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Preface

Preface

OmniView is a machine vision, cylindrical product verification system that can accurately
inspect randomly oriented cylindrical containers.

Audience

This document is written for engineers who have been trained to use OmniView software,
such as Original Equipment Manufacturers (OEMs) and Partner System Integrators (PSIs).
The guide can also serve as a checklist for engineers who have previously performed these
steps in a training environment..

Organization
This document describes how to create an inspection application using OmniView.

Conventions Used in This Guide
This document uses the following style conventions:

boldface Indicates a specific component of the OmniView
graphics user interface.

italic Used for variables, arguments, file hames, program names,
book section names, and for emphasis.

courier Used for program output.

bold courier Used in illustrations to show what you would type on a
keyboard.

<italic> When enclosed in brackets, used to indicate keyboard keys

such as <Tab> or <Enter>.
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Introduction

This document describes how to create an OmniView Application job for inspecting
randomly oriented cylindrical containers, which includes the following tasks:

e Calibrating your verification station

e Acquiring images of the containers you want to inspect

e Adding and training the vision tools you want to use to inspect each container
e (Optional) Logging results

Use the following diagram as a reference when reading this document:

Unwrapped
image

A conveyer carries containers to be inspected as they move horizontally through the
verification station, using four cameras to capture simultaneous images from all sides.
OmniView blends the four images together to create a single unwrapped image containing
an entire 360 degree view of the container, then registers the unwrapped image to a
common starting point so that verification can be defined for relatively fixed regions of
interest. This new aligned unwrapped image (or any of the four original images) can be
analyzed with Cognex vision tools to verify any logos, dates, and product codes to ensure
the container has been manufactured and labeled correctly.

An optional fifth camera can be used to capture an image directly above the container for
an independent verification of the top.

OmniView is designed to operate on sufficiently rigid containers. Parts that suffer geometric
deformation compared to the trained shape, or parts that have embossing, protrusions, or
intrusions on the surface to be verified will show noticeable irregularities in the unwrapped
image, especially in the horizontal direction. Moreover, labels with lumps, texture, or rough
surface features will be unwrapped at noticeably lower fidelity than labels with smooth
surfaces, even if the container itself is sufficiently rigid. This will adversely affect the ability
for vision tools to run on the images.

Cognex requires you mount the side-view cameras counter-clockwise as viewed from the
top. It is critical that cameras are mounted rigidly, especially with respect to each other.
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OmniView Setup Wizard
Before you launch OmniView for the first time, you must run the OmniView Setup Wizard.
The Setup Wizard establishes a configuration file that OmniView uses to store initialization
parameters for your job. This configuration file stores information such as the make and
serial numbers of any GigE Vision cameras you are using and the size of calibration plate
you will use to convert the results generated by the vision tools you use into real-world
measurements.

See the OmniView Application Getting Started for details on how to use the OmniView
Setup Wizard.

Omnview Application and OmniView SDK
The OmniView software can be used in either discrete form:

e The OmniView Application, an interactive user interface for setup, management and
operation of a vision application.

The term OmniView in this User’s Guide is specific to the OmniView Application user
interface.

e The OmniView Software Development Kit (SDK) provides a sophisticated .NET
programming interface that provides access to camera calibration, acquisition,
training, fixturing and unwrapping capabilities.

The OmniView kit ships with all the software for both OmniView Application and OmniView
SDK. The two forms, however, cannot be used together to produce a single inspection
application. You must choose between the interactive interface or the SDK before you start
development.

For more information on the OmniView SDK, see the Cognex OmniView SDK Programmer’s
Guide.

OmniView User Interface

OmniView Application uses a limited set of displays, or panels, that allow you to create
your vision application and view the results it generates as it executes.

Operator Panel

The Operator Panel is the first panel OmniView displays each time it launches. OmniView
automatically loads the last known job, so if your verification station has been prepared,
your cameras have been calibrated and your verification station is receiving acquisition
triggers from a part presence sensor, OmniView will start to acquire images immediately
and perform verifications.

The following figure highlights major components of an example Operator Panel as an
application executes:
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[
Choose what images
you want to view

OmniView" OPERATOR PANEL

—

[~ Display

[&llImages ]

Statistics

Clear |

5 = T 14 0437 %
[l e Mnes View inspection [,
sidewall cameras results e
. [ Timeout: | 0] 0000 %
Omniview Images 0 0
CogPMalignT ool 0 0
PatMax_Resulténal 14 14
CogPMalignT ool2 0 0
Pattax_Resulténal 3204 0 0

Freeze the display for 15 seconds or

Unwrapped image until another inspection has failed verification

Freeze On Reject Load a saved

application file
| Vision tool result | Loadob. |

Supervisor >> I

DOCCENOOOOOOEHNOODOE HEKOOB OO &S

The graphics along the bottom display information about the current job:

Green icons represent Red icons represent

Conveyer belt a passed verification a failed verification
4
IKBBRO® @8 ( & (&K€< <l .i’f@{@@(l.".’(‘-
Rl e li\ o oy her a1 s Line speed: 166, 74ppr I 356 °80.8/ 1320
Event counters Yellow icons represent the object has Inspection times

passed the reject mechanism before the
inspection could complete.

Event Counters
The Operator Panel displays four I/0 trigger event counters from left to right:

AP @ @9

oeS438 BTE3E-270054: - A

Valid part triggers received
Verification cycles passed

Rejection signals generated

L

Critical Failures generated
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The fifth counter is not used in this release.

These counters roll over after 10 million counts, and restart from 0 each time you restart
OmniView.

Job Details
During normal operation the bottom center of the panel displays information relating to the
current job:

DOB: Lualtylnspections

The display changes, cycling through the job name, line speed, and encoder speed.

If OmniView detects an error that will interfere with verifications it will begin to display
diagnostic messages in red, in place of the job information, as shown in the following
example:

rPIease check encoder Input.

Refer to the OmniView Application Getting Started for a list of potential error messages and
actions you can take to remedy the problem.

Inspection Times
The lower-right corner of the Operator Panel displays the minimum, latest, and maximum
inspection time for past inspections, in milliseconds.

If no application is running, it displays the grey value followed by the column and row
location image of the pixel currently under the pointer, relative to the upper left hand
corner of the image.

Supervisor Panel
Click Supervisor from the Operator Panel to access the Supervisor Panel. Use the
Supervisor Panel to create your vision application.

The following figure shows an example Supervisor Panel after the four side-view cameras
have successfully acquired images of a container to be inspected:
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OmniView" SUPERVISOR PANEL [

By
coEnex

ol @ & & &
Dmﬁ‘

I Triggered Live Video

Image Archive
I~ Show Detailed Diagnostics
[ View Passed Images
e« |
Load... Save Fun

Train Shape >>

Sethocnen Faiamelors 2g See Chapter 3, Shape Training

Train Unwiap Regions >> |

Edit Inspections... See Chapter 4, Vision Tool Training

Save Job... |

LoadJob... |

Dt Bt e B «<oack spsen> |

112:1021.18, 40.37

Display Live Video

Check Triggered Live Video on the Supervisor Panel to display live images from the side-
view camera(s) selected in the Display pull down list, based on triggers received by the
part presence sensor.

View an Image Archive
Use the Supervisor Panel to view several types of saved images:

¢ Use View Passed Images to view the most recent 16 images that have passed
(when checked) or failed (when unchecked) using the << and >> buttons.

e Enable Auto Run to perform an inspection on set of images you load with the << and
>> buttons.

e Use the Load and Save buttons to view and save images. See the section Saving
Images to an Image Database for details.

e Use the Run button to run an inspection on the current set of images.

e Use Show Detailed Diagnostics to view detailed graphics over images that fail an
inspection. Be aware that this option is available only when you launch OmniView with
the following command line: “omniview —okayToDiag”

Start Shape Training
Use the Supervisor Panel to perform shape training, where you define the edges of the
containers you want to inspect.

See the section Shape Training on page 28 for details on shape training.
Configure Vision Tools

Use the Supervisor Panel to configure the vision tools you will use to analyze the
unwrapped image of each container.

See the section Vision Tool Training on page 46 for details on vision tool training.
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Loading Jobs

Use the Supervisor Panel to load an existing application or save the current application,
which contains the buttons

Save Job and Load Job. OmniView saves all applications in the
%OMNIVIEW _DATA%\jobs directory. Each time you launch OmniView, it automatically
loads the last known job.

System Panel

Press System from the Supervisor Panel to access the System Panel, which you use to
configure your I/0 signals, calibrate your application, and configure other system
properties. The following image shows a sample System Panel:

OmniView"” SYSTEM PANEL | <

N s

Cvaiey

[ M Camaeme _-_]

Caltun Commia ) |

g s |

g-f:/-."'.-.*.'(\"-.-""Z<".'<"<-{, chas | £ j

.-
124 W81

Setting Passwords
Access to the Supervisor Panels and System Panels can be controlled through password

protection. By default, OmniView does not set any passwords. Click System Properties,
using the Passwords tab:
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OmniView Properties

1j0 Passwords ]Image Database ] Logging] Misc ]

Supervisor password Engineer password
Current: [ Current: |
New: I New: l
Verify: I Werify: |

Cancel ‘

The Supervisor password allows access to the Supervisor panel (shape training and vision
tool configuration), while the Engineer password allows access to the System panel
(calibration and data logging options).

Acquiring Images
Use the System Panel to acquire images using either method:

e Use Wait for trigger to perform an image acquisition when the part presence sensor
has been triggered.

e Use Live Video to display live video from all four cameras.

Use the Contrast and Brightness controls for altering these values in your acquired
images. OmniView represents these values using a numeric range of [0, 1.0] and are active
only when individual camera views are selected for display. Any settings you specify apart
from the default are saved as part of the job and override the settings in the OmniView
configuration file.

The optimal verification stations require no adjustments using these controls. Cognex
recommends that you use the aperture of the camera itself to perform most adjustments,
using the controls for Contrast and Brightness only for fine tuning. Once your station has
been calibrated, do not adjust the aperture settings any further.

View a Display Histogram

The System Panel displays a relative histogram of individual camera images, and will
display cumulative histogram information for all side cameras if no individual camera is
selected.

The horizontal axis represents pixel values starting at 0 (left) through 255 (right). The
vertical axis represents the number of pixels in the image for each pixel value. A flat
histogram showing balanced brightness is desired.
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Perform Camera Calibration

Use the System Panel to calibration your verification station, which must be calibrated in
order to accurately blend the four separate images from the side-view cameras into one
continuous image.

See the section Calibration on page 20, for details on calibration.

Configure I/0 Signals

Use the System Panel to access System Properties and configure the I/0O signals your
application will use to communicate with external equipment, such as the part presence
sensor and the reject mechanism.

See the section I/O Configuration on page 64 for details on I/0 signals.

Set Miscellaneous Parameters
Use System Properties to set miscellaneous parameters such as password protection and
the ability to inspect images in an image-database file.

Exit OmniView
The only way to exit OmniView is through the System Panel.

When exiting OmniView or its Setup Wizard, allow a few seconds for the application to exit
completely. If you attempt to launch another instance of OmniView or a different OmniView
application (such as the Setup Wizard), you might receive an error message and the
program you are trying to launch will terminate.
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OmniView Images

Each inspection requires a simultaneous acquisition from four (or five cameras) within the
verification station. By default, OmniView displays all images it generates for each
inspection, as shown in this example of a Supervisor Panel:

OmniView" SUPERVISOR PANEL

VISION BY.
COENEX

L getpevgc el

 Display

Al Images

1~ Image Archive
| Raw images | I~ Show Detailed Diagnostics
= I~ View Passed Images
£ I~ Auto Run LI ,L‘

Load..| Save | Run |

Train Shape >>

Set Alignment Parameters >>

|
Train Unwrap Regions >> |
| Unwrapped Image | Edit Inspections... |

SaveJob... |

LoadJob... I

R R AR R R W ok | spen>s |

3 066k

Use the Display pull down list, available from any panel, to choose which images you want
to view at any time.

Option Displays

Cameral, 2, 3,40r5 The most recent image from the camera you select: 1, 2, 3,
4 or5

All Cameras The most recent image from each camera on your system

Region Unwrap The unwrapped label regions you have trained
If you trained more than one region, all trained regions are
displayed.

All Images All camera images plus the unwrapped image across the

display bottom.

All VPI Cameras All of the four side-view cameras (cameras 1 through 4),
excluding camera 5 if it is present
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Image Acquisition
Capture simultaneous images from all the connected cameras using either of these
methods:
e Check the Triggered Live Video checkbox on the Supervisor Panel.
OmniView will capture an image when the part presence sensor detects a container.

e Use the Wait for trigger and Live Video options on the System Panel.

Check Live Video for a real-time display of images from all connected cameras. If you
also use the Wait for trigger option, OmniView will wait for an external trigger before
displaying live images.

Image Databases
As your job executes, OmniView allows you to save acquired images and then load them
again later. This can be useful for testing and developing your application before you
deploy it to a production environment. Use the Image Archive section of the Supervisor
Panel, highlighted in the following figure, to save and load images:

~Image Archive
I~ Show Detailed Diagnostics
[ View Passed Images

[~ Auto RBun << I > |

Load... l Save I Run I

Saving Images to an Image Database

For each inspection, OmniView acquires a viewset of four (or five) images of each
container. Click Save to save the last 16 viewsets to image database files. OmniView
differentiates between passed and failed verifications when saving viewsets, storing passed
viewsets and failed viewsets in different image-database files. By default, OmniView saves
the image database files in the directory C:\Program Files\Cognex\OmniView\data\Images,
and uses a “date” + “time” stamp to label each file. For example, clicking Save can
generate the following files:

090810_113707_passed.cdb
090810_113707_rejected.cdb

These filenames indicate the files were created on August 10, 2009 at 11:37 AM.

Loading Existing Image Databases

You can load saved image-database files at any time and test the images they contain
against the current job, which can be helpful if you are analyzing why failed viewsets did
not pass inspection or to verify that previous results continue to pass verification.

Click Load to load existing passed and rejected image-database files. Once loaded, you can
navigate through the images the file contains using the << and >> buttons.

Saving Images Automatically
You can configure OmniView to create image-database files of passed and failed
verifications automatically by performing the following steps:
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1. Go to the System Panel.

2. Click System Properties.

3. Select the Image Database tab.

4. Check the Enabled checkbox under Image Database Archiving.

5. (Optional) Choose a different interval for how frequently the images are saved.
By default the images are stored in the directory C:\Program

Files\Cognex\OmniView\data\images, but you can specify a different archive directory.

Continuous Acquisition

In some instances, you might want to simulate an application running in production mode
by cycling through all the images in an image-database file automatically. This requires an
OmniView .scp configuration file, which lists the image databases you want OmniView to
open and scan. You can specify as many image-database files as you want in the .scp file.

Each line in the .scp file contains a directory path and image file name, as shown in the
following example lines:

C:\Program Files\Cognex\OmniView\data\Images\070515-40z-jarl.cdb
C:\Program Files\Cognex\OmniView\data\Images\070515-40z-jar2.cdb

To configure OmniView to acquire images from image-database files specified in an .scp
file, perform the following steps:

1. Go to the System Panel.
2. Click System Properties.
3. Select the Image Database tab.
The tab appears as shown:
OmniView Properties
/0 | Passwords ImageDatabase |Logging | Misc |

Image Database Testing

[~ Enabled Speed (0-60 seconds): |0.28

V' RunOnce

I Run Using External Trigger

Test Script File:

Image Database Archiving

[~ Enabled Time (0 - 1000000 seconds:) |60

Archive Directory:

OK | Cancel

4. Check Enabled under Image Database Testing and use the Speed value to control
how fast OmniView cycles through the images.
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5. Select the .scp configuration file that lists the image-database files you want to use.

The following figure shows an example Image Database tab configured to run image-
database testing:

OmniView Properties @

1j0 I passwords Image Database ]Logging | Misc ]
Image Database Testing

¥ Enabled Speed (0-60 seconds): {0.25

V' RunOnce
I Run Using External Trigger
Test Script File: C:\Program Files\Cognex\Omniview\mageshT esting.scp|

Image Database Archiving

™ Enabled Time (0 - 1000000 seconds:) |60

Archive Directory:

oK | Cancel

6. Keep the Run Once option checked to run each image in the database only once, or
clear the checkbox to allow OmniView to cycle through the images in an endless loop.

7. Click OK and return to the Operator Panel.

Once you return to the Operator Panel, OmniView should automatically begin to acquire
images from the image database file. If you have performed unwrap training and vision
tool training, OmniView will simulate a complete application on the images in the image
file.
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Calibration

Before you can capture multiple images of your container and allow OmniView to blend
them together to form a single image, you must calibrate OmniView for the cameras and
verification station you are using. The calibration process allows OmniView to create a
mathematical transform that can be applied to raw camera images and correct any
distortion created by the intrinsic nature of the cameras. Once calibrated, you can begin to
train OmniView with the contours of the containers you want to analyze, and then add
vision tools to analyze the unwrapped image OmniView will generate.

It can become necessary to perform the calibration process again later. In fact, you must
recalibrate your vision application whenever you change an existing camera in your
verification station, refocus a lens, change an aperture setting or when recommended by
the calibration validation option.

Choosing a Calibration Plate
OmniView supports three different calibration plates consisting of a checkerboard pattern
along with a fiducial mark located near the center. You specify which plate you want to use
for the calibration process when you use the Setup Wizard to configure your new OmniView
application, as described in OmniView Application Getting Started. The choice of which
calibration plate to use depends on the size of the container you want to verify:

Diameter of
Plate Size Container Description

Small 1" or less 1/16” grid square size
(1/16"” = 0.0625 inches = 1.5875 millimeters)

Medium 1" to 3" 1/8" grid square size
(1/8” = 0.125 inches = 3.175 millimeters)

Large 3” or greater V4" grid square size
(" = 0.250 inches = 6.35 millimeters)

The calibration process involves capturing five separate images of the calibration pattern
for each camera, with the position of the grid changed from one image to the next. A final
image is then captured with the calibration plate facing camera 1 and camera 2 equally.
OmniView does not require calibration information from a possible 5™ camera you might be
using to capture an overhead view. The following figure shows an example calibration
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image taken by one of the cameras:

The fiducial mark must be fully visible to the camera undergoing calibration.

In some production environments, the calibration plate is mounted within a device that
allows it to be rotated and tilted as necessary for each calibration image while allowing a
single operator to perform the calibration process.

Accessing the Calibration Panel

You must use the Calibration Panel to perform a calibration procedure. To access the
Calibration Panel:

1. Click Supervisor to access the Supervisor Panel.
2. Click System to access the System Panel.

3. Click Calibrate Camera to access the Calibration Panel.
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The Calibration Panel appears as shown in the following figure:

OmniView" CALIBRATION PANEL =)
N e s

[~ Display

Pl Cameras =]

T~ Live Video

- Calibration Image Archive

™ Perform camera validation steps only

<< >

Camera 1, Step 1

Calibrate From CDB... |

<< Back l

€ ¢ € €2 ¢ <<€ €Lkt w
236,

193330: 10224081108 0 0 190: 1001.40,

-
.
70

If you have not confirmed that the verification station is able to acquire satisfactory images
of your containers, Cognex recommends you do so before beginning the calibration
process. Refer to the OmniView Application Getting Started for details on acquiring your
first set of images.

Capturing Camera Calibration Images
Once you have confirmed that your verification station is ready to acquire images, replace
the sample container you want OmniView to analyze with the calibration plate you will use.
During the calibration process, the Calibration Panel provides graphics to help you position
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the calibration plate, as shown in the following figure:

OmniView" CALIBRATION PANEL =

- Display

[a1vPI Cameras |

I~ Live Video

i~ Calibration Image Archive
I” Peiform camera validation steps only

<4 >>

= E 3 Camera 1, Step 1
Calibration graphics — N y

Calibrate .. I

Calibrate From CDB... |

<< Back. I

R R

¢ 000D tight

As you perform calibration, the graphics will show you how to present the calibration plate
to each camera as from a top view, as shown in the following examples:

Camera 1, Step 1 Camera 1, Step 2 Camera 1, Step 5

. re * ¢ e ¢

¢ “le “e

In addition, the label Camera x, Step x appears in either red to indicate that the proper
calibration image has not been provided, or in green to indicate that the latest acquired
image provides sufficient calibration information to OmniView.

Perform the following steps to capture the calibration images OmniView requires:
1. Check the Live Video checkbox.

2. Place the calibration plate in the center of the verification station directly in front of
Camera 1.

Keep the grid as close to the center of the station as possible and verify that the
fiducial mark can be seen clearly.

3. Uncheck the Live Video checkbox.
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OmniView acquires the image and attempts to locate the fiducial mark and identify the
checkerboard pattern. Each step in the calibration process can take several seconds. If
successful, the Calibration Panel appears similar to the following figure:

OmniView" CALIBRATION PANEL

uision ey
SoENEX

- Display
|4l VPI Cameras oz

[~ LiveVideo

- Calibration Image Archive:

I Perform camera validation steps only

[

Camera 1, Step 1

Cafibrate.. ]

Calibrate From CDB... ]

<< Back I
P

CIRIRITREE IR R R ORI G -

Job not trained/ready. : 628710457

In the previous figure, notice how the label for Camera 1, Step 1 appears in green to
indicate a successful calibration image. If the label still appears in red, the calibration
step was not successful and you must take another calibration image.

4. Click >> to continue and acquire the next calibration image for Camera 1, which
requires you to present the plate to Camera 1 and Camera 2 along the direction of the
conveyer flow, as illustrated:

Camera 1, Step 2

A 4 L 4

4 »

5. Continue acquiring calibration images for Steps 3, 4 and 5 of Camera 1.

For Steps 4 and 5, you must tilt the calibration grid so that the top is closer to the
camera and then further away, respectively. For example, this would be the view from
Camera 2 when you are performing Step 4 for Camera 1, where the grid is tilted
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toward the camera:

Once you have completed Steps 1 through 5 for Camera 1, you must repeat this procedure
for Camera 2, Camera 3 and Camera 4, and then capture a final calibration image as
shown:

All Cameras, Final Step

L 2 L 4

4 »

Click Calibrate when the button is enabled.

If OmniView is able to successfully generate the calibration transform based on your setup,
a popup appears as shown in the following example:

Calibration succeeded. @

Calibration Results:
Overall (RMS, MAX) ={ 0.103, 1.964)

Cam# 0 {rms, max)={ 0.105, 1.156) Trans=( 31.815, -375.615, -354.272)
Cam# 1 (rms, max) ={ 0.107, 1.425) Trans=( 16.234, 320.626, -354.702)
Cam# 2 {rms, max)={ 0.113, 1.964) Trans=( -26.576, 326.044, 336.163)
Cam# 3 (rms, max)=( 0.106, 1.660) Trans=( -11.334, -370.788, 336.725)
Calibration succeeded

Once calibrated, you are ready to begin shape training for the containers you want to
analyze.

Note: Be aware that memory usage may increase dramatically after calibration. For
example, memory usage can go from 20 MB to over 210 MB once calibration has
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completed. OmniView reserves this memory in preparation for the incoming images from
the 4 (or 5) cameras in your verification station.

Correcting a Failed Calibration Attempt
If OmniView reports a failed calibration attempt when you click Calibrate, or if OmniView
does not enable the Calibrate button, review the images captured along each step of the
calibration procedure:

e Verify that the label Camera x, Step y appears in green for each calibration image.

e Verify that the images are focused even when the calibration grid is angled towards or
away from the camera.

e Increase the lighting within the verification station to improve the contrast between
light and dark squares.

Review the images captured along each step of the calibration procedure and recapture
images for any calibration steps that were unsuccessful, which are indicated when the label
Camera x, Step y appears in red.

Performing a Validation on an Existing Calibration
You can validate an existing calibration by checking the Perform camera validation
steps only checkbox and then capturing images of the calibration plate in the positions
indicated in the Calibration Panel. Perform a validation at any time to ensure the calibration
information currently available to OmniView is still valid.

The following figure shows a user presenting a calibration plate to the verification station in
the first step of the validation procedure:

OmniView" CALIBRATION PANEL =

ssssss

~ Display

| AllVPI Cameras ¥

- Calibration Image Archive

IV Perform camera validation steps only

<« >
Camera 1, Step 3
S ¢
L4 A

Validate From CDB... |

<< Back: |

R O R O A I

Please check encoder input. : 781.06, -76.86

As you acquire images for the validation, be sure to position the calibration plate in the
same orientation (horizontal or vertical) you used for the final step of the calibration
process, which consists of presenting the plate between cameras 1 and 2 as shown in the
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following figure:

All Cameras, Final Step

2 L 4

4 »

For example, if you positioned the plate in a horizontal orientation during calibration, you
must present the plate in a horizontal orientation again during validation. Attempting to
validate the current calibration using a vertical orientation can cause OmniView to fail the
validation attempt.

Once the validation images have been acquired, click Validate. OmniView compares
existing calibration data with the validation images and notifies you if a complete
recalibration is necessary.

With this option enabled, the button Calibrate from CDB becomes Validate from CDB.

Using Other Calibration Options

The Calibration Panel offers other options you can choose to use in your efforts to calibrate
your application:

Save You can save the current set of calibration/validation
images into an image-database (.idb) or Cognex
database (.cdb) image file. Cognex recommends you
save all calibration/validation images for future
reference.

Load

You can load a set of saved images and use them for
calibration/validation.

Calibrate/Validate from You can load a set of saved images from a Cognex

CDB database (.cdb) and allow OmniView to attempt to
calibrate/validate the application using this set of
images. OmniView reports an error if you choose an
incomplete image set or if the image set does not
include images of a calibration plate.

Performing a White Balance

If you are using any combination of color cameras in your OmniView enclosure, you have
the option of performing a white balance adjustment, which can help to ensure that the
colors in your acquired images are accurate for your production environment. Cognex
recommends performing a white balance after the calibration process.

The white balance adjustment is only available if you are using color cameras, and the
white balance settings the procedure generates are specific to the Basler color cameras
that OmniView Application supports. By default, OmniView does not attempt to perform a
white balance on your color cameras.
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A white balance can be performed with the calibration plate or a white piece of paper. You
cannot change the computed white balance values.

You must use the White Balance Panel to perform a manual white balance. To access the
White Balance Panel:

1. Click Supervisor to access the Supervisor Panel.
2. Click System to access the System Panel.
3. Click White Balance Cameras to access the White Balance Panel.

The following figure shows the start of an example white balance:

OmniView" WHITE BALANCE PANEL e
JLiJ etgey ol
i~ Display 1
IAIICamevas _'J
I~ Live Video
7 ™ Show white balanced images
[V Enable side view cameras
[ Enable 5th camera
~White Balance Steps
>
Camera 1
* L 2
’ *
I R R A I R I < Back |

0 0o JOB: station]_cottage_cheese_rong_update 200.187x

The graphics in the White Balance Panel indicate which camera is ready to perform a white
balance. Perform the following steps:

1. Present the white balance target (calibration plate or white piece of paper) to the
camera indicated by the graphic (Camera 1 in the previous figure).

The target must occupy at least 50% of the field of view of the camera and must not
be saturated from the available light source.

2. Check Live Video and allow OmniView to capture a live image.

3. Uncheck Live Video and allow OmniView to generate the white balance values for this
camera.

The label for the camera in the camera graphic turns from red to green after
OmniView has successfully generated white balance information for this camera.
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4. (Optional) Check Show white balanced images to display the white balanced image
in the White Balance Panel.

5. Click >> to move to the next color camera in your enclosure, relocate the white
balance target, and use Live Video to capture a live image from this camera.

6. If you are using a color camera as your 5™ camera, present your white balance target
to this camera and use Live Video to capture a live image.

7. Click Apply once all the color cameras have captured images of the white balance
target.

8. Click <<Back and return to the System Panel.
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Shape Training
OmniView must be trained with information regarding the shape of the container you want
to analyze before it can reliably and repeatedly blend four separate images into one
unwrapped image.

To perform shape training, you must capture images of the container you want to analyze
and use a set of interactive graphics to define the boundaries of the container for each of
the four cameras in your verification station. Shape training ensures that each camera
contributes the correct image information to the final unwrapped image. Shape training
does not apply to a 5th camera you might be using to capture an overhead view of the
container.

You must perform shape training before you can specify which vision tools you want to use
to analyze the unwrapped image. Before you perform shape training, you should calibrate
your application. See the section Calibration on page 20 for details on how to configure
your OmniView application.

OmniView is designed to operate on sufficiently rigid containers. Parts that suffer geometric
deformation compared to the trained shape, or parts that have embossing, protrusions, or
intrusions on the surface to be verified will show noticeable unwrap irregularities, especially
in the horizontal direction.

Acquiring a Training Image
To begin shape training you must have an image of a good container from all four cameras.
Use either method to acquire this image:

e Place a known good container on the conveyer and allow it to pass through the
verification station with the Triggered Live Video checkbox enabled in the Supervisor
Panel.

e Enable Live Video in the System Panel, place the container at the center of your
verification station, and uncheck Live Video.
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Depending on how your cameras are mounted, the images will contain either horizontal or
vertical images of the container you want to analyze, as shown in the following figure:

OmniView" SUPERVISOR PANEL

SoenEX

Ko g )=

Image Archive
I~ Show Detailed Diagnostics
I~ View Passed Images
I~ AutoFun [ |
{Load. Save Run

Train Shape >>

Set Alignment Parameters >>

Train Unwiap Regions 5>

Train Inspections >>

Save Setup... |

Load Setup... |

e <<Back System >> |
A AR IR RO, R AR b
0 00 00 = JOB: 41_TranQuel 27: 423.00, 296.00

Starting Shape Training
You must use the Shape Training Panel to perform shape training. Click Train Shape from
the Supervisor Panel to access the Shape Training Panel, as shown in the following

example:
OmniView" SHAPE TRAINING PANEL =)
L oty eTey|
Camera 1 -

@& Move Control Points
€ Add Control Points
" Delete Control Points

Tune Mirror
Replicate to Other Cameras
Reset Current Camera Contours.

Train Shape |

Trigger/Reject Data Index: |1

<< Back

.
.

<<<<<<<<<<<<<0<<<<<<<<<:(
¢ oo oo 255: 161004, 67912
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By default, the Shape Training Panel displays the image captured by Camera 1, which you
can use to perform the bulk of shape training. Later, you can copy the shape information
you provide for this image to the images for the other three cameras.

The Shape Training Panel provides two contour graphics that you can manipulate and
shape to the general contour of your container. The graphics can appear either in a
horizontal or vertical orientation depending on your camera mounting scheme, but it does
not affect the unwrapped image, which corresponds to a top-down scan of the surface. One
of the graphics has an arrow to indicate the positive Z-axis direction, which points to the
top of the container and appears using orange graphics as the job executes. Use this
contour graphic to indicate which direction is up in your verification station, which can be
helpful later as OmniView captures images in your production environment.

Click on a graphic to highlight it and display the resizing handles that allow you to move
either end of the graphic as well as change its length. To start shape training, adjust the
size and position of both contour graphics so that they surround the edges of the label you
want to inspect, as shown in the following figure:

Adding Control Points
To fit the contour graphics to the edges of the container more precisely, you need to use
control points, which allow you to bend the contour graphics to fit the edges of the
container precisely. Check Add Control Points to add control points. When enabled,
OmniView adds a new control point any place you click on the selected contour graphic.

Check Move Control Points to bend and reshape the contour graphic around the shape of
the contour in the image.
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The following figure highlights some of the control points added to a contour graphic:

Use the following tips as you work with the contour graphics:

e Add and adjust control points as necessary as you work from the top down (or left to
right) of the container.

Use the Move Control Points option to move existing control points.

e Add more control points to make it easier to shape the contour graphic around curves
of the container.

e Click Tune periodically and have OmniView attempt to fit the contour graphic around
the edges of the container based on the current shape of the contour graphic.

Click and drag a control point to change its position along the contour graphic.

Check Delete Control Points and click on control points you do not need.
e Click Reset Current Camera Contours at any time to start over.

When you are finished, the contour graphic should closely fit the edges for one side of the
container, as shown in the following figure:

Next, click Mirror to have OmniView attempt to apply the information from the fitted
contour graphic to the unfitted contour graphic, which should result in both graphics

OmniView Application Users Guide
8/19/2011 | Version 6.0
Page | 33



Shape Training

roughly fitting the shape of the container, as shown:

Be aware that the operation may not have any effect if OmniView fails to apply the contour
to the unfitted side. In this case, you need to create the contour from scratch as you did
with the first one. Select the graphic and position it across your container as necessary.

Copying Shape Information
Once you are satisfied with the shape training from Camera 1, click Replicate to Other
Cameras to copy this image information to the other three cameras in your verification
station. OmniView takes the contour information and applies it to the images from the
other three cameras.

Cognex recommends you check the display from the other three cameras to ensure that
the graphics closely fit the shape of the container. If the contour graphics do not closely fit
the shape of the container in all four images, you must select the graphics for those images
as necessary and improve the fit.

Training the Shape
Click Train Shape to train your application with the shape of the container. OmniView
prompts you for the System password if it is set. If successful, OmniView blends the
images from all four cameras and displays the new blended image, as shown in the
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following figure:

OmniView" SHAPE TRAINING PANEL | -

visioN Y.
SoENEX

ooy &=

~Display

Obiject Unwrap =

Conlrol Paints
& Hiove
€ Control Foints

 Delete Coritrol Poirts
Tune Miror
Replicate to Other Cameras
Reset Current Camera Contours

[ Tiain Shape, i

Trigger/Reject Data Index: |1
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254162351, 807.11

<< Back |

If the unwrapped image shows any distortion in the blended regions, try either of the
following:

e Perform a calibration validation as described in the section Calibration on page 20.

e Check the shape contour information for each camera and perform shape training per
camera as necessary.

Specifying a Trigger/Reject Index
As a part presence sensor detects a new container has entered the verification station,
there will likely be some camera delay while the container moves to the center of view of
all four (or five) cameras, known as the trigger delay. There is also another delay between
analyzing the container and actuating a reject mechanism attached to the production line,
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also known as the rejector delay. See the following diagram:

Container moves
in this direction

A

‘-q-------

S

Part presence sensor

;'Tngger delay

A
S, Gl

, Rejector

delay ’[
Cameratriggered

Rejector activated if verification failed

One of the system properties you must configure is the humber of encoder pulses that
represent the trigger delay and the rejector delay. If you are analyzing containers of
different sizes in the same verification station, the values for trigger delay and rejector
delay will vary between containers. OmniView allows you to enter pairs of values for trigger
delay and rejector delay, with each pair of values matching a specific container size. You
can enter up to eight different pairs of values in a single OmniView job.

Use the Trigger/Reject Data Index on the Shape Training Panel to specify an index of 1
through 16 to represent which pair of values match the container currently displayed. If all
the containers you are analyzing are of the same size, keep the default value of 1.

Adjust Alignhment Parameters
After you have trained the shape using the Shape Training Panel, go back to the Supervisor
Panel and click Set Alignment Parameters to set the nominal pose, which is the
expected position of each container in a calibrated 3D coordinate system. In some
development and production environments, the actual position of each container can be
slightly different than the position shown during shape training, and you need to provide a
suitable range of uncertainties.
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The following figure shows the Alignment Parameters panel where you set the Nominal
Pose and the Nominal Pose Uncertainties:

OmniView" ALIGNMENT PARAMETERS =
ool & e & @
;:I:PJ Cameras ~|
¥ I
> —
o I

6.101 mm
£.101 mm

+
+

Snap To Image |

Set Model Masking >> |

Advanced Parameters... |

A e N R T i e, oack |

RIS
244 :1625.75, 1060.86

The panel uses a wire grid to represent the 3-dimensional aspect of the container at the
location where OmniView expects it to be in your production environment. The panel also
uses a green outline of the 3-dimensional space indicating the area within the verification
station that the object might appear from one inspection to the next.

Use the Nominal Pose sliders to alter the location and rotation of the wire grid
representing the object, relocating the grid as necessary for the expected location of the
container within your verification station as OmniView executes:

e Use X, Y, Z to set expected position of container in a three-dimensional physical
coordinate space system that is roughly the center of the station, as shown by orange
line segments

e Use Rx and Ry to adjust the orientation of the expected position

e Use Snap to Image at any time to have OmniView align the wire grid to the image of
the container if this viewset is representative of where the containers are typically
positioned when they pass through the system.

Use the Nominal Pose Uncertainties sliders to define a 3-dimensional space wherein the
container can vary from one inspection to the next. You should set the Nominal Pose to be
the most representative of the part position, and limit the Nominal Pose Uncertainty as
small as practical, since using a large Nominal Pose Uncertainty can add computational and
memory overhead. Disable the uncertainty for the Z axis for containers that are perfectly
cylindrical and there is no change in contour information at the top or bottom.

Once the range has been set, the wireframe graphics should match each container that
enters the verification station. If you are testing your application and find the graphics do
not appear over the container, you need to adjust your Nominal Pose Uncertainties and
provide a larger range.
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Use a Model Mask

Your container may exhibit a physical trait that can make unwrapping difficult from one
inspection to the next. For example, a portion in the middle of the container can have a
different diameter than portions above and below it. Since this feature can appear
unreliable in the raw 2D images from the side-view cameras, it can be masked out of
consideration for each container entering the verification station.

Any mask regions you add will not affect the unwrapped image OmniView will generate for
each container. The mask regions affect only the portions of the shape model that
OmniView uses to locate each container.

Click Set Model Masking from the Alignment Parameters panel to add one or more
masks. Clear the Show Image checkbox to remove the image of the container and just
use the outline, as shown in the following figure:
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Click Add to add a single mask region to the image. OmniView represents a mask region in
orange, as shown:
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Use the Start and End sliders to graphically indicate where the mask region begins and
ends, respectively. The graphics on the container will update dynamically to reflect the
current settings.

You can add more than one mask region as necessary for your container. For example, the
following figure shows the same container having two mask regions to make out the sharp
curvature of the container:
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Using Advanced Parameters
Click Advanced Parameters to access a set of advanced alignment parameters:

advanced Align Parameters...

- Train Parameters

vV Auto select grain limits

Coarse/fine limits (1 - 32); ITB ¢ |1

[V &uto select grain factors

Coarsefine factors (0 - 1); [D.G / li]E

Part tilt in degrees (0 - 5): |D.5
Outside region threshold (0 - 0.5): [0—

r—Run Parameters
Accept threshold (0 - 1): |0.5

Coarse confusion threshold (0 - 1) |0.5

Fuzzy contrast low/high (0 - 255): |1 0 / |1 5

Cancel |

The default parameters work for most applications, but you may need to alter these
parameters based on your application.

Train Parameters

Grain limits specify the range of feature sizes that the tool will use to locate the container,
and are specified in model coordinate system units. You can clear the Auto select
checkboxes and specify your own values for coarse and fine grain limits. In some
applications, for containers that are small in comparison with the field of view, you might
be able to improve alignment robustness by reducing the coarse grain limit, although this
will cause the tool to run more slowly.

Grain factors, meanwhile, control the sampling rate used to encode model features during
training. You can clear the Auto select checkboxes and reduce this sampling rate to
increase performance.

By default, OmniView expects each container to be accurately aligned with the positive Z-
axis, but you can specify a larger Part tilt as necessary for your verification station.

Finally you can change the value of Outside region threshold to specify a fraction of
features in each container that can be outside the cameras’ fields of view. By default the
allowable percentage is 0, but increasing this value allows OmniView to still locate the
container even when some percentage of it is not visible.

Run Parameters

You can modify particular run parameters that affect the algorithm OmniView uses to locate

the contours of each container:

e Accept threshold: Lowering the threshold can allow OmniView to successfully locate
the contours in certain applications.
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¢ Coarse confusion threshold: Specify a higher confusion threshold to indicate that
the scene contains features that resemble the container but are not valid instances of
the container, or use a lower value to indicate that only the features in the scene that
resemble the container are actually the container itself. You should always set the
confusion threshold greater than or equal to the acceptance threshold.

e Fuzzy contrast low/high: OmniView uses a weighting function to control the weight
assigned to features in images based on their contrast.

Unwrapping the Image

As you select which vision tools you want to use to analyze each unwrapped image, you
must specify the area of interest for each tool. For example, if you want to read a barcode
symbol on a label, you must specify where in the unwrapped image the barcode symbol will
appear. The smaller the size of the area of interest, the faster any particular vision tool can
execute.

Because containers entering the verification station can have a random orientation around
the Z-axis, there is no way to predict where the areas of interest are in each unwrapped
label. A barcode symbol, for example, might appear anywhere within the unwrapped
image, perhaps even split across the beginning and end of the image that OmniView
generates. This random orientation can prevent any vision tool from examining the correct
area of the image.

To ensure that each vision tool examines the appropriate area of interest in each
unwrapped image, you must train your application with the starting point of each
unwrapped image. This allows OmniView to generate unwrapped images based on the
same starting point, and allows you to know where to locate the vision tools you want to
add later.

After successfully training the shape of the containers you want to analyze, the Supervisor
Panel will display the images of the container from each camera as well as the unwrapped
image of the surface of the container with an arbitrary starting point, as shown in the
following example:
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Perform the following steps to train your OmniView application with the desired unwrap
regions and starting location for each unwrapped image:

1. Click Train Unwrap Regions.
OmniView switches to the Unwrap Training Panel, as shown in the following example:

OmniView" UNWRAP TRAINING PANEL

usin Y.
SoEnEx

Display

Object Unwiap -

Set Reference lmage. |

T” Skip Unwrap.

Add Delete
Setas Plimay
Parameters

Apply |
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(EA A Please check encoder input. © 341.97.-376.71

The horizontal graphics indicate the top and bottom of the unwrapped image. By

default, the unwrapped image contains all the image information originally contained
within the shape contour graphics you specified during shape training. The panel also
contains one vertical graphic that defines the starting point of the unwrapped image.

2. (Optional) Click Parameters and access the Image Unwrap Parameters:

Image Unwrap Parameters @

—Image Unwrap Parameters
Average pixel size for all cameras is 0.16266 mm

v a 0.163 mm
User selected pixel size:

| Disable blending

Image unwrap size (360-720): I 360 (degrees)

~Unwrapped Image Alignment Parameters -

Alignment method:
% Areabased

" Ppattern based

IV Auto select grain limits

Coarse grain limit: l 16
Fine grain limit: I 1

Cancel |
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Cognex recommends using the default options as you test and develop your job. If
necessary, use the Image Unwrap Parameters to change the area size of the
container represented by each pixel. Also, by default OmniView will blend the
overlapping pixel data from adjacent cameras to create the output image. Because of
the effect of residual calibration error, part variation, and lighting effects, features
may not be precisely aligned in the adjacent camera images. The unwrapped image it
generates can result in features that appear blurred or doubled. Check Disable
blending to allow OmniView to concatenate images from adjacent cameras.

By default, OmniView unwraps the image to generate a 360 degree view of the
container under inspection. For some applications, a 360 degree view might not
generate a view sufficient for your inspection needs. For example, you may need to
analyze multiple features in an image where one of the features could appear split
between the end of the start of the image, regardless of where you designate the start
of the unwrapping. In this type of application, you can specify an unwrap size of
greater than 360 degrees to ensure that all the features you need to analyze appear
as necessary.

Use the Image unwrap size parameter to specify the size, in degrees, of the image
you want to generate for your vision tools to analyze. By default the value is 360, but
you can specify any value greater than this up to a maximum of 720.

Use the Unwrapped Image Alignment Parameters to enhance how OmniView
performs the unwrapping of each image. The Area based option is the most robust
option and is suitable for most labels rich with graphics. The Pattern based option is
suitable for labels with non-repeating patterns.

Alignment of the unwrapped image can be adjusted using the Auto select grain
limits option. The default setting should be acceptable for most applications, but you
can disable the option and provide your own settings for coarse and fine grain limits.

3. (Optional) Select the top or bottom horizontal graphics and relocate them as desired
for your vision application.

Moving the graphics closer together generates a slimmer unwrapped image, which can
make verification faster. Click on either graphic to highlight them and display their
handles, as shown:
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4. Click and drag the vertical graphic to the location where you want each unwrapped
region to begin before any analysis by the vision tools you add later.

For example, the following figure shows the graphic placed on an unwrapped image:

5. Click Apply to have OmniView generate a new unwrapped image based on these
horizontal borders and the vertical starting point, as shown in the following figure:

6. (Optional) Add sub-align regions as necessary (see section 3.11 for more information).
Click Back to return to the Supervisor Panel.

8. Acquire additional images of the container you want OmniView to analyze to verify
that the unwrapped image it generates appears with the features located in the same
area each time.

Once you have confirmed that OmniView generates successfully unwrapped images, you
can move on to training vision tools.

Labels with lumps, texture, or rough surface features will be unwrapped at noticeably lower
fidelity than labels with smooth surfaces, even if the container itself is sufficiently rigid.
This will adversely affect the ability for vision tools to run on the image.

The consistency of the unwrapping process is typically +/- 5 pixels, depending on label
content and surface smoothness. Since there may be a slight horizontal shift from unwrap
to unwrap, users are advised to account for this variability by adding a few more pixels to
the width of the regions when placing and sizing vision tools on the unwrapped label image.
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Adding Sub-align Regions
Many labels can be reliably unwrapped using only the single vertical graphic designating
where you want the unwrapping to begin. Some labels, however, have features that repeat
or are similar enough to other features on the container that the unwrapping process might
not always generate an unwrapped image at the expected starting point. This can cause
vision tools to fail later because they are analyzing the wrong area.

For example, the following figure shows a label with a repeating pattern and few other
distinguishing features:

For these types of labels, OmniView allows you to add sub-align regions, which can
increase the reliability of generating the unwrapped image you expect. To use a sub-align
region, perform the following steps:

1. Return to the Unwrap Training Panel.
2. Select Region Unwrap from the Display pull down menu.
3. Click Add under Sub-align Regions.

OmniView displays a 360 degree view of the container enclosed in a blue rectangle,
with a graphic for the sub-align region in the upper-left corner, as shown:

Any sub-align region graphics must be limited to this blue rectangle.

4. Select the graphic and move it to a unique feature on the label. Larger sub-align
regions work more reliably than smaller sub-align regions. Use the resizing handles to
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surround a suitable feature, as shown in the following example:

5. Click Apply.

Choose Region Unwrap from the Display pull down list to see the unwrapped image
OmniView now generates, which may appear exactly as before. The sub-align region you
added, however, will ensure that the same unwrapped image is generated each time.

Add as many sub-align regions as your application requires.

Using Multiple Unwrap Regions
As you perform unwrap training so that each unwrapped image has a consistent look, you
have the option of adding additional unwrap regions. Click Add from the Unwrap Training
Panel to add additional unwrap regions.

Adding additional unwrap regions can be useful for curved containers where OmniView
needs to inspect separate areas that have a different diameter and where a single
unwrapped image can introduce distortion. For example, the following silhouette represents
a bottle where different sections of the bottle have a different diameter:

Generating a single unwrapped image from this type of bottle would mean the features
closer to the top would be artificially stretched compared to the features along the bottom.
Inspecting this type of container might be handled best by using multiple unwrap regions,
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as illustrated in the next figure:

If you use multiple unwrap regions, you should select one and click Set as Primary, which
sets the selected region as the primary region and is used to calculate the start of the
unwrapping algorithm. Any sub-align region you find necessary to add can only be added to
the primary region.

Changing the Reference Image
The unwrapped image OmniView generates is the reference image you will use to train the
vision tools you add to the job. In some production environments, an OmniView verification
station will inspect several different containers all having the same shape.

If you have performed shape training and vision tool training on one type of container and

need to create another job for a container of the same shape, you do not have to perform

shape training again for the new container. You can replace the reference image OmniView
uses to perform unwrapping by performing the following steps:

1. Save your current job by clicking Save Job on the Supervisor Panel.

2. Capture an image of the new container as described in the section Image Acquisition
on page 16.

3. Obtain an unwrapped image of the new container by running it through the system.
Adjust the Nominal Pose if the representative position of the part has changed.

4. Click Train Unwrap Regions from the Supervisor Panel.

5. Click Set Reference Image to replace the current unwrapped image with an
unwrapped image of the new container.

6. Use the new reference image to perform unwrap training and vision tool training for
the new container.

7. Save the job with a different filename.
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Vision Tool Training

After calibrating your OmniView application as described in the section Calibration on page
20 and performing shape training as described in the section Shape Training on page 28,
you can begin to specify which vision tools will analyze either the unwrapped image
generated by OmniView or the raw images acquired by the cameras in your verification
station.

OmniView uses OmniBuild, a Cognex VisionPro application, to organize and manage the
data flow between the vision tools you use. OmniBuild allows you to take advantage of the
following features of VisionPro:

e The wide array of vision tools that can analyze an image for any number of goals,
including identification, searching, pattern matching, and measurement

e Custom vision tools you create

e Aimage-conversion tool for converting color images you acquire to the grayscale
images that many vision tools require for analysis.

For information on converting color images to grayscale, see the section Analyzing
Color Images on page 52.

e Control of image-analysis through scripting, either C# or VB.NET

This guide does not contain specific information about the capabilities and use of the
VisionPro vision tools. Instead, you can refer to the VisionPro documentation set installed
along with OmniView. Choose Programs->Cognex->VisionPro-> Documentation-
>English->VisionPro Online Documentation to view documentation for all the
VisionPro tools.

Accessing the Coghex OmniBuild Window

You can add and configure vision tools to your OmniView application once an image of the
containers you want to analyze has been successfully trained. The following figure shows a
set of images where a container has been unwrapped and the blended image it generates
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is ready for vision tool training:

Click Edit Inspections on the Supervisor Panel to access OmniBuild, the OmniView
interface that allows you to add and configure any vision tool from the VisionPro tool set,
as shown in the following figure:

% Cognex OmniBuild

| i

% BEEEE L P

ook |

LastRun.Omniview Images.Unwrapped Image

e <ToolGroup Inputs>
=] "3 Omniview Images ®
=P Lnwrapped Image
¢ <ToolGroup Dutputs>

© 027ms | 2.46ms

The image window on the right displays the unwrapped image generated from the images
acquired by the four cameras. OmniView uses the interface on the left to display the vision
tools you have selected to analyze each unwrapped image.

Click the reset button in the top-left of the OmniBuild window at any time to reset the
window to its default settings.
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Choosing Additional Image Information
By default, OmniBuild analyzes the unwrapped image with the vision tools you add to the
application. You have the option of using the raw images from each side-view camera or
the 5th overhead camera. In addition, you can access the change in z-rotation of the
container under inspection as compared to the container used during shape training and
vision tool training.

Double-click the OmniView Images tool to display the following dialog box:

OmniView Images @@
EEEEX
Settings | LastAun.Unwrapped Image v
| ~
Images to obtain from Omniview Pose3D Outputs
[[] Camera 1 Image [[] Euler &ngle Z

[[] Camera 2 Image
[[] Camera 3 Image
[[] Camera 4 Image
[[] Camera 5 Image
Unwrap Image

@& 51.956ms  52.105ms

The left side allows you to make any one of the raw images available to the application,
while the right side allows you to expose an output terminal for the Euler Angle Z rotation,
in degrees.

OmniView represents the pose of the container in a world-coordinate system that is
determined by camera calibration. In the world-coordinate system, the x-axis points from
Camera 1 to Camera 2 and the z-axis is the average of the cross product of camera
positions, as shown in the following figure:

#

Camera 3

m o i m

Camera 4 Camera 2

Camera 1
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And Euler angles represent the rotation about any axis within the three-dimensional space
of the verification station.

Adding Vision Tools

To add and configure a vision tool, perform the following steps:

1. Click the Show ToolBox button, highlighted in the following figure, to open the list of
VisionPro vision tools:

Cognex OmniBuild

é ._‘l (|||i

=% aRRE et

Tools

OmniView displays a list of VisionPro tools besides the Cognex OmniBuild window:
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H. CoglmageFileTaol e <ToolGroup Inputs> A
= CogPatinspectTool = *'.: OmniView Images ®

& CogPMalignT ool ¥ Unwrapped Image

E{;'f CogResultsénalysisT ool P <ToolGroup Outputs>

&2 CogToolGroup
(] Calibration & Fisturing
-3 Color
8- (L] Geometry - Creation
1-(2] Geometry - Finding & Fitting
o} Geometry - Intersection
) (] Geometry - Measurement
- 1D & Verification

-8

*

e e

+

-

1) Image Processing

5

|»
I

@ 027ms  246ms

Note: The first VisionPro tool listed is the CogAcqFifoTool, but you never need to
add one to OmniBuild since it already contains a tool for OmniView Images.

2. Navigate through the tool box and double click on the desired vision tool.
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For example, the following figure shows the OmniBuild window when a Barcode tool
has been chosen:

B Cognex OmniBuild

ﬁ uid
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Tools

LastRun.Omniview Images.Unwrapped Image

e <ToolGroup Inputs>
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=P Unwiapped Image
= CogBarcodeTooll
= |nputimage
= Results.Count
= Results.Item{0]. OwnedDecoded Valid
P <ToolGroup Outputs>
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3. Select Unwrapped Image and link it to the InputImage of the vision tool you
added, as shown:

, Cognex OmniBuild

4 i

mh BEERE L ?
Tools |
e <ToolGroup Inputs>
=4 Omniview Images

b Inwrapped Image
1 I

=-[01 Cog
-l
=3 Results.Count
=3 Results.Item{0] OwnedDecoded Valid
< <ToolGroup Outputs>
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This provides the vision tool you added with the unwrapped image. Now you can train

the vision tool with the area of interest you want to analyze and any configuration
parameters you need to specify.

4. Double-click on the new vision tool you added to open its edit control.
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For example, the following figure shows the edit control for the Barcode tool:

@ CogBarcodeTool1
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For information on any particular feature of the vision tool, click the “?” button along
the top. This opens the VisionPro online documentation set to the specific topic on the
interface for that vision tool.

5. Configure the vision tool as necessary for your application.

The edit controls can be resized as necessary to view the image information relevant
to the vision tool you need to configure. In addition, you can right-click in the image
window and select a humber of options that allow you to zoom in or out and pan the
image as necessary, as shown:

‘ Current.Inputimage

v Pointer
Pan
Zoom In
Zoom Out:

v Pixel Grid
v Subpixel Grid
v Show Tool Tips

Fit Image:
Fit Image & Graphics
Zoom 100%

< L

6. Run your vision tool on the current image by clicking Run on the Supervisor Panel to
ensure it generates the expected results.

7. Test the vision tool on successive images to ensure it analyzes the correct area of the
image each time and that it generates the correct results.

Cognex recommends you test the vision tool on known good and bad images (live
images or from an image-database file) to know that the vision tool will not generate
false accepts or false rejects.
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To run the vision tool on the latest acquired image rather than the current reference
image acquired earlier, click Run in the Supervisor Panel.

Add the other vision tools necessary for your vision task.

Your application might require multiple vision tools to analyze each input image. In
this case, the OmniBuild window might appear similar to the following example, where
both a Barcode tool and a PMAIlign tool analyze the same image:

¢ Cognex OmniBuild

5’_‘1n!3
mH BERE L ?

Tools Lz

e <ToolGroup Inputs>
= *'3 Omniview Images 2
<3 Unwrapped Image
=-[ CogBarcodeTooll ®
= |nputlmage 6———
=3 Results.Count
<P Results.Item[0]. OwnedDecoded Valid
oo
= |nputimage é———
=3 Results.Item[0] GetPose()
=P Results.Item[0] GetPosef).
=P Results.Item[0] GetPose(
=P Results Item[0] GetPose(
=P Results.Item[0]. Score
a9 <ToolGroup Dutputs>

Translation
Translation'

)
).Rotation

@ 571ms 16.05ms

If you need to insert a custom tool to OmniBuild tool group, the corresponding dll needs to
be copied to %OMNIVIEW _ROOT% \bin. Alternatively, you can build the custom tool
assembly as strong named and install it into the Global Assembly Cache (GAC). In addition,
OmniView includes sample scripting code for advanced use of VisionPro scripting to change
inspection tasks.

Analyzing Color Images
Your application might acquire color images, where each image is represented by three 8-
bit planes of RGB (red, green, blue) or HSI (hue, saturation, intensity) values. VisionPro
supports a number of color vision tools that can analyze the unwrapped color image your
application generates:

The Color Extractor tool extracts pixels from a color image in order to create a grey-
scale image of light and dark pixels based on the reference colors you specify.

The Color Match tool compares a region of color in a run-time image against a table of
reference colors, and generates a set of scores to indicate how closely the area of the
run-time image matches each known color.

The Color Segmenter tool analyzes a color image in order to produce a grey scale
image consisting of light pixels against a dark background, where the light pixels
correspond to features from the color input that fell into one or more desirable color
ranges.

The Composite Color Match tool examines the color content of an area in an image
against a table of reference samples, and generates a set of scores to indicate how
closely the area of the run-time image matches each known entry. The higher the
comparison score, the greater the similarity.

See the VisionPro online documentation for complete details of the color vision tools.
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The other VisionPro vision tools require an unwrapped image represented by a single plane

of 8-bit grey values, requiring you to convert your color images to grayscale images before
they can be analyzed.

following steps:
1.

Use the Image Convert tool to convert color images to grayscale images. Perform the

Click Edit Inspections on the Supervisor Panel to launch OmniBuild.
OmniBuild contains an entry for the unwrapped image:

‘ Cognex OmniBuild

9
I BEERE L ?
Tools 1

= <ToolGroup Inputs>|
= ‘F Omniiew Images ©
¢ eedw Unwrapped Image
"o <ToolGroup Outputs>

2. Open the Tool Box and select the CogImageConvertTool from the Image
Processing folder.

OmniBuild adds the CogImageConvertTool to the application:

Q Cognex OmniBuild
9 :nli

% B, ©

Tools L,

..... 5 s
Omniview Images ©

‘e | Inwrapped Image
=-J& CoglmageConvertTooll
i et Inputimage

¢ e Outputimage
...a» ¢ToolGroup Outputs>

3. Link the Unwrapped Image to the InputImage of the Image Convert tool:

( ’ Cagnex OmniBuild
o | :mi

G B ?
Toos |

‘e | Jriwrapped

Image
K‘ CoalmageConvertT ooll
I lnpullmage(—_,

E e Outputlmage
Lo ¢ToolGroup Outputs>

By default, the Image Convert tool generates an Intensity, or grayscale, output image
from any input image. You do not need to change any settings in the Image Convert
tool.
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4. Link the OutputImage of the Image Convert tool to any vision tools you want to
analyze the grayscale image.

Enabling Critical Failures

OmniView examines each container for a pass/fail status based on the vision tools you use
to examine them. In many production environments, the failure of a vision tool signals that
a container should be rejected from the production line.

In some instances, the results of a vision tool might indicate that a critical failure has
occurred on a production line. For example, an application might read the string encoded
within a data matrix symbol printed on the label of each container. If the decoded string
reveals that the wrong type of container is currently moving through the verification
station, this might indicate a need to stop the production line entirely, rather than simply
rejecting the containers displaying an unexpected data matrix symbol.

Enabling Critical Failure Conditions

OmniView allows you to configure an application to generate both a failing signal for
rejection and a critical failure signal, to be used as necessary for your production
environment. To configure your application to generate a critical failure for a particular tool,
click the Statistics and Critical Failure icon in the OmniBuild window, highlighted in the
following figure:

- Czznzz OmniBuild

Ms& b, 9

Tools ‘

s <ToolGroup |nputs>

'F Omniview Images

= Unwrapped Image =——

The following figure displays an example Statistics and Critical Failures dialog box:

Statistics and Critical Failures

Tool Name Log Statistics Critical Failure

| OmniView Images

CogPMalignT ooll
CogFistureT ool

CogB alcodeT 0011
PatMax F!esuILAnaIyms

KROOOO
KR OOoo

Barcode Resultinalysis

In this figure, two separate vision tools can generate a critical failure signal from the
application. The section I/O Configuration, describes how to enable the critical failure
output signal for connection to external equipment.
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Using a Result Analysis Tool for Critical Failures

Some vision tools do not generate a failed result the same way others do. For example, a
Barcode tool does not fail if it cannot locate and decode a barcode symbol in the area of an
image you trained it to analyze. Instead, the Barcode tool generates zero results while the
tool itself passes.

If you want to generate a critical failure based on the results of certain vision tools, you
must use a Results Analysis tool to examine the results the vision tool generates. A Results
Analysis tool can examine the results generated by another vision tool and generate a
Pass, Warn, or Reject result. For example, you can have a Results Analysis tool examine
the results generated by a Barcode tool, and have the Results Analysis tool generate a
Reject result if the Barcode tool fails to read any strings or decodes a string that is different
from the expected string. Many OmniView applications can benefit from using a Results
Analysis tool in determining the result of any particular inspection.

By enabling the Critical Failure option in OmniBuild, OmniView can use the results of a
Results Analysis tool to generate a critical failure signal based on the decoded results of ID
tool, and not the pass/fail result of the ID tool itself. The following figure shows a
Statistics and Critical Failures dialog box with the critical failure condition enabled for
two Results Analysis tools:

< Statistics and Critical Failures

Tool Name Log Statistics Critical Failure
| Dmniview Images G B
CogPMalignT ool

VCogFixtuleTooH

7[§gBarcodeTool1

PatMax_Resultdnalysis

Barcode Resultdnalysis

See the VisionPro online documentation for details on how to add and configure a Results
Analysis tool in the OmniBuild window.

Collecting Statistics on Vision Tools
You can collect and display various statistics regarding the vision tools in your application.
Click the Statistics and Critical Failure icon in the OmniBuild window, highlighted in the
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following figure:

9@ B ?

| Tools
o <ToolGroup lnputs>

B “t Omniview Images

e Unwrapped Image =——

The following figure displays an example Statistics and Critical Failures dialog box:

< Statistics and Critical Failures

Tool Name Log Statistics Critical Failure
Omniview Images O O
CogBarcodeT ooll O I:I
CogPMalignT ool O v

Check the Log Statistics checkbox for any tool for which you want to collect statistics. As
the application executes, the Operator Panel displays statistics for the number of times
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each tool passes or fails, as shown:

- - ™

OmniView OPERATOR PANEL =
Display
All Images _'J
Statistics

Clear |
Rejected: 0o/  ooo %
_— Rejected(criticall: 0
Statistics I e ==

Omniview Images & 0 0

CogBarcodeT ool B2 0 0
CogResultsanalysis 62 0 o

Load Job... [

| Supervisor >> |

T R I I I B N I IR N

.

Line speed: 0.00ppm 415.9: 7290

Testing the Application

Once you add vision tools to your application, OmniView will display graphics corresponding
to the tool results on the corresponding image on which you defined the vision tools. For
example, the following figure shows an Operator Panel after the unwrapped image has
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been successfully analyzed with a Barcode tool:

OmniView" OPERATOR PANEL

Display

VISIONEY.
COGNEX

All Images

Statistics

2|

|

Rejected: | 35 [

Rejected(critical):

Passed: 506 |

6470 %
0
93530 %

I~ Freeze On Reject

Load Setup...

Supervisor >>

)

<<<<<<<(<<<<<<<<<<<<<<<:Q

-
161.0: 307.1: 878.4

1
Barcode tool result

Using a Custom Job Editor

Once your application is complete, you can deploy it to your production environment. In
some cases, you may want to limit exposure to the OmniBuild development environment
for any changes that have to be made to the configuration of the vision tools by a

supervisor or an operator on the factory floor.

OmniView supports a custom job editor you may have developed to act as a simplified
interface to the existing vision tools you add and configure using OmniBuild. You design the
actual interface the OmniView operator sees when using the custom job editor. The
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following figure shows an example job editor interface provided with OmniView:

(=1

jobEditor,

L [ ToolBlock Teminals
) B RN 2BEERE AP

Tools

Select Logging

<

LastRun Omnview Images Unwrapped Image

e <ToolGroup Inputs>
= Omniview Images *

= Urwrapped Image
= J& CogTooBlockl ¥
acceptThreshold
Inputimage

expectedSting
is2DCodeCorrect
scoreDf2DSymbol
scoreQfPatiax
@ <ToolGroup Outputs>

I

Cancel ’

v
5/ 98757ms 31.167ms Tool "CogT oolBlock1" waming. Tool "CogResultsénalysisT ool1"' waming. The tool has run successfully with

The custom job editor you create can be configured to expose different levels of the
underlying application based on whether the user accesses it through the Operator Panel or
the Supervisor Panel. Specifically, OmniView launches the custom job editor with the
keyword Operator when launched through the Operator Panel and Supervisor when
launched through the Supervisor Panel. As you define your custom job editor you define
what aspects of the job are accessible for each keyword. For example, you may define your
custom job editor so that launching it from the Operator Panel prevents the user from
modifying the configuration of any vision tools in the job.

Enabling a Custom Job Editor
To use a custom job editor instead of OmniBuild, perform the following steps:
1. Switch to the System Panel.

2. Click System Properties.

3. Select the Misc tab.

4. Select the option Use custom job editor to switch from OmniBuild.

The custom job editor must have the name jobEditor.exe. Be aware that if you select Use
custom job editor but do not select the jobEditor.exe you want to use, OmniView will
continue to use OmniBuild to add and configure vision tools.

OmniView launches the custom job editor internally using the following command:

jobEditor.exe vpp_file_name cdb_file_name mode

Where vpp_file_name represents the current job, cdb_file_name stores the images of the
container for which you want to modify the application, and mode is either Operator or
Supervisor to reflect the user access to the underlying vision application.

OmniView performs the following tasks anytime the custom job editor is in use:

e Continuously checks to see if the application specified by the variable “custom job
editor” is still executing. If so,OmniView ignores new containers entering the
verification station.
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e Prevents the user from switching to online mode until the application specified by the
variable “custom job editor” is closed.

Even when the application uses the custom job editor, OmniView continues to go through
OmniBuild for inspection at run time. OmniView continues to pass all information to
OmniBuild which runs transparently.

Be aware that the application specified by the custom job editor is required to:

e Take three arguments: the first one is the job being edited; the second one specifies
the image cdb to be used, and the third specifies mode (Operator or Supervisor). The
job editor application needs to respect the cdb content as described above. As
OmniView interacts with it only via temporary job files, end users can save the job by
clicking the Save Job button in Supervisor Panel.

e Reference Cognex.OmniView.dll which can be found in %9OMNIVIEW_ROOT%/bin. If
the application does not reference the dll, it will not be able to load the OmniBuild job
file.

A sample Job Editor project is included in the

%O0OMNIVIEW _ROOT%/samples/ASAP/OmniBuildJobEditor/JobEditor directory. For
instructions on running the sample code, refer to the file
%O0MNIVIEW_ROOT%/samples/ASAP/OmniBuildJobEditor/ReadMe.txt.

Launching through the Operator Panel

With a custom job editor enabled and defined, the Operator Panel contains the additional
button Edit Inspections, which launches the custom job editor with the Operator
keyword. As you create the custom job editor application, you define which features are
accessible from a user accessing the application through the Operator Panel.

Launching through the Supervisor Panel

With a custom job editor enabled and defined, the Edit Inspections button will launch the
custom job editor rather than OmniBuild. In addition, OmniView launches the custom job
editor with the Supervisor keyword. As you create the custom job editor application, you
define which features are accessible through the Supervisor Panel.

Using Globally Accessible Variables

The globally accessible variables defined in the assembly Cognex.OmniView.DataPool.dll
allow you to use thread-safe variables in your OmniView scripts and .NET applications. The
Cognex.OmniView.DataPool.dll assembly is located in %OMNIVIEW_ROOT%/bin. The
assembly supports a number of classes.

CogToolData
Use the CogToolData( ) class to collect data about the tools in the current job. The
following listing shows the definition of the class in Cognex.OmniView.DataPool.dll:

[/ mmmmmmmmmm e
// CogToolData

public ref class CogToolData({
public:
CogToolData ()
{
mName= nullptr;
mNumPassed= 0;
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mNumCritical= 0O;
mNumFailed= 0;
}
property System::String “Name
{
System::String “get () {return mName;}
v) {mName= v;}

A

void set (System::String
}
property int NumPassed
{
int get () {return mNumPassed;}
void set (int v) {mNumPassed= v;}
}
property int NumFailed
{
int get () {return mNumFailed;}
void set (int v) {mNumFailed= v;}
}
property int NumCritical
{
int get() {return mNumCritical;}
void set (int v) {mNumCritical= v;}
}
private:
System: :String “mName;
int mNumPassed;
int mNumFailed;
int mNumCritical;

i

CogJlobData
Use the CoglobData( ) class to collect data about the current job. The following listing
defines the interface for CogJobData():

/]
// CogJobData
/]
public ref class CogJobData({
public:
void ReadFromDataPool () ;
void WriteToDataPool () ;
CogJdobData ()
{
mNumPassed= 0;
mNumFailed= 0;
mNumCritical= 0;
mNumTimeout= 0;
mToolData= nullptr;
}
property int NumPassed
{
int get () {return mNumPassed;}
vold set (int v) {mNumPassed= v;}
}
property int NumFailed
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int get () {return mNumFailed;}
void set (int v) {mNumFailed= v;}
}
property int NumCritical
{
int get() {return mNumCritical;}
void set (int v) {mNumCritical= v;}
}
property int NumTimeout
{
int get() {return mNumTimeout;}
void set (int v) {mNumTimeout= v;}
}
property array<CogToolData "> ”“ToolData
{

array<CogToolData "> "“get () {return mToolData;}
void set (array<CogToolData *> “v ) {mToolData= v;}
}
private:

int mNumPassed;

int mNumFailed;

int mNumCritical;

int mNumTimeout;

array<CogToolData "> "“mToolData;
bi

CogNamedDouble
Use the CogNamedDouble( ) class to define a thread-safe double value.

/e
// CogNamedDouble
A
public ref class CogNamedDouble : public System::IDisposable
{
public:
CogNamedDouble (System: :String “name, double initValue);
~CogNamedDouble ()
{
this->!CogNamedDouble () ;
}
!CogNamedDouble ()
{
if (mNamedDouble!=0)
delete mNamedDouble;
mNamedDouble= 0;
}
double Add (double wvalue);
property double Value { double get(); void set (double); }

private:
ccNamedDouble *mNamedDouble;
i
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CogNamedInt32
Use the CogNamedInt32( ) class to define a thread-safe integer value.

/s
// CogNamedInt32
/s
public ref class CogNamedInt32 : public System::IDisposable
{
public:
CogNamedInt32 (System::String “name, int initVvalue);
~CogNamedInt32 ()
{
this->!CogNamedInt32 () ;
}
!CogNamedInt32 ()
{
if (mNamedInt32!=0)
delete mNamedInt32;
mNamedInt32= 0;
}
int Add(int wvalue);
property int Value { int get(); void set(int); }
private:
ccNamedInt32 *mNamedInt32;
}i

CogNamedString
Use the CogNamedString( ) class to define a thread-safe string.

/]
// CogNamedString
/e
public ref class CogNamedString : public System::IDisposable
{
public:
CogNamedString (System: :String “name, System::String "“initValue);
~CogNamedString ()
{
this->!CogNamedString () ;
}
!'CogNamedString ()
{
if (mNamedString!=0)
delete mNamedString;
mNamedString= 0;
}
property System::String “Value { System::String “get(); void
set (System::String *); }
private:
ccNamedString *mNamedString;
bi
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Global Variable Sample Application

The directory OMNIVIEW_ROOT%/samples/ASAP/OmniBuildScripting/jobs contains a
sample Job that uses the Cognex.OmniView.DataPool.dll assembly. View the Readme.txt file
for details on these global variables.
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I/0 Configuration

OmniView uses the opto-isolated I/0 features of a Cognex MVS-8500 series frame grabber
to provide eight input signals and eight output signals for your vision application. Use the
I/0 signals to configure your part presence trigger, the encoder input signal, and various
output signals. The following table summarizes the I/0 signals you can configure within
OmniView:

Part presence trigger OmniView accepts this input signal which is high
when a container is present in the verification station
and is detected by the part presence sensor.

Encoder input OmniView accepts this input signal which is high for each
encoder pulse the application receives.

Camera trigger OmniView sets this output signal high to trigger all cameras
to acquire an image. By default, the falling edge of the
signal triggers the cameras, but this behavior can be
changed by modifying the configuration file config.xml. See
the section The Configuration File on page 71 for details on
modifying config.xml.

Reject OmniView sets this output signal high when one or more
vision tools does not generate a successful result.

Software heartbeat OmniView generates this square wave signal to indicate
that the application is running.

Vision heartbeat OmniView generates this signal to indicate it is online and
able to perform verifications.

Data valid OmniView generates a high signal to indicate that the
current value of the Data line is valid.

Data OmniView generates a high signal to indicate the most
recent verification attempt has passed. Similarly, a low
signal (combined with a high signal from the Data valid
line) indicates that the most recent verification attempt has
failed.

Camera strobe OmniView generates a low-to-high transition to fire any
connected strobe lights. This should occur one encoder
period after that camera has been triggered.

Critical failure OmniView can generate a high critical failure signal any
time the following conditions occur:
e The Results Analysis tool that examines the results
generated by a particular vision tool generates a Reject
status.

e A vision tool that has been enabled to generate a critical
failure generates a failing result.

e Make sure the conveyor belt is running.

In either case (vision tool or Results Analysis tool), the
Critical Failure condition in the OmniBuild window must be
enabled for that tool. Refer to the section Vision Tool
Training on page 46 more information.
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Your verification station may use the Critical failure signal
to completely stop a production line as opposed to simply
rejecting the object generating this status condition.

Trigger delay Specify an integer value for the number of encoder pulses
OmniView will wait between sensing that a container is
present through the part presence sensor and triggering
the (encoder pulses) cameras to capture an image.

Since the leading edge of any container will trigger the part
presence sensor, you want OmniView to wait a number of
encoder pulses before acquiring the image. This allows
OmniView to capture images of containers when they are at
the center of the station. Using a trigger delay of 0 forces
OmniView to capture images of the containers when they
are not at the center of the station and makes it difficult or
impossible for OmniView to capture the proper images
necessary to creating a single unwrapped image.

You might have to experiment with this setting to ensure
that OmniView captures images when the container under
inspection is located at the center of your verification
station.

See for the section Specifying a Trigger Index on page 33
for more details on setting the correct value.

When multiple container sizes need to be handled, specify a
set of integer values, each corresponds to one container
size. In the Shape Training Panel, select the index (1-
based) of these trigger delay values corresponding to the
trained shape.

Rejector position Specify an integer value for the number of encoder pulses

(encoder pulse) between the center of your verification station and any
reject mechanism you have installed in your production
environment.

The encoder count must exceed the peak verification cycle
time of the system. The minimum recommended distance
from verification station to reject mechanism is 8
containers, including spacing. The maximum distance from
trigger to reject mechanism is 32 containers (the smallest
size to be analyzed), including spacing.

See the section Specifying a Trigger/Reject Index on page
33 for more details on setting the correct value.

Dwell time The number of encoder pulses you want the reject
(encoder pulse) mechanism to remain active.
Rejector dwell time The amount of time, measured in encoder pulses, that the

rejector mechanism should be enabled.
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Configuring I/0 Signals
To enable I/0 signals for your OmniView application, click System Properties from the
System Panel and select the I/0 tab. The I/O tab appears as shown:

OmniView Properties @

1fo ]Passwords | Image Database | Logging | Misc |
Input Lines Output Lines
™ IND: part presence trigger V' 0UTO: camera trigger
7 IN1: [not used) [ 0UT1: reject
[ IN2: [hot used) 7 DUT2: software heartbeat
[ IN3: [not used) IV DUT3: vision heartbeat
7 IN4: [not used) I 0UT4: data valid
I~ IN5: [not used) ™ 0UTS: data
™ INE: (not used) IV DUTE: camera strobe
™ IN7: encoder input 0.00hz I 0UT7: ciitical failure
Trigger delay (0 -5000 encoder pulses]: 155
Rejector position (0 - 5000 encoder pulses): |SDU
Rejector dwell time (0 - 1000 encoder pulses): |—2_“_—~—
’TI Cancel |

Note: The checkboxes next to the input line signals for part presence trigger and
encoder input may not accurately reflect the incoming signals from connected equipment
as OmniView operates. Cognex recommends you use these indicators only to verify that
the respective signals are received from your production environment as you connect and
test the wiring for your verification station.

If you are using an MVS-8504, some of the output line options appear in different places
but the options are the same.

Using Multiple Values for Trigger Delay and Rejector Positions

If you are using the same verification station for multiple containers that have different
diameters, you can use the I/0 tab to enter pairs of values for Trigger Delay and
Rejector position, where each pair corresponds to a different container size. For example,
the following figure shows the I/O tab configured with three pairs of values:

e o O AR
Trigger delay [0 -5000 encoder pulses]: (80 UDN 2[1\

Rejectar position [0 - 5000 encoder pulses]: 150150150
Fejector dwell time [0 - 1000 encoder pulses]: | 2

Specify which pair you want to use in the current application using the Trigger/Reject
Data Index field of the Shape Training Panel, as highlighted in the following figure which
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specifies the second pair:

OmniView" SHAPE TRAINING PANEL |-
Ny |
s = |

T Control Points -

Tune Mirror l

Replicate to Other Cameras I

Reset Current Camera Contours |

Train Shape l

Trigger/Reject Data Index: |2

R R R e R e | Bk |

0 0000 Line speed: 0.00ppm : 257.63,-148.24

You can specify and select up to 16 different pairs for Trigger Delay and Rejector
Position.

Wiring the I/0 Board
For more information on wiring, refer to the I/O wiring diagram, available by choosing
Start->Programs->Cognex->0OmniView->Wiring Reference.
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External Control Interface

OmniView allows an external program running on the local machine to control online/offline
status, select from (or query) the list of saved jobs on a given system, and query the latest
pass/fail statistics.

A C# source file for a .NET API reference to the External Control Interface (ECI) functions
and strings can be found at %OMNIVIEW_ROOT%/samples/asap/eci/ecisample/eci.cs.

Supported Functions

Refer to the .NET API reference file for the interface describing the functions supported by
the External Control Interface:

Function Purpose

IsReady Queries the status of the ECI module

Your local application must successfully call this function before
calling any other ECI functions.

Send Sends a command string and a unique number identifying the
command sequence to OmniView

The function has a number of different command strings, described
in the next table.

Receive Receives a response string from OmniView

For each OmniView command string, there will be at least one
response string returned from OmniView. OmniView will respond
with a <InvalidCmd> response string when it cannot recognize a
command string.

Query Gets number of response strings pending in the receiving queue

Flush Removes all pending response strings from the receiving queue

The .NET API reference file also details the command strings you can send to OmniView
through the Send command:

Command Purpose

dryRunMode Sets the operational mode for OmniView.
loadJob Loads a job from hard disk

savelob Saves the current job to hard disk
querylobs Instructs OmniView to return a list of

saved job names to user application

stats Queries OmniView for the current
inspection statistics

dockToTray Instructs OmniView to hide or show itself

statsTools Queries OmniView for the current
inspection statistics of a single vision tool
or all the vision tools used in the
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inspection.

getToolBlockInputTerminalNames Queries OmniView for the names and types
of all input and output terminals for a
particular CogToolBlock within the
application.

getToolBlockOutputTerminalNames

getToolBlockInputTerminalValue Queries OmniView for the value of a
specific input or output terminal of a

getToolBlockOutputTerminalValue CogToolBlock within the application.

setToolBlockInputTerminalValue Sets the input terminal value for a
particular CogToolBlock within the
application.

Extending the Support Functionality
You have the option to extend the local external control to full remote control, and thus
add the ability to remotely control OmniView from a separate workstation or interface
device. The local application serves as an intermediary, which links OmniView and the
remote application.

The OmniView installation utility installs the sample code that demonstrates how an
application that communicates with OmniView, using ECI functions, can be developed in a
.NET development environment. By default, the sample application is located in the
directory C:\Program Files\OmniView\samples\ASAP\ECI\ECISample. The following figure
shows the interface for the sample application:

ECI Sample Application (.NET)

Tag:

Response:

Rep Status: | ECI Ready
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Data Logging

As your OmniView application executes it can record data such as the number of
inspections that have passed, failed or generated a critical failure. In addition, OmniView
offers a variety of options for storing the unwrapped images it generates. For example, you
might want to store the unwrapped images that fail an inspection for later analysis.

Cognex recommends you use data logging only as you test that your application generates
the correct results, as using the data logging features of OmniView while your application
executes can negatively impact the overall performance of your vision application.

To establish data logging, click System Properties from the System Panel and select the
Logging tab, which appears as shown:

OmniView Properties @

1j0 | Passwords | Image Database Logging 'Misc |

Statistics logging interval (0 - 1000000 seconds): B0

Inspection results logaing
* Disabled
" Log critical failures only
" Log all failures

" Log all data

Image logging
* Disabled
" Log critical failure images only
" Log all failure images

" Log allimages

Logging method: | Create log files per job

Minimum HD free space (2048 - 204800 megabytes): 2048

OK | Cancel

Set the following logging parameters:
e Interval for statistics logging

Specify an interval for when OmniView will log the current statistics for passed and
failed inspections. The default value of 0 indicates that OmniView will not log these
statistics as your application executes.

e Inspection results logging and image logging

Choose a condition for logging inspection results to a log file. OmniView records
inspection results in a text file with the suffix ./og and uses the bitmap file format to
store images. OmniView stores both text files and images in your \data\log directory.

e Choose a logging method

OmniView can record statistics against a particular job , log statistics throughout the
same day, or both.

If you choose to log information based on the job then OmniView will create a log file
with the name jobname.log and append all statistics to this log file.
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If you choose to log information on a per day basis OmniView will create a log file with
the name yyyymmmdd.log (year, month, and day) and append all statistics to this log
file.

e Specify the minimum hard disk space required on the PC to keep logging enabled

By default, OmniView will continue to log statistics so long as the available hard disk
space is above 2048 Mbytes. OmniView scans the hard disk periodically for this
minimum amount. If the hard disk capacity falls below this minimum, OmniView
disables data logging, displays a warning message on the operator interface, and adds
an entry to the log file regarding the lack of storage space.

You can change the minimum amount of hard disk space required for logging to
remain enabled.

Logging Inspection Results

Choose a condition for logging inspection results to a log file. OmniView records inspection
results in a text file with the suffix ./og and uses the bitmap file format to store images.
OmniView stores both text files and images in your \data\log directory.

Each line in an inspection results log file can contain inspection results either for a
container or overall inspection statistics for the current job, but not both. The first
character in the line defines the data type. If the first character is an "S”, the line contains
overall inspection statistics and uses the following format:

S,mm/dd/yyyy,hh:mm:ss,numPass,numFailure,numCriticalFailure

If the first character is an “R”, the line contains inspection results for each container and
uses the following format:

R,mm/dd/yyyy,hh:mm:ss, PIFIC,imageFileName.bmp,omniBuildLogMsg1l,omniBuildLogMsg2

(P = pass, F = fail, C = critical fail)

If you are using image databases to test your application prior to moving it to the
production environment, the inspection results for each container replaces the timestamp
with the file name and record number:

R,cdb.idb,recNumber, P/F/C,imageFileName.bmp,omniBuildLogMsgl,omniBuildLogMsg?2, ...

Logging Images
Based on the image logging option you choose, OmniView can save the unwrapped images
it generates. OmniView stores image files in the \log\images directory with the format
yyyymmdd_hhmmss_x.bmp, where “x” is an integer starting at 0.
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Frequently Asked Questions

Q: What are the keys to successful OmniView lighting?

A: Use a lighting scheme that produces a very bright and very even field of light around the
entire container where the background is not saturated.

Q: How do I maximize Depth of Field?

A: More depth of field is required for OmniView as the part diameter increases. To increase
depth of field, use as much light as you can generate and set the aperture of the lenses to
the highest possible ‘f-stop’ number that still allows 20 grey values of contrast (or more)
between part body and background. Normally this is f6 or above. Make sure the edges of
the part are sharply focused without loosing focus at the center of the part, even when the
part is shifted or tilted by 1/8” or more.

Q: What are the best practices when it comes to shape training in OmniView?

A: Include any available ‘curvy’ feature on the profile of the container. This will make
OmniView’s default object location method work best.

Q: I just ran through the calibration and trained a part, but the system won't locate it when
I run. What steps should I take?

A: Check to see if there are any diagnostic messages. Make sure the final pose is also
correct according to the procedure.

Q: What techniques can be used to avoid triggering problems in noisy industrial
environments?

A: Connect the system’s electrical service entrance to the output of a battery backup
system or Uninterruptible Power Supply (UPS). Use heavier gauge wiring for the DC
commons, and ensure that all ground lines are terminated to a single physical location,
usually in the control enclosure. We recommend the use of shielded twisted pair cable,
where the shield (or ‘drain’) wire is only connected at the terminal block. The ‘drain’ wire
runs the length of the cable, but is not connected at the far end, such as a trigger input.
Use compression-crimped connections in the terminal block to avoid loose or intermittent
wiring. If noise is still found to be a problem on camera or light trigger lines, consider using
a capacitor in parallel with the trigger output line in order to form a simple low-pass filter.

Q: What should I do if I see red wireframe around a part in Operator Panel?

A: OmniView displays results with high-enough score in green wireframe, results with lower
score in red wireframe.

When this happens, you can:

¢ Confirm that system is still calibrated by using Validation feature in System Panel-
>Calibrate Cameras. Recalibrate cameras if you are prompted to.

e Check that part images have the best contrast you can achieve.

e Check the alignment parameters in Supervisor Panel -> Set Alignment Parameters,
make sure the Pose

Uncertainties are large enough to cover the part movement, and the Accept Threshold in
Advanced Parameters is set reasonably.
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OmniView stores various configuration information in the file config.xml, stored by default
in 0 OMNIVIEW _ROOT%\data. Both the OmniView Setup Wizard and the OmniView
application will access the variables stored in config.xml at various times during initial
setup and each time OmniView launches.

Depending on your role in developing an OmniView vision application, you might want to
access the variables in config.xml directly. In general, operators in a production
environment should never need to modify config.xml, which is intended for system
integrators as they ready a verification station for deployment.

The following table describes variables and their default values that cannot be modified
through the use of the Setup Wizard or the OmniView interface:

Variable Default Description

I0TriggerPolarity 1 An active-low state triggers the photo
sensor to begin an image acquisition.

IORejectPolarity 1 An active-high state trigger the
rejector mechanism

I0DefaultOutputState 0 A container fails an inspection if it
reaches the reject mechanism and no
status as to its pass/fail status has
been determined by the vision tools
inspecting it.

TrgBlockedFilterSize 0 When OmniView detects that part

presence sensor stays blocked for
this many encoder pulses, the reject
line will be set to high until presence
sensor is cleared. The default value 0
disables this feature. If the part
presence sensor is already blocked
when you start OmniView, the reject
line will not be set to high. To test
that this feature is operating
normally:

1. Pass 10 containers through the
production line, or use some other
method to trigger the part presence
sensor roughly 10 times.

2. Block the part presence sensor for
an encoder count at least equal to
the value of RejectorPosition or
TrgBlockedFilterSize.

3. Confirm that the reject line has
been set to high until the part
presence sensor is unblocked.

In addition, ensure that the value of
I0TriggerPolarity matches the
requirements of the part presence
sensor. If blocking the sensor means
high, then this variable should be set
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to 1.

CcfFormat Change this string value if you are using cameras
other than those supplied with OmniView. For the
correct string value to use, search the VisionPro Online
Documentation for “camera configuration file” to find a
list of supported cameras and the strings to describe
the video format for each

CameraTriggerPolarity 1 The falling edge (0) of the signal
triggers the camera rather than the
rising edge (1).

CameraStrobePolarity 1 The falling edge (0) of the signal
triggers strobe light rather than the
rising edge (1). Refer to your
OmniView Release Notes for details
on how to update this variable if you
are migrating from an earlier release.

ExposureTime 0.000250 The exposure time for each camera,
in seconds.
UseOmniBuild 1 Use OmniBuild to add and configure

the vision tools that will analyze the
container under inspection.

OmniBuildJobEditor Blank by default, but you must edit this variable and
specify a custom application if you plan to use the Job
Editor instead of OmniBuild to provide access to the
vision tools you use for this job.

UseContrastBrightnessFromJob 0 Use the settings for Contrast and
Brightness saved in this configuration
file rather than using the settings
saved as part of any job that you
load. If the value is set to 1, then
OmniView will use the settings saved
as part of the job. Saving particular
settings for Contrast and Brightness
for any given job can be necessary
when a single verification station can
run multiple jobs that inspect
containers of various colors and
graphics and some containers appear
darker than others.

AnimateUnwrap 0 Set this value to 1 to display a 3D
animation of the object under
inspection (for demo purposes only).
Dedicating a second monitor to the
OmniView Model Viewer is
recommended for best visual effect.

ConveyorDirection 0 Determines which direction the
graphic representing the conveyor
belt on the Operator Panel will move
(default is right to left).
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The file config.xml also contains other variables which are modified by the Setup Wizard or
the OmniView interface. You should not need to modify these variables directly:

Variable Default Description

JobName The name of this job

EnableMultiThread 1 Enables multi-core processing

BayerConversionMethod 2 Reduces the size of 5MP color images to
three RGB images of 1.25 MP

EnableSideCameraWhiteBalance 1 Enable white balance for side-view
cameras

Enable5thCameraWhiteBalance 1 Enable white balance for 5" camera

WhiteBalanceFactors

2.010000 1.000000 2.370000 1.580000 1.000000
1.800000 1.700000 1.000000 2.090000 1.650000
1.000000 2.010000 1.680000 1.000000 2.160000

TriggerDelay

The delay between when the part presence sensor
detects a container has entered the verification station
and when an image acquisition is triggered

RejectorPosition

The delay between when a container has moved from
the center of the verification station and is at the
appropriate place for any rejector mechanism

RejectorPulseWidth

The amount of time, measured in encoder pulses, that
the rejector mechanism should be enabled

NumCameras 5 The number of cameras for this application

NumVPICameras 4 The number of cameras you are using to
capture images from the side of the
container

Units 1 0 = inches; 1 = millimeters

Pitch 6.350000 Size of the squares of the calibration plate

6.350000

SupervisorPassword

Password to access the Supervisor Panel

EngineerPassword

Password to access the System Panel

LogOnlineImagelLogLevel 0 Type of images to record when logging
(disabled by default)

LogOnlineResultLoglLevel 0 Type of logging to perform (disabled by
default)

LogOnlinePerDay 0 Create log files per day

LogOnlinePerjob 0 Create log files per job

LogOnlinelnterval 0.00000 Logging interval, measured in seconds

MinHDCapacity 2048 Minimum free hard disk space, in

megabytes, before logging stops

ImageTestFile

The .scp file you are using to test OmniView using a
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set of image-database files

ImageTestSpeed

How often the images in the .scp file are cycled
through OmniView

ImageArchiveDir

The directory for storing archive images

ImageArchiveTime

How often to perform image archiving

<DCAMSerialNumbers>

The serial numbers of the connected GigE Vision
cameras

<ContrastBrightness>

Eight values that list the current settings for Contrast
and Brightness to use for each image acquisition.

Other variables contained within config.xm/ but not listed here are for internal use only and

should never be modified.

OmniView Application Users Guide
8/19/2011 | Version 6.0
Page | 79



