Section 4: Building an HMI
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Objective

Building a Human-Machine-Interface (HMI)
* Explore the power of Tags

* Learn about the objects in the HMI interface
* Understand how to display images — both 2D and 3D

+“*Lab: Create an HMI that displays 2D and 3D images as well
as a button to run the Sequence
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Using Tags

Connection with:
= Sequence
= HMI
= Scripting
= 1/0

Etc... Tag Manager

Audit Trail

Controller

DataBase

3| Confidential @ 2013 Cognex Corporation

Tags are the “glue” for the application. It allows values to be transferred among objects
such as the HMI to the Vision tools. There are many way to create as well as attach to tags.

Tags can be Inputs (read to) or Outputs (written from). It is important to which one is being
used.



Tag Manager

Found in: User Tag Properties
Explorer * Name
4 @ System = Data Type
Alarms = Default Value
Recipes

= Read Only (or not)
* Persistent (Saved with application)

ail Resources

- .
{i Settings
Tag Manager
M, Users
Tag Manager X
Filter:
Name Comment Data Type Default Value R/QO  Selected Path Persistent
Mydata DegreeRotation Double (Real) 0
Mydata Finallmage VisionPro Image
Mydata Rawimage VisionPro Image
Mydatascore Double (Real) 0
Mydata.volume Double (Real) 0
0 [soonevone ] Eooien Fose = 0
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Tags can be managed through the Tag Manager found in the System area of the Explorer
palette. As tags are added to the application, they are also added to the Tag Manager.
We can also go here to create a Tag with which we can associate a value later.

* Selecting R/O will make that a Read Only value so nothing can change it by mistake.

* Selecting Persistent means that the value is saved with the application during a Save
command. Otherwise the default value will be saved.

* Selected Path: is used with “Audit Trail” path points to object queried every N ms as set
in Audit Trail.



How To Quick-Create a New Tag

1- Right-click a pin

PMAlignTool

54.60ms

2- Select “Assign To New Tag” Assign To Tag
Assign To New Tag

Please enter a name for the new tag

[MyResutts Score |

3- Name your Tag

VisionProTooiBlock

MyResutsScore |
Mylmages.Fixturedimage |
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4- Visual results PMAlignTool

@ 116.70ms
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We can create your own tags to allow access to certain results inside our application. Not
only does it label the pin on the Sequence, it also adds the Tag to the Tag Selector list so
that our value can be used in other programming or scripting areas.

Tip: Saving with a period in the name can assist with finding the variable later. You
can break them into groups for faster selection.

In this example, an output tag is being created. It means that the Vision object is writing
data to the tag to be used elsewhere.



Display Results on a User Interface

Create:

2D display box

3D display box

Button to run your application

Run
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We are creating an HMI that will allow us to:

1) Display a 2D image
2) Display a 3D image
3) Use a button to run the sequence



Your User Interface Page

Explarer = 9| [TaskSequence X |SequencePMAignTool  |Page X
« @ System o)
Algrms.

0%

s Dats Change Scripts
s Key Scrpts
v tar Scrpt Blank User Interface Canvas
P Databases
4 (3 Tasks

Sequence
B Components.
« B Devices
Cameras
Seosnioo
Bprtyemutator
Communications
4 Cognex Communication Cards
Seccu
- Re232

Pcoms

e
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To access the 1%t page of your HMI, double-click on the Page icon inside the Pages category
of the Explorer listing.

This will display the default page of your project.

This is your blank canvas to design the interface of your application.



Add Controls to the Page

¥ Toolbox

4 User Controls
Bar Graph
Button
CheckBox
DateTime Entry
Label
ListBox
Numeric Entry
PasswordBox
RadioButton
SelectionBox
Slider
Table
TextBox

Graphics

WPF Controls

Media

Vision
VisionPro Display
VisionPro Display 3D
VisionPro Display Status Bar
VisionPro Tool Editor
VisionPre ToolBlock Editor

COGNEX
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Add the following controls to your page:

1) VisionPro Display
2) VisionPro 3D Display
3) Button



Associating Displays Part 1

1- Select the VisionPro object on your HMI
2- in the Properties for this object, click the gray circle next to “subject”
3- click on “tag browser”

Properts Sa o cowsonmdeGbeoten
4 Common Dele
Subject Validate
Ul
j —
4 Default T
= ag Browser
Height ] 300.000 Insert
Opacity [ ] 1.000 o Tag
Visible e v | Constant |
Width o 300000 % | Function
X ° 17690 o =
ok [Cancel

Every Vision display has a Subject property.

By associating the Subject property with the tag, you can automatically display the desired
image in the correct display.

Selecting the dot will bring up the Expression Builder so that the property can be tied to a
tag.

1) Select the VisionPro Display control on the page
2) Find its Subject property and click the gray dot
3) Click the Tag Browser button to select from existing tags



Associating Displays Part 2

4- Browse to, and select, the image tag you have set up previously.
5- Click [Accept] to select the tag

6- See the Tag reference filled into the expression builder

7- Click [OK] to save the tag reference

n x
$MyImages.PixelFilledImage 6 Help

[© fesu CognenViiorbroCogimagetthange _ JET
COGNEX
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4) Select the correct tag (SMylmages.PixelFilledimage in this case)

5) Click Accept

6) Verify the correct tag is being used for this Subject property

7) Verify it is of the correct type (Coglmagel6Range is a 16-bit image)
8) Click OK to complete the setting
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Expression Builder

Validate
@ Associations
Tag Browser
Insert

Tag
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The Expression Builder is a powerful tool that allows you to access different areas and even
perform logic statements and custom formatting.

Help: Opens the online documentation to display all the neat things you can do within the
Expression Builder.

Validate: Checks your expression for syntax errors.

Associations: Allows expressions to be associated with other values like a background color
or a true of false state (more later).

Tag Browser: Allows you to pick from all tags within the project.

Insert Options
Tag: Quick access to project tags by typing.
Constant: Access to mathematical constants like pi and exponent.
Function: Access to logical statements like If.
.... Access to everything without a predefined category.
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Adding Action to the Button

1- Select the Button on your HMI
2- in Properties, find “commands”
3- Select the desired command from the pull-down menu

System.Debug.Break -
System.Devices.SetSimulationDevice
System.GetinternalObject
RunOnce System.Info.GetUptimeMilliseconds
” System.Invoke
System.InvokeAsync
System.Log.Write
Properties vq| System.Log.WriteException
4 Commands . System.Shutdown
Click Command - zys‘cm-lagicvea‘ﬂ:g
R —" ystem.Tags.WriteTag
‘Te;mmm @ || RunOnce System.Users.AddUser
System.Users.ChangePassword
i ~ System.Users.DeleteUser =
Juzie be 80.000 - 3 System.Users.Login
Opacity ° 1000 T |7 System.Users.Logout
Retatinn - nnon 4 System.Users.UserExists
!

w
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To make a button perform and action or trigger an event, you must set it’s Click Command
property.

To make this Acquire button run the task that acquires the image, runs the tools, and
displays the results, we use the Tasks.Task.Run Click Command.



Testing Your HMI

1- Click the button to launch your HMI
2- Click the RUN button you created within your HMI
3- Acquire an image with your camera

e

Panel
Rectangle
WPF Controls
Media

Vision
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To test the page where the displays were added, start test mode using the Play button, and
go full screen by pressing the F11 key.

Note: When you are in Test Mode, the HMI is now active though the rest of the
program is “blocked” — you cannot make any changes and running the sequence
does not work unless you are running it through controls in the HMI.

Then you can press the “Run” button to acquire a new image. If you are using a live DS1000
sensor, make sure you move it after to press “Run” so it can acquire an image.
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Running the Application

Run

COGNEX

Note that the 2D and 3D image are being displayed. We can use the mouse controls as we
did in the Wizard to manipulate the images — especially the 3D.

Pressing the “Run Once” button causes the Sequence to run once which calls for another
acquisition.



To display special graphics in the ToolBlock:

= Click into the Subject of your Image display
= Drill down through the “Add Tag” dialog of the Expression Builder to find
- Ssystem.Tasks.Task.Sequence.Fixture3D.LastRun.CogPMAlignTooll.Inputimage
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To display the graphics in the ToolBlock, you must drill down through the “Add Tag” dialog
of the Expression Builder to select the output image (or rather the Inputimage —it’s a VPro
thing; LastRun.Inputimage) of the tool in the ToolBlock to get the graphics to show.

It would be Tasks -> Task -> Sequence -> {Name of your ToolBlock } -> LastRun -> {Name of
the tool} -> Inputimage
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Summary

Building an HMI

* Learned about the power of Tags
* Implemented interactive objects in the HMI
* Implemented both 2D and 3D image displays
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