Cognex Designer Advanced — Section 5
Access Tools Lab
Approximate Duration: 40 minutes

EXPECTED OUTCOMES:

e Add the ability to adjust the search region of PatMax
e Add the ability to adjust the training region of PatMax and to retrain the model
e Add the ability to access the VisionPro tool from the HMI

EXPECTED VISUAL RESULT:
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OUTLINE OF LAB:

1. Add ToolEditor functionality to the HMI
a. Add the ability to access the PatMax Tool through the HMI
2. Add ability to adjust search region of PatMax
3. Add ability to adjust training region of PatMax and ability to retrain the
pattern
a. Use Current Image to train
b. Adjust the region to include origin

Challenge: Add buttons to PatMax page to switch which tool is being used by the
ToolEditor given the button pressed.
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Steps for the Lab:

1. Add ToolEditor functionality to the HMI
e Add a new page and name it PatMax

T USEls

4 EPages
& AlarmsPage
&l LoginPage

& MainPage
© PatMaxPage
& RecipesPage

&l ResultsPage
& ToolBlockPage

2 1B Crrimtinn

o Create labels and buttons on the PatMax Page and the Main Page to go
back and forth

RU n Access to PatMax Tool
["| Continuous

Results

Alarms

Recipes
ToolBlock
PatMax

™
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e Add a ToolEditor Object to the PatMax Page

|Main |PatMax X |

Al

Toolbox

Access to PatMax Tool

P SRS SE VR Y

4 User Controls
Bar Graph
Button
CheckBox
DateTime Entry
Label
ListBox
Numeric Entry
PasswordBox
SelectionBox
Slider
Table
TextBox
I Graphics
' WPF Controls
I Media
4 Vision
VisienPro Display
VisionPro Display 3D
VisionPro Tool Editor
VisionPro ToolBlock Editor

a. Add the ability to access the PatMax Tool through the HMI
i. Go to the Sequence and open up the FixtureAlign ToolBlock and

select “Edit Tags” button.

Task.Sequence |ﬁn | Page |Ta5 ks.Task.Sequence.FixtureAlign X I—

Tools | Inputs/Qut Edit Tags ficc
| E|}1- [Inputs]
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ii. Go down through the Tools until you find the PatMax tool and add
it to the list of tags and Accept.

f '

Browse: Typical - Autc Expand: Name Name
CogPMAlignToo! ToolsItem["CagPMAlignTaol1"].({Ca

E|¢I;‘,’ CogToolBlock
@ Inputs <CogToclBlockTerminalCollections
@ Outputs <CogToelBlockTerminalCollection=
B8 RunStatus <ICogRunStatus>
E-E& Tools <CogToolCollection=
B Count <Int32> = 2
o Item["CogPMAlignTooll"] <ICogTool>
BEM - Pviaionrool
g @ Inputlmage < CoglmagelGrey=
B Results <CogPMAlignResults>
@ RunParams <CogPMAlignRunParams:
-E5 RunStatus <ICogRunStatus>
Lo SearchRegion <ICogRegion> = null
-5 RunStatus <ICogRunStatus>
-E& Item["CogFidureTooll"] <ICogTool=

Expose ToolBlock

[ CogPMAlignTool

iii. Go back to the PatMax Page and reference the Subject Property of
the ToolEditor to the PatMax tool tag just exposed

$Tasks.Task.Sequence.PMAlignl.CogPMAlignTool Help
| Validate

| ® Associations |

| Tag Browser

Inzert

€ Result: Cognex.VisionPro.PMAlign.CogPMAlignTool
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iv. Go into Test Mode and check the connections.

Access to PatMax Tool
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2. Add ability to adjust search region of PatMax
e Add a display to the PatMax page as well as a button that says “Change
Search Region”.

Access to PatMax Tool

b FEYS Sk f

Change Search
Region [
Main

e Have the Display Subject Property reference the Inputimage from the
PatMax tool

$Tasks.Task.Sequence.PMAlignl.LastRun.CogPMAlignTooll. InputImage

Validate
@ Associations
Tag Browser
Insert
ag
Constant

Function
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e Go to the OnMouseClick script of the Change Search Region button and
reference the following .DLLs

“ Script References

Project References

Name
Cognex.VisionPro.dil

Cognex.VisionPro.Core.dll

Local References

Marme
/ Cognex.VisionPro.Display.Controls.dll
Cognex.VisionPro.PMAlign.dil
System.Drawing.dll
System.Windows.Forms.dll

Add File

[ ]-E- ] s]
Discovered References
Name
System.Web.Routing.dl!
System.Web Services.dll
System.Windows.dll

System.Windows.Forms.DataVisualization.Design.dl|
System.Windows.Forms,DataVisualization.dll
System.Windows.Forms.dll
System.Workflow.Activities.dll
System.Workflow.ComponentModel.dll
System.Workflow.Runtime.dll
System.WorkflowServices.dll

System.Xaml.dll

System.Xaml.Hosting.dll

System.XML.dll

System.Xml.Ling.dll H
System.Xml.ReaderWriter.dll
System.Xml.5Senalization.dll
System.Xml.XDocumentdll
System.Xml.XmlSerializer.dll

PresentationCore.dll

PresentationFramework.dll

WindowsBasedll

KamlBuildTask.dll

Vo AT il T el 1]

Accept l [ Cancel

e Add these Using References:

o Cognex.VisionPro

o Cognex.VisionPro.Display
e Don’t be alarmed. The using reference is not visible after you leave the
“Using” property unless you click on it again.

Properties
4 Code
Using
4 Common

References

~ 1

[

Cogrnex.VisionPro
CogrexVisionPro.Display ]
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e Add the following code to the script:

/I Gain control of the VisionPro display as a CogDisplay
CogDisplay myDisplay
= (CogDisplay)$System.GetInternalObject("Pages.PatMaxPage.VisionProDisplay");

Il Clear any previous interactive graphics
myDisplay.InteractiveGraphics.Clear();

/I Create a CogRectangleAffine and assign it the PMAIign tool's search region property
CogRectangleAffine myRectangle
= (CogRectangleAffine)$Tasks. Task.Sequence.PMAlignl.CogPMAlignTool.SearchRegion;

/I Set the display's DrawingEnabled property to false before adding any graphics
myDisplay.DrawingEnabled = false;

/I Add the CogRectangleAffine to the display
myDisplay.InteractiveGraphics.Add(myRectangle, "SearchRegion", false);

/I Set the display's DrawinEnabled property to true so graphics are drawn just once
/ instead of each time a graphic is added
myDisplay.DrawingEnabled = true;

Task.Sequence Button1.0nClick X |PatMaxPage MainPage LoginPage

public void OnClick(Object sender, EventArgs )

1:// Gain control of the VisionPro display as a CogDisplay

? CogDisplay myDisplay = (CogDisplay}$System.GetInternalObject("Pages.PatMaxPage.VisionProDisplay™);
3

4:f/ Clear any previous interactive graphics

5 myDisplay.InteractiveGraphics.Clear();

6

7:// Create a CogRectangleAffine and assign it the PMAlign tool's search region property

2 CogRectangleAffine myRectangle = (CogRectangleAffine)$Tasks.Task.Seguence.PMAlignl.CogPMAlipnTool.SearchRegion;
9
18:// Set the display's DrawingEnabled property to false before adding any graphics
11 myDisplay.DrawingEnabled = false;
12
13:// Add the CogRectangleAffine to the display
14 myDisplay.InteractiveGraphics.Add(myRectangle, "SearchRegion®, false);
15
16:// Set the display's DrawinEnabled property to true so graphics are drawn just once
17:// instead of each time a graphic is added
18 myDisplay.DrawingEnabled = true;
19|

e To make things easier, add a button to the PatMax page cause the
sequence to run

|
Change Search Run Once
Region
Main
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e Test out the code in Test Mode. You might note that the Search region
does not change.

Cutput | Errors
Warn: Exception during Script (Pages.PatMax.Buttonl.OnClick) - Value does not fall within the expected range. - Script began execution at 2014-09-12 03:13:16.447

e This is because the Search Region of PatMax is still set to the whole
region. Go to the ToolEditor, choose the SearchRegion tab and select
CogRectangleAffine from the Region Shape list.

& CogPMAlignTooll
P /ED s %NS

Train Params | Train Region & Origin | Tune | Run Paramd

Search Redgion | Gaphics | Results

Region Mode: Cutside Region Scorng Paremeters

| Piel Aligned Bounding Beooe Adjust Mask - | Feahmes Threshold: 0l

Fegion Shape:
[4Nune - Use Entire Image:= v]

CogCircle
CogElipse
CogPaolygon
CogRectangle

CogCircularAnnulusSe
CogHlliptical Annulus Sectiol
<Mone - Use Entire Image:

e Now test again. You should have access to the Search Region. Make sure
your part stays within the Search Region you set.

FrLErrrICLr o

@ 3.7605ms 10.2817ms

Change Search
Region
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3. Add ability to adjust training region of PatMax and ability to retrain the
pattern

e Go into the FixtureAlign toolblock and go to the Tag Editor

Tools
E|}1- [Inputs]

e Under the Browse selection, choose All (unfiltered)

t | Typical * | Auto
|

Tasks.Task.Sequence.Fixturellign X I—

= Tag Manager

Expanded & whit
¢ Typical —
[ . nrkTe

e Drill down to the Pattern and pull out the Trainlmage and the TrainRegion
(one at a time)

Tl ™

Browse: | All (unfiltered) I Auto Expand: MName Mame

=
-

#5' HasChanged <Boolean> = True CogPMAlignTool ToolsItem["CogPMAlignTooll"].(Co
E& HighSensitivityParameter <Doub Trainlmage Tools.Item[0].(Cognex.VisionPro.PM
B! IgnorePolarity <Boolean> = Falst TrainRegion ToolsItem[0].{Cognex.VisionPro.PM
f-E Origin <CogTransform2DLinear>
f-E PCPDiagMessage <String> = "
i-E& PCPString <String> = ""
E&' RepeatingPatterns <Boolean» =
E& TrainAlgorithm <CogPMAlignTr

E& Trained <Boolean> = True
-E& Trainlmage < CoglmagelGrey= |Z

125 TrainlmageMask < CoglmagedGr
E& TrainlmageMaskOffseti <Int32>
E& TrainlmageMaskOffset <Int32>
E& TrainMode <CogPMAlignTrainlv

-E&! TrainRegion <ICogRegion>
E& TrainRegionMede <CogRegionlv

t-E5' TrainShapeModels <ICogShapel

; i-F5' TrainShapeModelsTransform <IC +

] 1 ’

Tag Name
| TrainRegion

[] Expase ToalBlack
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a. Add two more buttons on the PatMaxAdjust page — one saying “Change
Training Region” and the other saying “Retrain”

Change Search Run Once
Region
Change Train
Region
Main

Retrain

b. Use Current Image to train
i. Go to “OnMouseClick” of “Change Train Region” and reference
the same .DLLs and Using Reference as the Search Region button.

[ Script References —g(pl=l &1
Project References Discovered References
Name Name
Cognex.VisionPro.dll ICSharpCode.MRefactory.dll
Cognex.VisionPro.Core.dll ICSharpCode TreeView.dll
IonicZip.dil
Mano.Cecil.dll

mnces NLog.dll

o Name protobuf-net.dil B
System.Data.SQLite.dll

System.Reactive.Core.dll

Cognex.VisionPro.Display.Controls.dil
Cognex.VisionPro.PMAlign.dll
System.Drawing.dll System.ReactiveInterfaces.dll
rstem. Windows.Forms.dll System.Reactive.Ling.dl

System.Reactive.Windows. Threading.dll

Xeeed Wpf.AvalonDecldll

Heeed Wpf. Toolkit.dil
E‘ | System
PresentationCore.dll
PresentationFramework.dil
WindowsBasedll
System.Data.dll
System.Drawing.dll
System.Met.dll
System.Windows.Forms.dll
System.Xaml.dll

Add File ‘ Accept ‘ [ Cancel

r‘ﬁ
||
|l
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ii. Type the following code for Script

/I Gain control of the VisionPro display as a CogDisplay
CogDisplay myDisplay
= (CogDisplay)$System.GetlInternalObject("Pages.PatMaxPage.VisionProDisplay");

/I Clear any previous interactive graphics
myDisplay.InteractiveGraphics.Clear();

/I Create an ICoglmage and assign it the Current.Inputlmage
ICoglmage mylnputimage = $Tasks.Task.Sequence.PMAIlign1.CogPMAIlignTool.Inputimage;

/I Set the Trainlmage to the newly created ICoglmage which is holding the Current.Inputimage
/I This is the equivalent clicking the "Grab Train Image" button in the PMAlign tool

/I Careful: Your model is now UNTRAINED
$Tasks.Task.Sequence.PMAlign1.CogPMAIlignTool.Pattern. Trainlmage = mylnputimage;

/I Display the supplanted Trainlmage
myDisplay.Image = $Tasks.Task.Sequence.PMAIlign1.CogPMAlignTool.Pattern.Trainlmage;

/I Create a CogRectangleAffine to display to the user
CogRectangleAffine myRectangle
= (CogRectangleAffine)$Tasks. Task.Sequence.PMAIlignl.CogPMAIlignTool.Pattern. TrainRegion;

/I Create a set of points using a CogCoordinate Axes()
CogCoordinateAxes myOrigin = new CogCoordinateAxes();

/I Set myOrigin X, y, and rotation to those of the current pattern

myOrigin.OriginX = $Tasks.Task.Sequence.PMAIlign1.CogPMAlignTool.Pattern.Origin. TranslationX; //
set x

myOrigin.OriginY = $Tasks.Task.Sequence.PMAIlign1.CogPMAlignTool.Pattern.Origin. TranslationY; //
sety

myOrigin.Rotation = $Tasks.Task.Sequence.PMAlign1.CogPMAIlignTool.Pattern.Origin.Rotation; // set
rotation

/I Set myOrigin to be interactive
myOrigin.Interactive = true;

/I Set myOrigin so you can edit all of its degrees of freedom (DOF)
myOrigin.GraphicDOFEnable = CogCoordinateAxesDOFConstants.All;

/I Set the display's DrawingEnabled property to false before adding any graphics
myDisplay.DrawingEnabled = false;

/I Add the CogRectangleAffine to the display
myDisplay.InteractiveGraphics.Add(myRectangle, "TrainRegion", false);
myDisplay.InteractiveGraphics.Add(myOrigin, "TrainOrigin", false);

/I Set the display's DrawinEnabled property to true so graphics are drawn just once
[l instead of each time a graphic is added
myDisplay.DrawingEnabled = true;
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Task.Sequence Button1.OnClick LoginPage MainPage PatMaxPage Button3.0nClick X

public void OnClick(Object sender, EventArgs e)

1 // Gain control of the VisionPro display as a CogDisplay
2 CogDisplay myDisplay = (CogDisplay)$System.GetInternalObject("Pages.PatMaxPage.VisionProDisplay™);

f¢ Clear any previous interactive graphics
myDisplay.InteractiveGraphics.Clear();

fi Create an ICogImage and assign it the Current.InputImage
ICogImage myInputImage = $Tasks.Task.Segquence.PMAlignl.CogPMAlignTool.InputImage;

[y
W8~ o e L

/# Set the TrainImage to the newly created ICogImage which is holding the Current.InputImage
f¢ This is the equivalent clicking the "Grab Train Image" button in the PMAlign tool

12 /4 Careful: Your model is now UNTRAINED

13 $Tasks.Task.Sequence.PMAlignl.CogPMAlignTool.Pattern.TrainImage = myInputImage;

[y
=

15:// Display the supplanted TrainImage
16 myDisplay.Image = $Tasks.Task.Sequence.PMAlignl.CogPMAlignTool.Pattern.TrainImage;

18:// Create a CogRectangleAffine to display to the user
9 CogRectanglefffine myRectangle = (CogRectangleAffine)$Tasks.Task.Sequence.PMAlignl.CogPMAlignTool.Pattern. TrainRegion;

21:// Create a set of points using a CogCoordinatefxes()
22 CogloordinateAxes myOrigin = new CogCoordinateAxes();

2
2
2
2
2
2
2
3
3
3
3
3
3
3

/¢ Set myOrigin x, y, and rotation to those of the current pattern

myOrigin.OriginX = $Tasks.Task.Sequence.PMAlignl.CogPMAlignTool.Pattern.Origin.Translation¥; // set x
myOrigin.OriginY = $Tasks.Task.Sequence.PMAlignl.CogPMAlignTool.Pattern.Origin.TranslationY; // set y

7 myOrigin.Rotation = $Tasks.Task.5equence.PMAlignl.CogPMAlignTool.Pattern.Origin.Rotation; // set rotation

[

f# Set myOrigin to be interactive
myOrigin.Interactive = true;

Fi Set myOrigin so you can edit all of its degrees of freedom (DOF)
myOrigin.GraphicDOFEnable = CogloordinateAxesDOFConstants.ALLl;

/# Set the display's DrawingEnabled property to false before adding any graphics
myDisplay.DrawingEnabled = false;

G s Ra e @D oA

38 // Add the CogRectangleAffine to the display

3% myDisplay.Interactive@Graphics.Add(myRectangle, "TrainRegion”, false);
4@ myDisplay.InteractiveGraphics.Add(myOrigin, "TrainCrigin", false);
41

42:// Set the display's DrawinEnabled property to true so graphics are drawn just once
43 f/ instead of each time a graphic is added
44 myDisplay.DrawingEnabled = ‘tr'ue_;|

iii. Go to the Retrain button and Reference same references as before.
Use the following command in the Script for “OnMouseClick”.

/I Execute the Train() method
$Tasks.Task.Sequence.PMAIlignl.CogPMAlignTool.Pattern. Train();

Task.Sequence Button1.C0nClick LoginPage MainPage PatMaxPage

2y ?(' public void OnClick{Object sender, EventArgs e)

1:// Execute the Train() method
2 $Task:s.Tasl-:.5equence.PMAlignl.CngF‘I‘*‘lﬂllignTnul.F‘at'tern.Tr‘ain(]_;|
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iv. Save the Application

Challenge: Add buttons to PatMax page to switch which tool is being used by the
ToolEditor given the button pressed.
We have quite a few tools. Have the ToolEditor switch between the different
tools given a button click or a pulldown box.

Cognex Designer Advanced — Section 5
Access Tools Lab
LD 2016-07-22



