run mode begins,
you can do so by picking the Display menu box in the Run
Mode menu, as follows:

Setup

Resume Display T.5. 1 Reset Stat's " Page 1 Page ¥

Arm

] Image | [] Failed | ] All
Only Tools Tools

[0 Result |[J Stat 1 [ [] Stat2
Page Page Page

Note that the seven display selections appear in boxes
alongside the Display menu box. The I/O Page selection is
darkened, indicating that the /O Page is the currently
selected display appearing on the monitor screen.

To change to another display selection, simply pick the box
with that selection. The current selection (I/O Page, in this
example) will be replaced by the new selection.
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Interpreting Run Mode
Displays

At the start of the run mode, the monitor screen diplays the
camera image and Run Mode menu either alone or in
combination with either tool symbols or a display page. The
specific symbol(s) or table appearing on the screen depends,
as shown earlier, on which display selection you picked in
the Runtime Display popup menu.

NOTE: Tool processing takes precedence over tool display.
Thus, although all tools are processed, in certain high-speed
applications, some tools may not always be displayed.

These symbols and display pages show, in various forms, the
results of each inspection operation for the currently selected
tool set.

Here is a detailed description of these symbols and display
pages:
Image Only

If you picked this display selection, only the camera image
and Run Mode menu appear on the monitor screen. You may
want to use this selection to view the complete camera
image.

Failed Tools

This display selection shows the camera image and the
enabled analysis tools (except the light probe) that fail an
inspection will appear on the screen. These are the tools
whose inspection “results” are outside one of the warning or
fault range limits that you set during configuration.

On a color monitor, the tools whose results exceed a fault
limit appear in red. The tools whose results exceed a warning
limit only appear in yellow.

All Tools

This display selection shows the camera image and all
enabled analysis tools (except the light probe). This applies
whether the tools pass or fail the inspection.

On a color monitor the tools that pass an inspection appear
in green. These are the tools whose inspection results are
within both the fault and the warning range limits.

The tools that fail an inspection appear in red. These are the
tools whose inspection results are outside one of the fault
range limits.

The tools whose results are outside one of the warning range
limits, but are within both fault range limits appearin
yellow.
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Displays (continued)
If you picked the 1/0 Page display selection, the I/O Page will
appear on the screen when you start the run mode:
INSPECTION RESULT OUTPUTS LIGHT REFERENCE
Disabled/forced PROBE LINES / WINDOWS

1. 5. 9. 13. +

2. 6. 10. 14. - 1. 1.

3. 7. 11. 2. 2.

4. 8. 12. 3. 3.

GAGES WINDOWS

1. 9. 17. 25. 1. 9. 17.

2. 10. 18. 26. 2. 10. 18.

3. 1. 19. 27. 3. 1. 19.

4, 12. 20. 28. 4. 12. 20.

S. 13. 21. 29. 5. 13. 21.

6. 14. 22. 30. 6. 14. 22.

7. 15. 23. 31. 7. 15. 23.

8. 16. 24. 32. 8. 16. 24.

The I/O Page is a table that summarizes the inspection
“results” for all enabled analysis tools in whichever tool set
is currently selected. These appear in the GAGE, WINDOWS,
LIGHT PROBE, and REFERENCE LINES / WINDOWS blocks.
The table uses color blocks (color monitor) or letters and
words (monochorme monitor) to indicate the
“pass/warning/fail” status of the inspection results.

In the INSPECTION RESULT OUTPUTS block, the I/O Page
shows the “pass/fail” status of each “results” output line to
which an enabled analysis tool is assigned. The I/O page also
shows the “pass/fail” status of the Master Range signal if it is
assigned to an output line.

Appearing directly under the INSPECTION RESULT OUTPUTS
heading is the status of the output lines. This can take one of
the following forms:

® No message — The output lines are enabled.
® Disabled - The output lines are disabled.

® Forced - The output lines are enabled, but some may be
forced to either the “on” or the “off” state by a host system.
The lines that are forced “on” have a plus (+) sign (see line
13 in the figure above). The lines that are forced “off” have a
minus (-) sign (see line 14).

® Disabled/forced — The output lines are disabled, but some
may be forced to either the “on” of the “off” state. (The
“forced” condition takes precedence over the “disabled”
condition.)
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Interpreting Run Mode
Displays (continued)

110 Page (continued)

In all of the above cases, the appearance of the inspection
results (the color blocks or words and letters) may not reflect
the output line status.

The I/O Page is updated at the end of each inspection, time
permitting.

NOTE 1: Since more than one tool can be assigned to a
particular output line, that line will indicate an “off”
condition only if all tools assigned to it pass inspection. If one
tool fails inspection, the output line will indicate an “on”
condition regardless of whether the other tools pass or fail.

NOTE 2: The /O Page indicates only the “results” for
analysis tools. It does not¢ show signals from strobe, trigger
NAK, data valid, or module busy conditions.

On a color monitor screen, the I/O Page uses small colored
blocks to indicate inspection results for the analysis tools
and output lines, as follows:

® Gireen blocks indicate a pass condition for tools and an off
condition for the output lines.

® Red blocks indicate a fail condition for tools and an on
condition for the output lines.

® Yellow blocks indicate a warning condition for the light
probe, gages, and windows only. They do not apply to
reference tools and output lines.

The color blocks appear as shown in the following example of
a color I/O Page:

pwN =

INSPECTION RESULT QUTPUTS LIGHT REFERENCE

PROBE | LINES / WINDOWS
5. 9. 13.
6 10. 14. 1. 1.
7. 11. 2. 2.
8 12. 3. 3.

NGO R WN =

EEER A

GAGES WINDOWS

9. 17. 25.
10. 18. 26.
1. 19. 27.
12. 20. 28.
13. 21. 29.
14, 22. 30.
15. 23. 31.
16. 24. 32.

9. 17.
10. 18.
1. 19.
12. 20.
13. 21.
14. 22.
15. 23.
16. 24.

NN A WN =
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Interpreting Run Mode
Displays (continued)

110 Page (continued)

Output lines 1, 2, and 4 are “green,” indicating an “off”
condition. This means that the tool inspection results
connected to these lines are within their respective range
limits.

Output lines 3, 5, and 6 are “red,” indicating an “on”
condition. This means that the tool inspection results
connected to these lines are outside one of their respective
range limits. Note that a tool whose inspection results are
outside a warning range limit causes a “red” output line
indication.

Gages 1, 2, and 4 are “green,” indicating that the inspection
results for these gages are within both the warning and the
fault limits.

Gage 3 is “yellow,” indicating that the inspection results for
this gage are within the fault limits, but outside one of the
warning limits.

Gages 5 and 7 are “red,” indicating that the inspection
results for this gage are outside both the fault limits and the
warning limits.

NOTE: The I/O Page does not show how the tools are
assigned to the output lines; thus, you cannot determine by
looking only at the IO Page whether output lines 1, 2, and 4
correspond to gages 1, 2, and 4, or whether output lines 3, 5,
and 6 correspond to gages 3, 5, and 6. To determine the gage-
to-output line assignments, you will need to look at the
output line assignments for each gage.

On a monochrome monitor screen, the /O Page uses letters
and words to indicate ingpection results for the analysis tools
and output lines, as follows:

® Upper case P indicates a pass condition for all tools.
® Upper case F indicates a fail condition for all tools.

® Upper case W indicates a warning condition for the light
probe, gages, and windows.

10_ The words Off and On indicate the condition of the output
ines.
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Displays (continued)
The words and letters appear as shown in the following
example of a monochrome /0 Page:
INSPECTION RESULTS OUTPUTS LIGHT REFERENCE
Disabled PROBE | LINES / WINDOWS
1. Off 5. On 9. 13.
2. off 6. On 10 14. 1. 1.
3.0 7. 1. 2. 2.
a. off 8. 12. 3. 3.
GAGES WINDOWS
1. P 9 17. 25. 1. 9. 17.
2 P 10 18. 26. 2. 10. 18.
3. W 1. 19. 27. 3. 1. 19.
4. P 12 20. 28. 4. 12. 20.
5. F 13 21, 29. 5. 13. 21.
6. F 14 22. 30. 6. 14, 22.
7. 15, 23. 31 7. 15. 23.
8. 16. 24, 32. 8. 16. 24,

Output lines 1, 2, and 4 are “off.” This means that the
inspection results to these lines are from tools that have
passed their inspections.

Output lines 3, 5, and 6 are “on.” This means that the
inspection results to these lines are from tools that have
either failed their inspections or have a warning condition.
Note that a warning condition from a tool causes an “on”
output line indication.

Gages 1, 2, and 4 show a “P,” indicating that the inspection
results for these gages are within both the warning and the
fault limits.

Gage 3 shows a “W,” indicating that the inspection results
for this gage are within the fault limits, but outside one of
the warning limits.

Gages 5 and 7 shows a “F,” indicating that the inspection
results for this gage are outside one of the fault limits.

As was stated in the preceeding NOTE, the /O Page does not
show how the tools are assigned to the output lines.



10-16

Chapter { () Runtime Functions

Interpreting Run Mode  Results Page
Displays (continued) _ )
If you picked the Results Page display selection, the Results
Page will appear on the screen when you start the run mode,
as follows:
TRIGGERS FAULTS Reference Lines / Windows
1. 2 1. 1
Accepted: 123456 | Master Fault: 12 2. 2.
Missed: 0 | Light Probe: 1 3. 3.
Total: 123456
GAGE Faults FailLow  Warn Low Reading Warn Hi Fail Hi
1. 1 130.000 140.000 150.187 160.000 170.000
2 12 25.000 28.000 32.354 34.000 37.000
3.
4.
WINDOW Faults Fail Low  Warn Low Reading Warn Hi Fail Hi
1. 1 3000.000 3100.000 3214.485 3300.000 3400.000
2.
3.

The Results Page is a table that summarizes inspection
results for all enabled analysis tools for whichever tool set is
currently selected.

The Results Page is updated at the end of each inspection,
time permitting.

The TRIGGER section shows the total number of trigger
signals received; and of those, the number that the system
was able to process and the number that it could not process.

Typically, the CVIM system will miss a trigger if the trigger
appears before the system is finished processing data from
the last trigger.

The FAULT section shows the accumulation of faults from
the light probe and any of the reference or inspection tools.
In the example page above, the light probe has 1 fault and
the master fault has 12 faults (this is from gage 1).

The absence of numbers next to reference lines 2 and 3 and
reference windows 2 and 3 indicate that these tools are not
enabled. This also applies to gages and windows.

The GAGE and WINDOW sections show the accumulation of
faults, the low and high range limits that you set for each
tool, and the “reading” or measurement from the current
inspection. On the color monitor, the readings appear in
green, red, or yellow, indicating a pass, fail, or warning
condition.
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Interpreting Run Mode
Displays (continued)

Results Page (continued)

Note that in the GAGE section and WINDOW section above,
only gages 1 to 4 and windows 1 to 3 are shown. You can
display the results for the remaining gages and windows by
picking the Page | (page down) menu box in the Runtime
menu. This will scroll the page so that you will now see the
results for gages 5 - 8 and windows 4 - 6. Pick Page | again
and gages 9 - 12 and windows will appear. You can repeat
this process until gages 29 - 32 and windows 22 - 24 appear.

To reverse the page scroll, pick the Page 1 (page up) menu
box.

NOTE: ThePage | menu box has additional functions.
When you pick the Page | box successively, reference tool
data will appear in the FAULT block as shown in the
following figures.

After the first page-down, the “fault” block appears as
follows :

TRIGGERS Reference Line Readings
Accepted: 123456 1.X: 157 2.X: 3.X:
Missed: 0 Y: 203 Y: Y:
Total: 123579 6: 88.33° 0: 0:
GAGE Faults FailLow WarnLow Reading Warn Hi Fail Hi
5.
6.
7.
8.
WINDOW Faults Fail Low  Warn Low Reading Warn Hi Fail Hi
4.
5.
6.

The block now displays “readings” (“results” data) from all
enabled reference lines. This data consists of the X and/or Y
coordinates of the selected “feature” (edge or midpoint).

Note that the gage and window numbers have advanced to
the next level.
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Interpreting Run Mode  Results Page (continued)
Displays (continued)
After the second page-down the block appears as follows:
TRIGGERS Reference Window Readings
Accepted: 123456 1.1 X: 362 1.2 X: 378 1.3 X: 212 IX: 317
Missed: 0 Y: 106 Y: 380 Y: 213 Y: 233
Total: 123579 S: 4 S: 2 S: 2 0: 62.58°
GAGE Faults Fail Low  Warn Low Reading Warn Hi Faii Hi
9.
10.
1.
12.
WINDOW Faults Fail Low  Warn Low Reading Warn Hi Fail Hi
7.
8.
9.

The block now displays the “readings” (“results” data) from
each active feature in an enabled reference window #1. (No
data appears for inactive features or disabled windows.)

The results data in the columns labeled *1.1,” “1.2,” and
*1.3” consists of the X and Y coordinates of the upper-left
corner(s) of the feature window(s) and the “score” value (S).
The results data in the column labeled “2” consists of the X
and Y coordinates of the shift reference point and the angle
(P) of the rotation reference line (these are described in
Chapter 6 under the Using Learn Function heading in the
Reference Windows section.)

Note that the gage and window numbers have advanced to
their next levels.

The third and fourth page-downs display the same type of
information: They advance the gage and window numbers
and display the results for reference windows #2 and #3,
respectively.

Subsequent page-downs return the block to the FAULT
display and advance the gage and window numbers. The
page-down function remains active until the last window or
gage number appears.
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Interpreting Run Mode
Displays (continued)

Stat 1 Page

If you picked the Stat 1 Page display selection, the Stat 1
Page will appear on the screen when you start the run mode,
as follows:

GAGE

hadiadien

4.

Samples Mean Std. Dev. Min.Reading Max. Reading

123 37.287 1.348 36.413 39.293
123 145.395 5.386 141.165 148.223

123 6.000 0.000 6.000 6.000

1

2.
3
4

WINDOW Samples Mean Std. Dev. Min.Reading Max. Reading

123 3245.245 32.399 3221.476 3278.243
123 181.662 3.542 179.198 183.421
123 11.000 0.000 11.000 11.000

The Stat 1 Page is a table that summarizes inspection results
for all enabled gages and windows in whichever tool set is
currently selected. It is updated at the end of each inspection,
time permitting.

Note in the display example above that no results data
appear alongside gage #3 and window #4. The reason is that
these tools are disabled.

The number of gages and windows that appear in the Stat 1
Page depends on the selections that you make in the Disp.
Windows, Disp. Gages, and Disp. Probe menu boxes in the
Runtime Init. popup menu.

The following tables show the maximum number of gages
and/or windows that can be displayed in all combinations
with the Disp. Probe display disabled and enabled.

Light Probe Display disabled:

Gages

0]J]0]0 |1 2 1314|516 |7]8]9]10]11]12

Windows

1211|1109 |87 |6 |5|4|3[2]1]0]0

Light Probe Display enabled:

Gages oOfojo|1{2]|13]|]4|5]6]|7|8]29

Windows | 9 (8 |7 (6|54 |3]|2|1]l]0|0]0O
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Interpreting Run Mode
Displays (continued)

Stat 1 Page (continued)

If you pick the Disp. Windows (or Disp. Gages) menu box,
then pick the Help symbol, the help message box will show
the current maximum number of windows (or gages) whose
results data can be displayed in the Stat 1 Page.

The PROBE, GAGE and WINDOW sections all show the
number of inspections performed, the mean “reading” or
measurement, the standard deviation, the minimum
reading, and the maximum reading for the enabled probe
and for each enabled gage and window.

Note that you can scroll this page using the Page | and
Page 1 menu boxes, as with the Results page, above. Note
also that you can reset the statistics to zero by picking the
Reset Stat’s menu box.

Stat 2 Page

If you picked the Stat 2 Page display selection, the Stat 2
Page will appear on the screen when you start the run mode,
as follows:

-—
wN =

21
23
3.1

3.2
33

REFERENCE WINDOW STATISTICS
Samples Mean Std. Dev. Min.Reading Max. Reading
1234 0.406 2.031 12 36
1234 0.675 3.467 19 57
1234 0.105 0.542 3 10

1234 .746 1.334 6 20

The Stat 2 Page is a table that summarizes inspection results
for all enabled reference windows.in whichever tool set is
currently selected. The Stat 2 Page is updated at the end of
each inspection, time permitting.

This table shows the number of inspections performed, the
mean “reading” or measurement, the standard deviation, the
minimum reading, and the maximum reading for each of the
three features in each enabled reference window. Blank lines
indicate a disabled reference window or an inactive feature.

Note that you can reset the statistics to zero by picking the
Reset Stat’s menu box.
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Displaying Other
Tool Set

Using Run Mode Halt and
Freeze Functions

If you are using both tool sets, you can alternately display
the two tool sets by picking the Display TS menu box
successively.

When you pick the menu box, the current tool set number
appears in the box. Thus, Display TS 1 becomes Display TS 2,
and vice versa. Note that the image will also change if the
other tool set uses the second camera.

To use the halt and/or freeze functions, you can enable and
“arm” these functions in the Runtime Init popup menu, as
explained earlier.

You can also arm the enabled freeze or halt function by
picking the Arm menu box in the Runmode menu and pick
the appropriate arm selection, as follows:

Setup Resume Display T.S. 1 Reset Stat’s Page 1 Page ¥

Display

{O] Freeze |[J Freeze |[[] Freeze [ Halton
1st Rej All Rej’s Next Insp Reject

Note that the five arm selections appear in boxes alongside
the Arm menu box. The Go on Reject selection is darkened,
indicating that the Go on Reject function is currently
enabled. This means that the system will perform
inspections and update the screen image regardless of the
occurrance of a reject condition.

If the halt or freeze function is disabled (in the Runtime Init
menu), you will not be able to pick the corresponding arm
box. This is indicated by the black lettering in the box(es).

To arm the halt function or one of the freeze functions, pick
the appropriate arm box.

Once you have armed the halt and/or freeze function, the
system will respond when the given condition occurs. For
example, if you have enabled the freeze function and then
pick the Freeze 1st Rej box, the system will freeze the screen
image and tool status when a reject condition from any tool
occurs.

The system will continue inspections when the freeze
function is enabled and armed, and will halt inspections
when the halt function is enabled and armed.

If you want to resume normal inspection operations after a
freeze or halt occurs, pick the Resume box. The system will
continue normal inspection operations until the next freeze
or halt condition occurs.

If you want to disarm halt or freeze conditions (without
disabling these functions in the Runtime Init menu), pick the
Go on Reject box.
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Using Run Mode Halt and
Freeze Functions (continued)

NOTE: If you return to the setup mode with a “frozen” or
“halted” image on the monitor screen, and the camera
resolution is set to 512H x 512V, any “learn” operation you
perform on the frozen or halted image may produce a
different result than is indicated on the Results Page. See
Chapter 5, Camera and Lighting Parameters, for more
information.



Appendix A Planning Discrete 110 Assignments

and Connections

Appendix Objective

The objective of this appendix is to help you plan:

® The number of discrete output lines (up to 14) that your
application will require.

® The function that each output line will perform in your
application.

® The assignment of analysis tool “results” to output lines.
® The assignment of status signals to output lines.

® The electrical and mechanical connections of the trigger
(input) and output lines to your production equipment.

Planning Output Line
Assignments

Using Outputline
Planning Sheet

This section provides a planning sheet that you can use to
lay out the function and tool assignments for output lines.

The term “function assignment” refers to the type of signal
information that you want an output line to carry to your
production equipment.

The term “tool assignment” refers to the tool(s) that you
assign to an output line. Note that tools can be assigned only
to output lines that you have assigned a “results” function.
These output lines will carry the “pass/fail” results signals
from the tools during each inspection.

The next section, Planning Output Line Connections,
provides electrical and timing diagrams and data. You will
use these to identify and connect the output lines to your
production equipment.

The Output Line Planning Sheet is a form on which you can
lay out your plans for each output line. On this form you can
account for:

® The 14 output lines.

® The six output line functions.

® The two tool sets (1 and 2).

® The 64 gages and their warning and fault outputs.

@ The 48 windows and their warning and fault outputs.

® The 12 reference tools and their “pass/fail” outputs.

® The two light probes and their warning and fault outputs.
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Using Outputline Hereis an example of how an Output Line Planning Sheet
Planning Sheet (continued)  could be filled out:

EXAMPLE OUTPUT LINE PLANNING SHEET:
Output Line Functions and Tool Assignments

_ Tool Gage Window Reference Light
Line Output.Llne Set Tool Probe
No. Function No. I No. [ Rng. | No. | Rng. | No. | Rng. | No. | Rng. | (ine | win. I cam. Rng.
1 rewe 17l wlelwl iwlzlvl 1 1 1|
3 w 4 w
2 Results 1 1 F 2 F 1 F 2 F
3 F 4 F
3 Results 1 1 1
4 Results 1 A w
5 Results 1 A F
6 Results 2 1 w 1 F
2 w 2 F
7 Strobe 1
8 Trigger Nak 1
9 Master Range | 1
10 Data Valid 1
11 Maodule Busy | NA
12 Not Used
13 Not Used
14 Not Used

In the example planning sheet, the entries under “Output
Line Function” have the following meanings:

¢ Qutput Line 1: The Results function is assigned to line 1.
The Warning Range results (W) for gages 1-4 and windows 1
and 2 of tool set #1 are assigned to output line 1.

¢ Output Line 2: The Results function is assigned to line 2.
The Fault Range results (F) for gages 1-4 and windows 1 and
2 of tool set #1 are assigned to output line 2.

® Output Line 3: The Results function is assigned to line 3.
The “pass/fail” results for reference line 1 and reference
window 1 of tool set #1 are assigned to line 3.
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Using OutputlLine
Planning Sheet (continued)

® Qutput Line 4: The Results function is assigned to line 4.
The Warning Range result from the camera A light probe is
assigned to line 4. Camera A is assigned to tool set #1.

® Output Line 5: The Results function is assigned to line 5.
The Fault Range result from the camera A light probe is
assigned to line 5.

@ Output Line 6: The Results function is assigned to line 6.
The Warning and Fault Range results for gages 1 and 2 of
tool set #2 are assigned to line 6.

¢ Qutput Line 7: The Strobe function for tool set #1 is
assigned to line 7.

¢ Output Line 8: The Trigger NAK function for tool set #1
is assigned to line 8.

¢ Qutput Line 9: The Master Range function for tool set #1
is assigned to line 9.

¢ Output Line 10: The Data Valid function for tool set #1 is
assigned to line 10.

® Output Line 11: The Module Busy function is assigned to
line 11. (Note that this function does not relate to a tool set.)

® Output Lines 12-14: These lines are not used.

Note that output lines 1-6 are assigned the Results function.
These lines will carry “pass/fail” results from the analysis
tools to your production equipment. Lines 7-11 are assigned
other functions. Lines 12-14 are not used.

Here is a brief explanation of the signal functions that you
can assign to the output lines:

® Module Busy: This signal goes high when the CVIM
system enters the configuration mode and during a
configuration download operation. Module Busy goes low
when the system enters the runmode (whether or not
triggers are present).

You can assign the Module Busy function to only one
output line.

NOTE: All of the remaining signal functions produce a
pulse whose duration depends on the number of milliseconds
that you assign to the Duration/1 (or Duration/2) parameter.
(The “1” and “2” designate tool set #1 and tool set #2.)

® 1/Results: This signal occurs when the “results” data of
a tool inspection exceed the warning or fault limits. (The
tool must be assigned to an output line that has already
been assigned the 1/Results function.)

You can assign the 1/Results signal function to any
unassigned output line.

As noted above, the 1/Results signal function must be
assigned to an output line before any tool can be assigned
to that line. Thus, if you wanted inspection results from
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Using Output Line
Planning Sheet (continued)

Ref. Line # 2 to be assigned to output line #10, you
would first have to assign the 1/Results signal function to
output line #10.

Note also that you can assign the inspection results from
any tool in tool set #1 to an output line to which you have
already assigned the 1/Results signal function.

® 1/Data Valid: This signal occurs when the CVIM
system has completed an inspection using tool set #1. The
inspection results signals (the “data”) are stable on all
output lines assigned to the 1/Results signal function.

Note that 1/Data Valid does not indicate whether an
inspection has passed or failed. That is the task of the
output lines assigned to the 1/Results signal function.

You can assign the 1/Data Valid function to only one
output line.

® [/Trigger Nak: This signal occurs when the CVIM
system receives a trigger input signal for tool set #1, but
cannot process that trigger.

You can assign the 1/Trigger Nak function to only one
output line.

® //Master Range: Thissignal occurs when any tool in
tool set #1 failsits inspection task. For a light probe or
inspection tool, this means a “results” value that exceeds
a fault range limit. For a reference tool, it means failing
to find an edge or feature.

You can assign the 1/Master Range Alarm function to
only one output line.

® 1/Strobe: This signal occurs within 1ms after the CVIM
system receives a trigger input signal.

You can assign the 1/Strobe function to only one output
line.

® I/Duration (n)ms: This determines the pulse duration,
in milliseconds, of all pulse-type signals.

®2/Trigger NAK, 2/Master Range, 2/Data Valid, 2/Strobe,
2/Results, and 2/Duration (n)ms: These functions apply
to the tools in tool set #2.

In your application, the function and tool assignment(s) for
each output line will of course depend on the specific
requirements of your production equipment.

You will find a full-page, blank copy of the planning sheet on
the last page of this appendix. We suggest that you do not
mark that page, but use it instead as a copy master, and use
the copies to prepare your output line plans.

Keep in mind that a completed planning sheet can serve also
as a record of your output line usage. You may find it
desirable to store your filled-out planning sheets in a file
folder or loose leaf binder.
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Using Output Signal  To make proper use of the signal data available to the

Timing Data  output lines, you must first understand the timing
relationships that exist between the trigger input signal
(which starts each inspection cycle) and the output signals.

Knowing these signal timing relationships enables you to
accurately synchronize the inspection cycles with your
production equipment.

Timing charts A, B, and C, show the timing relationshipsin
various circumstances.

Chart A shows the relationship between the trigger leading
edge and the Strobe, Data Valid, Results, and Master Range
signals, where the last three appear as pulses whose

MODULE
BUSY

TRIGGER
(Input)

STROBE

DATA
VALID

RESULTS

MASTER !

RANGE

_7//_ PULSED I/0 TIMING @

i
i
i
[} ' ]
i //// L
; ““‘": :““" Min. trigger = 2ms
I
: Trigger Trigger
; pulse #1 pulse #2
I
!
I
| [} 1) 1
i ——bi 54—— Max. lag = 1ms —bE §<— Strobe = 5ms
E :
. '
: ! G You can select
i ' — — a pulse width
[ ! L of 1to 2000ms
t ' ! '
i , .
i ! DATA VALID will always pulse high
: ' * ** when inspection processing is complete.
—— PP
i !
\ ]
- [}
| ! Lo
]
i i ™ 71 ResuLTs signal will puise high L
: ! . x I 1'if an analysis tool range limit i
i :4—»4—»' | is exceeded. I I
f | l | | 1
. ! i 1 | 1
! : L
1
i i ™ ™1 MASTER RANGE will pulse high T
! ! * x| | if any tool detects a failure ! I
i ' I ™ I condition. | !
; | 1 | | l
! | 1 1 1

*Minimum acquisition time: 17ms, for 256x256 and 512x256 Res.; 34ms for 512x512. Res.
**Analysis time.
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Using Output Signal  duration you determine during configuration. Whenever
Timing Data (continued)  these signals go high, they will go low again at the end of the
specified pulse duration (1 to 2000ms).
Note also that Module Busy is high only during system
configuration and when the CVIM module is receiving a
configuration download from PLC or computer equipment.
In Chart B, the Data Valid, Results, and Master Range
signals appear as changes in signal levels. This will occur if,
during system configuration, you select a pulse “duration” of
0 (zero) milliseconds. In this case, the three signals will stay
high until the leading edge of the next valid trigger signal
(trigger pulse #2).
[}
— NON-PULSED 1/0 TIMING
MODULE |
BUSY |
/L
LA
i
TRIGGER : Trigger Trigger
(Input) ! pulse #1 pulse #2
f ] [
- s
STROBE | ; ;
| E 5
E / /L': DATA VALID will go high when |
3:2;’3 : Y perp]inspection processing is complete,
i and will go low with the leading
! // edge of the next vaild trigger.
i Y //L: l
7 FRESULTS signal will go high '} oo
RESULTS | * ** ., if an analysis tool range limit | I
i pis exceeded. i I
. // ] | 1
| __%. __________ \
MASTER ' FMASTER RANGE signal will go high -: :_
RANGE | * ** ,if any tool detects a failure i "
' I condition. i )
' // 1 ! 1

i el .
I *Minimum acquisition time: 17ms, for 256x256 and 512x256 Res.; 34ms for 512x512. Res.
**Analysis time.
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Using Output Signal
Timing Data (continued)

The CVIM system will “miss” a trigger pulse in the following
circumstances:

® The trigger pulse occurs within 5ms after the previous
trigger pulse. (No Trigger NAK signal.)

® The trigger pulse occurs within the same camera image
field. (The Trigger NAK signal follows.)

® The trigger pulse occurs within the next camera image field
and the image resolution is 512H x512V. (The Trigger NAK
signal follows.)

® The trigger pulse occurs before the previous inspection is
complete and sufficient memory is available to acquire the
image. (The Trigger NAK signal follows.)

Chart C shows trigger pulse #2 occuring before the CVIM
system has finished processing the inspection cycle started
by trigger pulse #1. This causes the Trigger NAK signal to
go high. Trigger NAK will stay high until leading edge of the
next valid trigger pulse (trigger pulse #3).

MODULE
BUSY

TRIGGER
(input)

TRIGGER
NAK

STROBE

DATA
VALID

:_ // MISSED-TRIGGER EXAMPLE @
1
!
[}
i See NOTE 1 below
f} ri
e T/
; 44 ——
1
‘ - - -
i Trigger Trigger Trigger
! pulse #1 pulse #2 pulse #3
!
: -* :
't |[See NOTE 2 below '
: : TRIGGER NAK goes high because TRIGGER NAK goes low because
i ' ¢ \4 trigger 2 cannot be processed. trigger 3 can be processed.
' ' (Trigger 1 processing is not yet (Trigger 1 processing is now
! : complete.) complete.)
1 | 1 1
é | i |
! ! X !
! ! ) !
1 ! [
s | | :
I 1 i 1
i ! ; H
1
; E ; *Min. Processing time: :
i ; 17ms, 256x256 Res. ¥
: o * 17ms, 512x256 Res.
————p-4—P]
i ! 34ms, 512x512 Res.
! ! **Analysis time.
1
t
NOTE 1: If Trigger #2 occurs within NOTE 2: Indelayed trigger reject (DTR) mode, the
5ms of Trigger #1, it is assumed to Trigger NAK signal can occur up to = 15ms after the
be trigger “bounce” and is ignored. rising edge of trigger pulse #2.
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Planning Output Line
Connections

This section provides diagrams of electrical connections
for correctly connecting your production equipment to the
CVIM system’s discrete output lines.

The 26-pin D-type connector on the CVIM module’s front
panel is designed for direct connection to the I/O Interface
Box, Catalog No. 2801-N21, through the CVIM-to-I/O
Interface Box cable, Catalog No. 2801-NC17.

If you intend to use an I/O connection of your own design, you
will need to know the pin assignments and the signal names
and functions for each pin.

The following diagram shows the pin numbers and layout on
the 26-pin D-type connector as it appears when you look at

the front panel of the CVIM module.

The following table shows the signal name/function for each

pin on the 26-pin D-type connector:

Pin 1: Trigger inputline #1. Pin 14: Output line #12.

Pin 2: Triggerinputline #2. Pin 15: Outputline #13.

Pin 3: Output line #1. Pin 16: Outputline #14.

Pin 4: Outputline #2. Pin 17: Reserved.

Pin 5: Outputiine #3. Pin 18: Reserved.

Pin 6: Outputline #4. Pin 19: Ground (power).

Pin 7: Qutputline #5. Pin 20: Ground (power).

Pin 8: Qutput line #6. Pin 21: Ground (chassis).

Pin 9: Qutputline #7. Pin 22: Ground (signal).

Pin 10: Outputline #8. Pin 23: TXD (Transmit Data - RS-232).
Pin 11: Outputline #9. Pin 24: RTS (Request to Send - RS-232).
Pin 12: Outputline #10. Pin 25: RXD (Receive Data - RS-232).
Pin 13: Outputline #11. Pin 26: CTS (Clear to Send - RS-232).
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Planning Connections to
RS-232 Connector

The RS-232 connector is a 9-pin D-type connector on the I/O
Interface Box and is designed for connection to your
computer equipment. (For more information about
connecting the CVIM system to peripheral serial devices,
refer to the CVIM Communications Manual, Catalog No.
5370-ND002.)

If you intend to use the RS-232 connection on the I'O
Interface Box, you will need to know the pin assignments
and the signal names and functions for each pin.

The following diagram shows the pin numbers and layout on
the RS-232 connector as it appears when you look at the
front of the I/O Interface Box.

©

The following table shows the signal name/function for each
pin on the RS-232 connector:

Pin 1: No connection. Pin 6: No connection.

Pin 2: RXD (Receive Data - RS-232). Pin7: RTS(Request to Send - R5-232).
Pin 3: TXD (Transmit Data - R$-232). Pin 8: CTS (Clear to Send - R$-232).
Pin 4: Ground (chassis). Pin9: No connection.

Pin5: Ground (signal).

Planning 110 Connections to
1771-JMB Interface Board

The 1771-JMB interface board is designed for direct edge
connection to the IO Interface Box, Catalog No. 2801-N21.

If you intend to use the JMB board and the I/O Interface Box,
you will need to know the relationship between the discrete
I/0 line numbers and the LED numbers, the optic isolator
type, and the terminal block screws numbers on the JMB
board. These are shown in the figure and table that follows.

Note that the JMB board has a terminal block for connection
of an external +5VDC power supply. This provides power to
the JMB board.
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Planning Connections to  The figure shows the layout of the JMB board and the
1771-JMB Interface Board adhesive-backed overlay with the I/O line numbers.

{continued)

cvim
Overlay

nImMmMOQO=-—2 -

N-CoO=-CO

10

1"
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13

14

+
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External +5VDC —»

vt

Q
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I
O—1;
77
i
Y

-—

N

o

~l )]

[ ]
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N
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O 12 ,////}l/;}% ;:
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%
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Planning Connections to  The following table shows the relationship between the
1771-JMB Interface Board numbers mentioned above:

(continued)

Srieees | tepana | scemona
/0 Module Polarity

Input | Output Number + _
1 0 1 2
2 1 3 4
1 2 5 6

2 3 7 8

3 4 9 10

4 5 11 12

5 6 13 14

6 7 15 16

7 8 17 18

8 9 19 20

9 10 21 22

10 11 23 24

11 12 25 26

12 13 27 28

13 14 29 30

14 15 31 32

Be sure to observe the following warning when connecting
the I/O lines to your production equipment.

WARNING: The CVIM local I/0O lines will be
disabled whenever hardware or software faults
occur in the CVIM module and/or other modules
in the Pyramid Integrator chassis. Failure to
accommodate this logic convention when you
interface the CVIM I/O lines to your production
equipment may cause unintended operation of
your equipment, which may result in serious
personal injury or death.
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OUTPUT LINE PLANNING SHEET:
Output Line Functions and Assignments

. Tool
No. No.

Gage

Window

No.

Rng. { No.

Rng.

. I No.

Rng.

Reference
Tool

Light
Probe

Line | Win.

Cam. | Rng.
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Appendix Objective

The objective of this appendix is to help you plan your CVIM
system configuration by preparing a series of tables that you
can use during the system configuration process.

System Configuration

lanning

This appendix provides a series of tables that can help
you select the parameters and functions within each
configuration category in the Main Configuration menu:

Ref. Line | Ref. Win

Camera A Window | Misc

Env.

Gage

Note that Chapters 4 through 9 of this manual describe these
seven configuration categories in detail.

The tables are arranged in the same order as the chapters.
Each table pertains to a specific set of configuration
parameters and/or functions within a main configuration
category. You can record the parameters and/or functions
that are appropriate for your application of the CVIM
system.

The information that you've recorded in these tables can
help you perform the configuration procedures described in
Chapters 4 through 9 of this manual. When you finish the
configuration procedures, the tables can then serve as a
record of your configuration or configurations.

Before you begin, we suggest that you remove the pages
containing the configuration planning tables and make one
or more working copies of them.

Configuration Planning

On the next several pages are the configuration planning

Tables tables. Do not mark these pages. Instead, remove them and
make as many copies as you need for you configuration
planning.

System Parameters
Host Select: Tool Display: Monitor: Units:
Stand Alone ] |On {71 | Color O | Pixels O
Pyramid g | off [ | Monochrome [] | inches O
Remote /1O O M O
RS-232 O
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ConfigurationPlanning
Tables (continued)

11O Parameters (1 of 2)

Output Line Numbers:

Output Line
Functions: 14 12 [3|a|s|6|7]|8]9[10[11|12]13]1a
1/Results g|loj/g|joljgl(ojgjoyjo|agjg|ao|o|id
1/Data Valid g|lgogjyglaglg(o|jgjo(ojg|jgag|gagjoiif
1/Strobe gjo|jgogjojog|o|jg|jlog|ojojgjg|oio
YTriggerNak | O | O | OO0 | O0(O0(jg|agjag|o{goja|o|ld
/MasterRange | J [ O (OO0 (O[O0 O[O 0O1010(010
2/Results gjogjgogyjo|o|g|ojog|ojgog|go|ogoi{oijad
2/Data Valid gjiog|jlogjlo|joyolojoclojaojgjgolo|d
2/Strobe gjglo)yjogj(o|gjojag|ao|ojo|g|o|O
2TriggerNak | O | O | O (O | O |Q|Q|O|O0o|jggjajoj|jolo
MasterRange | [J | O | O | O O[O0 1 O0|O0|O0(O0|agjgil{0O}{0O0
Module Busy Qlojo|lojojolgojo(o|aog|ojg|ga)|d
Not Used gilglojiojolgitolojlojao|gjglolag
Pulse Time in
Duration Milliseconds
1/Duration ms
2/Duration ms
I10 Parameters (2 of 2)
RS-232 Parameters Remote I/0 Parameters
Baud Rate: Remote: Rack Address:
300 O 4800 [] | Disabled 1o 3 1 0
1200 J 9600 [J]Enabled 012 4 3 0
2400 [ 19200 [J Data Rate: 4 O 50
Protocol: 57.6 Ole O 7 0
ASCll ] 1152 O
DF1 0O 2304 0O
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Configuration Planning
Tables (continued)

Tool Set Parameters

Camera/Tool Set Combination:

Trigger Source

Tool Set #1, Tool Set #2,
Runtime: Runtime:
Camera A, Tool Set #1 ] I None/Disabled O | None/Disabled [l
Camera A, Tool Set #2 O 1Auto/Internal O [|Auto/Internal O
. /O (Tool Set #2) [
Camera A, Tool Sets #1 and #2 jvo O VO (Tool Set #1)  []
Host (Tool Set #2) []
Camera B, Tool Set #1 O §Host O Host (Tool Set #1) []
Tool Set #1, Tool Set #2,
Camera B, Tool Set #2 O Setup: Setup:
Camera B, Tool Sets #1 and #2 O | Auto/internal O lAuto/internal O
Camera A, Tool Set #1 O . .
Camera B, Tool Set #2 Same as Runtime [ ]SameasRuntime []
Camera A, Tool Set #2 O
CameraB, Tool Set #1
Camera Parameters
S b : Image TREIPTI )
Camera: | Light Probe: Resolution: Calibration: Camera Type:
Disabled 1 256Hx256V [ . . Standard Camera O
A |samerietd [J|s12Hx256v [ g:’;cct fg"b' g Std.Cam, DTRMode  []
Next Field []]512Hx512v ] anb- *Frame Reset Camera  []
Disabled [J1256Hx256V ] . . Standard Camera O
B |samerield [O|si2Hx2zsev [ 8:‘:? fab"b' E]] std.Cam., DTRMode [
Next Field [J[]512Hx512v [ anp. *Frame Reset Camera [

NOTE: If your application requires two cameras and you select Frame Reset Camera, both
cameras must be the frame reset type.
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Configuration Planning
Tables (continued)

Reference Line Parameters (Part 1 of 3)
Parameters:

Referentc)e N
Line N : . .1 Outputline
ine Number: 1 status: Type: Gaging Mode: Assignment:

X Axis Only O
Y Axis Only Ol..
1 Enable  DIfy ong v axis (x 1sy) 07| B2 . (il ing:
Disable [ ))é_in;ih\;r?ys(YBt) S Gray Scale O
Y-Y Then X O
X Axis Only O
Y Axis Only O1..
5 Enable [}y nd v Axis (X 15y [} 0 (Fill n):
Disable [] )):_insh\;:;;s(vm) S Gray Scale O
Y-Y Then X O
X Axis Only M
Y Axis Only Ol..
5 Enable [y snd v Axis (x 1s1) 7] B"e7Y - (Fill in:
Disable [ );_e;(n_?h\;:?s(YBt) % Gray Scale O
Y-Y Then X O
Reference Line Parameters (2 of 3)
Reference Line Number:
Search Mode:
1-X | 1-Y {1-X/Y | 2-X | 2-Y |2-X/Y] 3-X | 3-Y |3-X/Y
All Edges ] ] O O] 0 O O] 0 1
Maximum White
Object O O g N . O o] 0O O
Maximum Black Object | [ O O O O O O O O
Maximum Object O O O ol a O g1 4 O
Search Direction: | 1-X | 1-Y |1-X/Y| 2-X | 2-Y | 2-X/Y | 3-X | 3-Y |3-X/Y
Head-to-Tail O O O O ) O O i O
Tail-to-Head O O d Ol O O 4 1 O
Edge or Midpoint
Offset #- 1-X | 1-Y |1-XY ] 2-X } 2-Y | 2-X/Y} 3-X | 3-Y |3-X/Y
Offset # (Fill In):
i ——— S —— R ——— e li—
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Configuration Planning
frapies (continued)

Reference Line Parameters (Part 3 of 3)
. Destination:
Rz(f?:rr::&e Reference Line #:
Line # None| 1 2 3
Reference Line #1 O NA | O
Reference Line #2 O NA NA 0O

Reference Window Parameters

Reference Tool Assignment

Rgference
Window #: Destination:
Reference Window Status: Source: Reference
Reference Window #

Tool #

1

Enable | None a a |
Disable O O Ref. Line #1 O O O

Reference Window )
Function: 1 2 Ref. Line #2 d O O

X-Y Shift Compensation only: ,
Use One Active Feature O O Ref. Line #3 0 o O

X-Y Shift and Rotation

Compensation: Use Two Active | [ I} Ref. Win. #1 NA | O

Features

X-Y Shift and Rotation
Compensation: Use Three [l O
Active Features

Ref.Win.#2 | NA | NA | O

Outputline Assignment: | 1 2

Output Line # (Fill in):
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Configuration Planning
Tables (continued)

Gage Parameters: Tool Set # (Part 1 of 6)

Gage Status:

—

Gage Number (1 - 16):

7

8

9

10

11

N
N

-
(%}

Enable

O

Disable

00

O

aa

0|a

Gage Shape:

-
Q

1

-y
N

-
Vi

Linear

Circular

00
Qg

0

*Gaging Mode:

-
—

-
N

Y
(%))

Binary Mode

Gray Scale Mode

Sub Pixel Resolution

Gage Width: 1 Pixel

Gage Width: 3 Pixels

Gage Width: 5 Pixels

Oooooo)s|oid
0on|o;|.
ogo|ooa|ig
O0o|os.|.

O|on;a|oo|a

Gaging Operation:

-
o

-
—

-
N

-
w

-t
(%))

Count White Pixels

Count Black Pixels

Count White Objects

Count Black Objects

Count Edges

Measure Line Length

X Position

Y Position

Measure Chord Angle
(circular gage only)

O ooooooog-10@onoogp=1aof=joay -

O |0ogoooogsjooiooogs|ogpsioi;ogs

O [Oo0oooooojlwonooboioglw|dglwoglw
a OO0|{ooooo«-|o0o|oiooal-|oa)« o] s
O OopoooOoagaoie«-iooooooljl«adelogpw

O [Opjpooooaale|ooonoio)e|ggle |l
O DoOonoooool~gnooooopwgo)-w oo

O O0000O;e|d|0;O0le|00)e|O|d

O |Oogooooglejooooogole|oj]e|o|d

O |O0@|Oon;|oo|aoia

Measure Wedge Angle

(circular gage only)

a

a

O

a

O

O

O

O

a

a

O |0 ¢oo)oonoia

a | o |o;ooo.;ain
O |0 OO0 n.;oo;i;

O|0 [oOoopoooo|glsjgoojoogla|aln

a | 0o |o0oogao;i;a

O |0 [OOoooopooglas|gojaooglas|oifbls|O0d)ls

*Note: Sub Pixel Resolution and Gage Width apply only to Gray Scale Mode.
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Configuration Planning
Tables (continued)

Gage Parameters: Tool Set # (Part 2 of 6)
(Measurement Operations Only)

Search Mode: Gage Number (1- 16):
(Active Feature A) 7181910111

-l
N
—d
W

14|15

-
[+2}

Object
Maximurm Black Object

Ol 0|0
NS00 a |0
oo o
O
o) o |a
O
O
oa| oo
oo 0.

Maximum Object

Search Direction:
(Active Feature B)

Head-to-Tail

aojg
Tail-to-Head alg
d Midpoint et

Edge or Mi
Of%set#(filrin): 1 11 13 (14
“A" Offset #

“B" Offset #

-
o
—
Y
-
N

13|14

Y
9}
ey
(<]

112 (3|45
All Edges g|aojgjg|ad ag;o|g(gjgo(g|ayaya|d
Maximum White
Object O|ag|al(olb Og|aygyoo/a|ayja|da
Maximum BlackObject | (OO (O 101 0O O|o|g(o|jgjgjg|g|go|o
Maximum Object g(aojal|o|d Ooajg(o{fg | g|jg|a |ad

Search Direction:

(Active Feature A) 112 (34|65 7(8(91|10(11(12{13|14(15]|16
Head-to-Tail O|g|gajga|ad gia|ja|o|gojojgj{o|gi|a
Tail-to-Head Oig|g|galad go|ja|o|jogjgyjga|{da|d
Search Mode:

(Active Feature B) 1121345 7(8(9(|10]/11112(13(|14|15(16
All Edges alga|d 00O O 0| ad
Maximum White 0lolo olo

ajgja O3d
O1a|agd O|34d
3(4|5 8|9
O|ga,d O, 4d
O(gala a|a

gigl o (OO O |O » 00 « (O8] 0 |dfe

oal ~ |Ogp o a

0|g
~ 00O

w

IS

7

o

~

o

©

a 0|0
00
0d
o
OO

-
N
-
v
-
(=)

|
[ |
|
| |
|
1
|
|

|
|
|
|

|

|

|

|
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Configuration Planning
Tables (continued)

Gage Parameters: Tool Set # _(Part 3 of 6)

Gage Status:

Gage Number (17 - 32):

N
-

23

25

27

N
[+

N
o

w
o
w
-

Enable

Disable

Gage Shape:

Linear

Circular

Oo|3(oo

*Gaging Mode:

-t
~J

Rjoo|xsono

Binary Mode

Gray Scale Mode

Sub Pixel Resolution

Gage Width: 1 Pixel

Gage Width: 3 Pixels

Gage Width: 5 Pixels

O|giao;ia

Gaging Operation:

—
~I

Count White Pixels

Count Black Pixels

Count White Objects

Count Black Objects

Count Edges

Measure Line Length

X Position

Y Position

Measure Chord Angle
(circular gage only)

O |O0|0|00;00o)i0;i.

O |O0oDOo0o000«|000000le|ld0le|OO]
O |Oopooooonle0ojoojoglg|oale|od)ls
O |Ooooooools|jgojojoooigjoo|sjaals

O |[oioooogooiRjojoio;ialo

O oooooooo|Rloooooo|ISoolNcorN
O |ooooooioo|¥oojoojoo|Roo|R|olo
O [oooooooo|Rloooooo|Roo|IRlolo] R
O |oooooooo|Yoooooo|Soo|s|olo
O |oooooooio|Roooooo|soo|®ools

Measure Wedge Angle

(circular gage only)

O

a

O

O

a

a

O

a

O

a

O |0 |ggoooooo¥ooooooiyogiyio;n
O |0 |goooooooikiooooools|oo]s|o|d
O | O O0ooooools|oooooo|@oo|s|o|o
O |0 [Oooooojog|g|oooooo|s|ioo]s|a|d
O |0 |OooooojoolRogoooolRoo|K|g|0

O |0 |Ogi;ooooooisiooooooisiaoais|aiol s

*Note: Sub Pixel Resolution and Gage Width apply only to Gray Scale Mode.
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Configuration Planning
Tables (continued)

Gage Parameters: Tool Set # (Part 4 of 6)
(Measurement Operations Only)

Search Mode: Gage Number (17 - 32):
(Active FeatureA) 145118119 120(21(22(23|24|25|26(27|28{29|30(31
All Edges O c|ocjg|gagyjog/oogg|aoglgaig
Maximum White
Object Oojgiogog|gjagjo|joyo|ojg|goyg;oia
MaximumBlackObject | | OO OO O(QlOlOQlgig|lgolalo
Maximum Object Oio|igo|gigiogclilo/gigig|1gyg |1 o
Search Direction:
(Active Feature A) 171181(19120(21122(23|124(25i261(27128|29 (30|31
Head-to-Tail olololo|olololalalalaolalalalo
(g Olg O|a

Tail-to-Head 0O O Oigololg a|gajagd
Search Direction: |, 201212223 (242526272

(Active Feature B)

-y
[+
Y
(Y-

All Edges gigg|glog|gjgyjocojg|jg|(g|alfoyg
Maximum White
Object Ogio0/0gjg|g({cyogo|lg|gjg|go|o
MaximumBlackObject { O | O (O 1O O(O(O(O0OIOQlOlglOlOlO
Maximum Object g|a|iag|oyjg|ojg{g|ag|g|jgjg;g;g|o
Search Direction:
(Active Feature B) 17(18|19(20(21|22(23(24|25(26(|27 28|29 (3031
Head-to-Tail O|ojolg|oyjgjojgog|ojgyg|o|go|g
Tail-to-Head gygoyjo(g|gyg|ojg|jg|jgjg|g{o|jgo|o

Edge or Mldromt 17
Offset # (fill in):

—
(s}
—
Y-
N
(=]
N
-
N
N
N
w
N
H
N
u
N
(=]
N
~J
N
0
N
o
w
o
W
-

“A" Offset #

“B” Offset #
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Configuration Planning
Tables {continued)

Gage Parameters: Tool Set # . (Part 5 of 6)

OutputlLine Output Line OutputLine
Gage Gage Gage -
Number *Line | Number *Line JNumber Line

Range Number Range Number Range Number
Fault Fault Fault

1 — 12 R 23 -
Warn. Warn. Warn.
Fault Fault Fault

2 e 13 —_— 24 E—
Warn. Warn. Warn.
Fault Fault Fault

3 — 14 —_ 25 R——
Warn. Warn. Warn.
Fault Fault Fault

4 _— 15 D 26 _
Warn. Warn. Warn.
Fault Fault Fault

5 —_ 16 E— 27 _—
Warn. Warn. Warn.
Fault Fault Fault

6 — 17 — 28 —
Warn. Warn. Warn.
Fault Fault Fault

7 —_— 18 - 29
Warn. Warn. Warn.
Fault Fault Fault

8 - 19 -_— 30 —_
Warn. Warn. Warn.
Fault Fault Fault

9 -_— 20 I 31 —_—
Warn. Warn. Warn.
Fault Fault Fault

10 -_— 21 IR 32 -_—
Warn. Warn. Warn.
Fault Fault

11 _— 22 —_
Warn. Warn.

*Enter the appropriate output line number for the Fault and Warning ranges. You can assign the
same number or different numbers for each ranges. Use only those output line numbers that you
have assigned a "1/Results” or “2/Results”function.
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Tables {continued)

Configuration Planning

_—

< |=|0|0j0|o|o|0jojo|o|o|jo|o|o|o| OO
mwzmmmmummmmmmmmmmm
(V]
.WR1DDDDDDDDDDDDDDDD
vy
<| ,|»|o|ojo|jo|jo|o|ojo|o|o|o|o|ojo|o| O
o|.c
~|°|-|~lOoooo/oooloolololooo|lolo
(Vo] e,ﬂ
g IRV
Sls|™[—|o|ojgjooooooogaogood
..n.m vo
S| mm.m O|Ojo|ojolo|o|o|ojo|ojg|o|ojo|O
et [F18
I} -
* 03
L O ~Nlolaoajlol~rl NN O] =N
e am — == N|N|N]N|N|N[{N| N[NNI
(V] (& B §
ME
| _|<{~|2|0|bojojo|o|0|0|0j0|0jg0/0g|0
m mW.ZDDDDDDDDDDDDDDDD
Q o
m.mk..DDDDDDDDDDDDDDDD
d ML EEEEEEEEEEEEEEEE
©lolc
S |22 | ~|o|o|o|ojojo|o|o|ojo|o|ojo|o|o|o
gwe
&le|=|-|olojojojojojojojojojo|o|o|o|o|0
,m 0T
o« mm D|O|ololo|ololojo|o|ojo|o|0|0] O
[V IS

NE;gbeer
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4
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6
7
8
9
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Tables (continued)

—~
Q

-t
-~
=3
(@]

-ty
£

—

Window Status:

g
=2
c
3
o
e

—
-
]

b
=

Enable

Disable

0 (d

Window Shape:

-
-t

Rectangle

Ellipse

Polygon

O0oja

Mask Shape:

—
—

No Mask

Rectangie

Ellipse

ooglslojojolsiolola

Oaa

oioolsiooolsiools

Window Operation:

-
(=}

-—b
—

-
N

Count White Pixels

Count Black Pixels

Count White Objects

Count Black Objects

Perform Gradient
Operation

Perform Template
Match

Perform Luminance
Computation

OO0 |0O;|oaol=jaaay=1oiogl-=j1ajag -

OO |0 @gigo;isOgais|oogpsiaiagsS
OO0 OoooOojwooo|jwloodw@nfw
O[O0 |0 gOooolsjooalsiaoials|jalic

0o/0o |0 @[{gopgleaoogleooopelogpe

O (0|0 oOoogleoOO)e|O0d)einnfe

O(o|ga|oooOo~oooNoioolvoigy-
O 0 |0 ON;0dle|d0O]e|OO|d]e|d|d]e
o0 DDDDD@DDD&DDDD@DDOQ

O |o0o|0o@;aoo
o oo §;|oon
oo |0 oooio;
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Configuration Planning

Tables (continued)

Window Parameters: Tool Set # (Part2of 4)

Window Status:

——

Window Number (13 - 24):

Computation

13(14(15(16(17(18]19(20|21|22|23 (24

Enable O o|g|jojagyojgjo{g|a|go|o
Disable gio|lgioiajoioio{a({aojgo|o
Window Shape: 1314151617 (18{19(20(21(22|23 |24
Rectangle O|g(oglojojojojg|o|joja|dg
Ellipse Qi o|go|jgjo|jgo|jg|jo|g|(o|g|o
Polygon g ojo|jao(o|lgjag(g|g|ojg|a
Mask Shape: 13(14115(16{17{18(19/20(21|22{23 |24
No Mask Qi og|g|jagja|go|jagjo|gla|ol|a
Rectangle Qi o|jg|jgja|jg|ajg|ofa|gola
Ellipse Q| olgjoigjlololglo({go|o|o
Window Operation: [13 (1415|1617 (18192021 (22|23 |24
Count White Pixels O g(o(go|lgg|ig(ol(oiglolo
Count Black Pixels g|a(ag|g|ojg|jgljgol/olgolaolo
CountWhiteObjects |0 |0 OO 1O0IOCO|OlQlOolOolO
Count Black Objects g|jg|agyg|ojgig|jgygi{galtglo
e eae |lo|o|o|o|olo|ololo|olol|o
e |o|o|ojo|o|o|olalolo|o|o
Perform Luminance olololoialolalolalololo
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Configuration Planning
Tables (continued)

Window Parameters: Tool Set # (Part 3 of4)
OutputlLine OutputLine _ Output Line
Window Window Window
Number *Line | Number *Line | Number *Line

Range Number Range Number Range Number
Fault Fault Fault

1 — 9 - 17 -
Warn. Warn. Warn.
Fault Fault Fault

2 —— 10 — 18 R
Warn. Warn. Warn.
Fault Fault Fault

3 1 E— 19 —_
Warn. Warn. Warn.
Fault Fault Fault

4 - 12 — 20 —
Warn. Warn. Warn.
Fault Fault Fault

5 E— 13 —— 21 E—
Warn. Warn. Warn.
Fault Fault Fault

6 R— 14 — 22 E—
Warn. Warn. Warn.
Fault Fault Fault

7 EE— 15 _— 23 S
Warn. Warn. Warn.
Fault Fault Fault

8 — 16 —_ 24 -_—
Warn. Warn. Warn.

*Enter the appropriate output line number(s) for the Fault and Warning ranges. You can assign the
same number or different numbers for each range. Use only those output line numbers that you have
assigned a “1/Results” or “2/Results"function.
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Configuration Planning
Tables (continued)

Window Parameters: Tool Set # . (Part 4 of 4)
Reference Tool Assignment Reference Tool Assignment
\ll\lv:::\ilg:rl None | Ref.Line | Ref. Win. w&rxgg None | Ref.Line Ref. Win.
(Fixed) 11213111213 (Fixed)
1 O g|(g,gaja{g|od 13 O ojiogyo|ojo
2 O g(ag|agjojfo|ao 14 O ojo|ojg|ofo
3 O g{ag|gjajo|o 15 O Oyojgyo|oio
4 O g{o|agjajo|g 16 O O|loojo|ofo
5 O gjagjajo(g|o 17 O glog|jagio|oto
6 O gja|gjojg|o 18 O Ojo|gyjo|olo
7 O gja|gljajo|a 19 O Ojg|ojo|oto
8 O gg|agja{g|o 20 d g|g|jgyo|jojg
9 O gjgl/o|jga{go|o 21 O Ojo|jgjg|ofo
10 O gjagjiagljajo|o 22 O O g|gygolojo
" O gja|ajajo|a 23 O Ooiogjo|ofo
12 C oj{gigjo{o|g 24 [l oloojo|lolo







Appendix

Appendix Objective

C Definition of Terms

The objective of this appendix is to define the terms
used in this manual that have a special meaning for
machine vision and/or the CVIM system.

Definition of Terms

Active Tool Set - The active tool set is the one that is
currently displayed for configuration purposes. Itis
selectable by a menu box of the same name.

Analysis Function - This function enables you to
determine the processing time for the tools used in
your application.

Analysis Tool - An analysis tool is any one of the
CVIM system’s tools, and includes the inspection tools
(gages and windows), the reference tools (lines or
windows) and the light probes.

Binary Image - Thisis an area in the screen image in
which all parts of the image are either black or white.
For a gage operating in the binary gaging mode, it is
the area immediately around the gage. For a window
operating in a pixel-counting or object-counting mode,
it is the entire area within the window’s boundaries.

Brightness Compensation - Brightness
compensation is the result of light probe operation. It
minimizes changes in gray scale image data under
varying lighting conditions.

CVIM - This is the abbreviation for Configurable
Vision Input Module. It is the vision processing module
designed for the Allen-Bradley Pyramid Integrator
chassis.

Discrete 1/0 Lines - These are the 16 lines that carry
electrical signals between the CVIM system and your
production equipment. The two input lines carry
“trigger” signals, which initiate inspection cycles. The
14 output lines carry the “pass/fail” inspection results
and status, which the production equipment can use to
process the workpiece being inspected.

Drag - This is the name for moving the analysis tools
around on the monitor screen. Before “dragging” a tool,
you must first “pick” the tool.

Edge - An edge is a transition along a gage’s length.
Operating in the binary gaging mode, the gage looks
for a transition from black to white, or vice versa. In
the gray scale gaging mode, the gage looks for a
transition from one shade of gray to another over a
specified number of pixels.



Appendix (C Definition of Terms

Definition of Terms
(continued)

Filter — The adjustable filter function removes unwanted
visual “noise” from a binary image for gages operating in the
binary gaging mode and windows operating in the pixel- or
object-counting modes.

Freeze Function — This funtion applies to the run mode.
When the freeze function is enabled (and armed), the CVIM
system will freeze the screen image when the appropriate
condition occurs. In all cases, the CVIM system will continue
its inspection operations. The last image — the one with the
freeze-causing condition — will be “frozen” on the monitor
screen.

You can “arm” the system to freeze the screen image for one
of three freeze conditions, as follows:

® Freeze on First Reject — The screen image will freeze when
a reject-causing condition occurs, such as a window pixel
count being outside range limits.

Since inspection operations will continue, other reject-
causing conditions could occur; however, they will not be
displayed. Only the image from the first reject-causing
condition will be displayed. It will remain on the screen until
you pick the Resume menu box in the runmode menu.

® Freeze on All Rejects — The screen image will freeze
whenever a reject-causing condition occurs.

Inspection operations will continue; however, the image
from the most recent reject-causing condition will remain on
the screen until you pick the Resume menu box in the
runmode menu.

® Freeze on Next Inspection - The screen image will freeze
after the next inspection cycle, regardless of whether a
reject-causing condition has occurred. When you pick the
Resume menu box in the runmode menu, the screen image
will freeze again after the next inspection cycle. This process
will continue until you pick one of the other freeze condition
menu boxes or the Go on Reject menu box.

Gage - A gage is one of 32 one-dimensional inspection tools
within each tool set. Each gage can be set to any length,
position, or angular orientation within the screen image, and
can perform a variety of measurement and counting
inspection tasks. A gage performs its inspection functions by
detecting edges or counting black or white pixelson a
workpiece.

Gaging Mode - The gaging mode is the means by which a
gage detects edges.

In the binary gaging mode, features on the workpiece change
to either black or white. To detect an edge, the gage looks for
a transition from black to white, or vice versa.

In the gray scale gaging mode, features on the workpiece
remain in gray scale form. To detect an edge, the gage looks
for a transition from one shade of gray to another shade of
gray over a specified number of pixels.
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Definition of Terms
(continued)

Gray Scale Image — This is the “digitized” screen image in
its original form, in which each pixel has a brightness value
ranging from 0 (zero) for the darkest to 63 for the lightest.

Grid Calibration - This function, which applies only to
linear and circular gaging operations, compensates for the
X/Y aspect ratio and optical distortions. It uses mulitple
reference points, derived from a special grid pattern, as the
basis of the compensation calculation. At the same time, it
calibrates gage measurements so that the “results” values of
the gage operation appear in the specified “world” units; that
is, inches, centimeters, or pixels.

Halt Function - This function applies to the run mode.
‘When the halt function is enabled (and armed), the CVIM
system will halt all inspection operations when a reject-
causing condition occurs, such as a gage measurement being
outside the range limits. The last image — the one with the
reject-causing condition — will be “frozen” on the monitor
screen and all processing will stop.

You can resume CVIM inspection operations by picking the
Resume menu box in the runmode menu.

Host —~ The host is the system that you designate to have
primary control of the CVIM system’s operations. The host
system can be an externally connected PLC (programmable
logic controller) or computer, or an Allen-Bradley Pyramid
Integrator controller or computer residing in the same
chassis with the CVIM module.

Image Resolution - This parameter determines the image
resolution, in pixels, for three ranges: 256 horizontal pixels
by 256 vertical pixels. 512 horizontal pixels by 256 vertical
pixels, and 512 horizontal pixels by 512 vertical pixels. The
finer the resolution, the greater the time required to process
the image.

You should always set the image resolution first before
configuring the reference and inspection tools.

Inspection Tool - An inspection tool is one of 32 gages and
24 windows within each tool set. These are the main tools
that the CVIM system uses to measure, count, or otherwise
evaluate a workpiece. The “results” values of these tools
following an inspection operation are used to determine
whether the workpiece passed or failed the inspection.

I/0 Page - This is a display “page” that you can activate
during the run mode. The I/O page shows, in summary form,
the “pass/warning/fail” status of all enabled analysis tools.

In addition, the I/O page shows the “on/off” status of all
discrete output lines that have been assigned a “results”
function, and to which one or more enabled tools are
assigned.
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Definition of Terms
(continued)

Learn Function - This function, when activated, causes
the currently selected tool to perform one inspection cycle
and return the “results” data. The results data varies
according to the tool’s assigned operation.

To activate the learn function, you must pick the Learn menu
box associated with the specific analysis tool. The results
data appearin the Learn menu box.

Learn Mode - The learn mode, when enabled, causes the
CVIM system to accumulate “results” statistics from the
analysis tools when the system is in the run mode.

Light Pen ~ The light pen is one of the two main elements of
the user interface. Its tip contains a light sensor and switch.
When you press the tip against a graphic symbol on the
monitor screen - that is, when you “pick” the symbol - the
sensor and switch send signals to the CVIM system. The
action that follows depends on the symbol you picked.

Light Probe - This is a small box-shaped analysis tool that
measures the average luminance or brightness within a
user-designated reference area within the screen image. It
determines whether the brightness level from the lighting
has changed, and, if so, compensates the gray scale image
prior to tool processing.

Mask - A mask is a special window function that removes or
“masks” an unwanted portion of the image area within a
window. This has the effect of reducing the visual clutter or
“noise” within the window’s boundaries.

Menu Box - This is the name for one of the small
rectangular boxes appearing on the monitor screen. Each
box has a name or abbreviation that represents a specific
configuration parameter or function, or a runmode
parameter or function. To select the parameter or function,
you “pick” the menu box with the light pen.

Noise - This is the term for unwanted pixels, or small
clusters of pixels, along a gage operating in the binary
gaging mode or a window operating in the pixel- or object-
counting mode.

Noise consists of either white pixels on a black field or black
pixels on a white field. Usually, you can remove all or most of
the noise using the threshold and/or filter functions.

Object Calibration - This function, which applies to linear
and circular gaging operations, compensates for the X/Y
aspect ratio. It uses four reference points as the basis of the
compensation calculation. At the same time, it calibrates
gage measurements so that the “results” values of the gage
operation appear in the specified “world” units; that is,
inches, centimeters, or pixels.
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Definition of Terms
(continued)

Output Line Function - This is one of the six types of
signalling functions that you can assign to an output line.

Pick - This is the name for pressing the light pen tip against
a graphic symbol on the monitor screen for the purpose of
selecting that symbol. The action that follows depends on
which symbol is picked.

Pick and Place - This is the name for “picking” a tool,
“dragging” the tool to a different location, and locking or
“placing” the tool at its new location.

Pixel - This is the term for one of the thousands of discrete
picture elements that form the screen image. The term is
derived from Plcture + X + ELement.

The CVIM module digitizes the analog signal from the
camera; that is, it assigns a discrete value to each pixel
ranging from 0 (zero) for the darkest to 63 for the lightest
parts of the camera image.

Pixel Tolerance - This parameter applies to a window
configured for template operation. The pixel tolerance is the
amount by which the brightness value of each pixel in a
workpiece image can vary from the brightness value of the
corresponding pixel in the “template,” or stored image of the
workpiece, and still be counted as acceptable.

Thus, if a pixel’s brightness value varies within the pixel
tolerance range, the window accepts the pixel. If a pixel’s
brightness value deviates outside the tolerance range, the
window counts it as a “failed” pixel.

As an example, if you set the pixel tolerance to 5, and the
brightness value of a pixel in the stored image were 30, the
brightness value of the corresponding pixel in a workpiece
image would be acceptable if it were within the range from
25t035(30-5 = 25,and 30 + 5 = 35).

You can set the pixel tolerance to any number from 3 to 63.

At one extreme, if the pixel tolerance were set to 3, the pixels
in the workpiece image could vary only by 3. At the other
extreme, if the pixel tolerance were set to 63, any pixel in the
workpiece image would be acceptable. Thus, the window
would “accept” any image.

Popup Menu - When you pick a menu box during the
configuration mode, one or more menus may “pop up”
somewhere on the monitor screen. You can use these popup
menus to perform functions and enter tool parameters.

Range Limit - A range limit is a value that you specify as a
maximum or minimum permissible value for the “results”
data from an analysis tool following an inspection operation.
Range limits are used to indicate whether a workpiece
passed or failed an inspection.
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Definition of Terms
{continued)

Reference Line - A reference line is one of three pairs of
one-dimensional reference tools within each tool set. Each of
the three pairs consists of an X-axis line and a Y-axis line,
which can be used alone or together.

The sole purpose of each reference line is to locate a specified
point of interest on a workpiece and determine whether that
point of interest has shifted from the position of the same
edge on the original workpiece. If so, the reference line
provides shift compensation to all associated inspection
tools.

Reference Tool - A reference tool (line or window)
compensates for shift and/or rotation of the workpiece within
the screen image. It detects the amount that a workpiece has
shifted and/or rotated from the original workpiece position,
and shifts and/or rotates the inspection tools by that amount.
The result is that the tools maintain the same relative
position over the shifted workpiece that they had over the
original workpiece.

Reference Window - A reference window is one of three
sets of two-dimensional reference tools within each tool set.
Each of the three sets consists of three search/feature
window pairs.

The sole purpose of each reference window is to locate one or
more specified features on a workpiece and determine
whether the feature(s) has shifted and/or rotated from the
position of the same feature(s) on the original workpiece. If
so, the reference window provides shift and/or rotation
compensation to all associated inspection tools.

Registration Function —- This function enables you to
automatically reposition all tools associated with reference
tools whenver the workpiece location has changed in the
screen image. This can save considerable time compared to
repositioning all tools manually.

Results Page - This is a display “page” that you can
activate during the run mode. The results page shows the
accumulation of faults for all analysis tools, and shows the
current “results” value for each enabled inspection tool. The
page also shows the number of triggers accepted and missed.

Score and Set Score - These terms apply to reference
windows, as follows:

® Score is the “results” value that a feature window
accumulates during an inspection operation as it looks for a
specific workpiece feature within a search window.

® Set score is a parameter that you set during system
configuration. It determines the acceptable limit of the score
“results” value, and thus determines the point beyond which
the reference window is considered to have failed to “find”
the workpiece feature.
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Definition of Terms
(continued)

Score and Set Score (continued) - For example, if you set
the set score parameter to 25, and during an inspection
operation a feature window finds a feature whose score is 20,
the reference window operation is considered to be
successful. As a consequence, the reference window can
supply position compensation to its associated inspection
tools, and the tools can perform their inspections.

If, on the other hand, the lowest score that the feature
window can find is 30, the reference window operation is
considered unsuccessful. As a consequence, the reference
window cannot supply position compensation to its
associated inspection tools, and the tools cannot perform
their inspections.

If two or three feature/search window pairs in a reference
window are “active,” all must “find” their respective features
on the workpiece for the reference window operation to
succeed. If any one fails, the whole reference window fails.

Standard Mode - The standard mode, when enabled,
inhibits the CVIM system from accumulating “results”
statistics from the analysis tools when the system is in the
run mode.

Statistics Pages - These are two separate display “pages”
that you can activate during the run mode. The Stat 1 page
shows the accumulated statistical data based on the number
of trial inspections and the “results” values from the enabled
inspection tools. The Stat 2 page shows the accumulated
statistical data based on the number of inspections and the
“results” values from the enabled reference windows.

You can reset that data in the statistics pages by pressing he
Reset Stat's menu box in the runmode menu.

Sub Pixel - This function enables a gage to locate an edge to
better than one-pixel accuracy. The sub pixel function is
available only for a gage operating in the gray scale gaging
mode and performing linear gaging.

Template - This is a stored image of a workpiece or partof a
workpiece. When a window is configured for “template”
operation, during an inspection operation the window
compares the image of the current workpiece (the one being
inspected) to the stored image.

Test Pattern — The test pattern is a geometric array of gray-
scale shaded vertical bars and binary figures on the monitor
screen. It appears after a successful system powerup and
whenever you “pick” a menu box called Display Test Image.
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(continued)

Threshold - This is an adjustable numerical reference that
determines which parts of a gray scale image become either
white or black. You can adjust the threshold according to the
needs of the application.

The threshold setting is used for gages operating in the
binary gaging mode and windows operating in the pixel- or
object-counting modes.

You can adjust the amount of filtering according to the needs
of the application.

Tool Set — A tool set is a complete set of inspection tools
(gages and windows) and reference tools (lines and windows).
The CVIM system has two sets of tools, each of which can be
separately triggered. In addition, each tool set can be
associated with the same camera image or different camera
images.

Trigger Source - The trigger source is the point of origin of
the signal that starts an inspection cycle when the CVIM
system in is the run mode. The source can be either internal
to the CVIM module, or external. The internal trigger recurs
automatically at a fixed rate. The external trigger, whether
directly from a presence-sensing switch or sensor, or
indirectly from a host system, recurs as dictated by events at
the switch or within the host system.

Units or World Units — The units or "world” units
parameter determines how the "results” values from linear
or circular gaging operations are reported. These units can
be specified asinches, centimeters, or pixels. This parameter
is used in conjunction with the calibration functions.

User Interface - The CVIM User Interface is the means by
which you, the user, interact with the CVIM system for
configuring and running the system. The main user
interface tools are the light pen and the graphic figures on
the video monitor screen.

Window - A window is one of 24 two-dimensional inspection
tools within each tool set. Each window can be set to any size
or position within the screen image, and can perform a
variety of measurement, counting, and feature-evaluation
inspection tasks. A window performs its inspection functions
by evaluating the pixels within its boundaries.

Workpiece - This is the name for an item that the CVIM
system is to inspect.

During an inspection operation, the camera acquires an
image of the workpiece. One or more inspection tools then
measure, count, or evaluate the workpiece, or some part of it,
and report the “results.” If the results data are within
specified range limits, the workpiece passes the inspection;
otherwise, it fails the inspection.
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