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NI Vision Builder for Automated
Inspection Development Toolkit

Version 3.0

The Vision Builder for Automated Inspection (Vision Builder Al)
Development Toolkit features awizard and an application program
interface (API) you can use to create custom steps for usein any Vision
Builder Al script.

@ Note Thistoolkit isdesigned for advanced LabVIEW users who have experience
developing LabVIEW applications with NI Vision.

You can create custom steps to provide functionality that is not already
includedin Vision Builder Al. For example, you can devel op acustom step
that drives a camera or other hardware not currently supported in Vision
Builder Al. You also can create a custom step to include a customized
image processing agorithm.

@ Note The Vision Builder Al Development Toolkit does not support the creation of
acquisition stepsfor remote LabVIEW Real-Timetargets, such asthe NI CV S-1450 Series
compact vision system.

You can distribute custom stepsin addition to the rel eased version of Vision

Builder Al, providing your end users with a customized Vision Builder Al
package.

System Requirements

The following list includes minimum system requirements for the Vision
Builder Al Development Toolkit:

e Pentium 1l or greater or Celeron 866 MHz or equivalent processor
(Pentium 4/M or equivalent processor recommended)

e Microsoft Windows 2000/XP
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e Microsoft Internet Explorer 5.0 or later

e 1024 x 768 resolution video adapter with a 16-bit display
(65,536 colors)

e 256 MB of RAM (512 MB recommended)

e 10 MB of available hard disk space

+ LabVIEW8.0.1

« NI Vision 8.0 (optional, but recommended)

e Vision Builder for Automated Inspection 3.0

Installation Instructions

Completethefollowing stepstoinstall the Vision Builder Al Development
Toolkit.

&

Note You must install LabVIEW 8.0.1 before installing the Vision Builder Al
Development Toolkit.

&

Note Toinstal the Vision Builder Al Development Toolkit on a Windows 2000/X P
system, you must be logged in with administrator privileges.

1. Wheninstalling Vision Builder Al, select the Custom installation
option instead of the Complete installation option.

2. Inthetree under Vision Builder for Automated I nspection, select
Development Toolkit and select I nstall thisfeatureto the local
drive.

3. Click Next.
Follow the setup instructions on your screen.

The Vision Builder Al Development Toolkit files areinstalled in the
<LabVIEW>\project\Vision Builder AI 3.0 directory.

Installing the Toolkit When Vision Builder Al is Already Installed

Completethe following stepsto install the Vision Builder Al Development
Toolkit on a system that already has Vision Builder Al installed.

55} Note Youmustinstall LabVIEW 8.0.1 before installing the Vision Builder Al
Development Toolkit.

1. Navigatetothe Windows Add or Remove Programs utility, whichis
located on the Control Panel.

2. Select National I nstruments Softwar e and click Change.
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Select NI Vision Builder Al 3.0 and click M odify.

In the tree under Vision Builder for Automated Inspection, select
Development Toolkit and select Install thisfeatureto the local
drive.

Click Next.
Follow the setup instructions on your screen.

Related Documentation

Thefollowing documents contain information that you may find helpful as
you work with the Vision Builder Al Development Toolkit:

NI Vision Concepts Manual

NI Vision for LabVIEW User Manual

NI Vision for LabVIEW VI Reference Help

NI Vision Builder for Automated Inspection: Configuration Help
NI Vision Builder for Automated Inspection: Inspection Help

Creating a Custom Step

Complete the following steps to create a custom step:

o~ NP

Launch LabVIEW 8.0.1.

Close any open Vls.

Select Tools»Vision Builder Al 3.0»Create Custom Step.
Type a Step Name for the custom step.

Enter aDescription for the custom step. The description is displayed
next to the step namein the Vision Builder Al Inspection Steps pal ette.

Select one of the following template sources:

* Custom step template

« Existing custom step you previoudly created
Click Next.

If you selected Custom step template for the template source, select
one of the following step types based on the demonstrated feature you
want to use:

« Simulated Acquisition Step—Acquires or creates an image and
makes it available to other steps for processing. This step type
demonstrates how to create an image acquisition step.

@ Note You must always start from this step template when you create a custom step that

acquires images.
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e SimpleProcessing Step—Processes theimage from the previous
step but does not return measurements other than the pass/fail
information. This step type demonstrates image processing.

e Processing Step that L ogs M easur ements—Processes an image
from the previous step, makes measurements in the image, and
makes the measurements available to subsequent steps. This step
type demonstrates image processing and the creation of
measurements.

e Generate a Report—Provides access to the measurements
produced by previous steps. You can use previous measurements
to create new measurements and create a customized pass/fail
condition. This step type demonstrates accessing measurements
produced by previous steps.

e Global Step Status—This step passesinspection if all of the
previous steps passed. Otherwise, the step fails inspection. This
step does not require NI Vision. If you are devel oping a custom
step, and you do not have NI Vision installed, select thistemplate.
This step demonstrates how to use the Vision Builder Al
Development Toolkit without NI Vision.

e Coordinate System—This step demonstrates using coordinate
systems to reposition regions of interest.

Tip Inadditionto using the custom step templatesto create your custom step, you can use
the custom step templates to help determine how you design your custom step. For
example, if you are creating a custom step that combines image processing and creating
image masks, you might create the custom step using the Simple Processing template and
refer to the Coordinate System template for ideas about how to fill out the remainder of the
code to design your custom step to include creating coordinate system support.

)

9. If you selected Existing custom step you previously created for the
template source, select the previously created step you want to copy.

10. Click Next and verify the setup information.

Tip Closeall open VIsbheforeyou finish creating the custom step to ensure that the custom
step is created successfully.

(&)

11. Click Finish to create the custom step.

The Create Custom Step wizard opensthe X XXX - All VIsVI, where
XXXX isthe step name you entered for the custom step. This VI
provides a project window that contains the VIs you can modify for
your custom step. Refer to the XXXX - All VIs VI section for
information about the XX XX - All VIsVI.
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@ Note Your custom step is not available in Vision Builder Al until you saveit for
distribution. National Instruments recommends that you debug your custom step before
you save it for distribution. Refer to the Debugging Custom Steps section for information
about debugging your custom step. Refer to the Distributing Custom Steps section for
information about saving your custom step for distribution.

Custom Step Files

The Create Custom Step wizard creates the following filesin the
<Vision Builder AI 3.0>\UserPlugins folder:

* 59 XxXXX.1llb—Source code for your custom step
*  xxxX.tif—Icon for your custom step

In each of these file names, xxxx represents the name of your custom step.

Modifying the Custom Step Icon
Complete the following steps to modify the custom step icon:
1. Launch agraphics application, such as Microsoft Paint.

2. Navigateto <vision Builder AI 3.0>\
UserPlugins\XXXX.tif.

3. Open the image.
Modify the image as necessary and save it.

@ Note You must savethefilewiththe . tif file extension.

@ Note Theiconimage must be 32 x 32 pixels.

Customizing the Generated VIs

When you create a custom step, the Create Custom Step wizard creates
severa Vlsthat provide the functionality of the custom step and installs
themtothe<vision Builder AI 3.0>\UserPlugins\59 XXXX.1llb
file. Table 1 lists the custom step VIs you can modify. Use the block
diagram of the XX XX - All VIs VI to accessthese Vls.

@ Note Do not modify any custom step VIsnot listed in Table 1.
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Table 1. Custom Step VIs

Vi

Description

XXXX - All VIs.vi

Project VI that containsall the VIsyou can customize aswell
as utility VIsyou can usein your step. This VI is astarting
point to easily access al of the VIsfor the custom step.

Note: Add any VIsyou create and call dynamically to the
block diagram of the XXXX - All VIsVI.

Tip: ThisVI helpsyou organizeyour VIsand isnot designed
to be executed.

XXXX - Init Globals.vi

Contains the parameters of the custom step, such asthe step
name and description, supported image types, available
tools, tab location, and help files. The step name for the
custom step is the name displayed in the Vision Builder Al
tools palette.

XXXX - User Programming.vi

Contains the code called by the Vision Builder Al engine.
One of the following three modes is specified for thisVI:

e Setup
» Execution
e Cleanup

Refer to the XXXX - User Programming VI section for
information about using the V1 in each of these modes.

XXXX - User Interface.vi

Called by the Vision Builder Al engine when the user clicks
the custom step icon in the Inspection Steps pal ette or edits
the step already inserted in the script. This VI contains the
user interface of the custom step, which is where the user
specifies the name and parameters of the step.

XXXX - Parameters.ctl

Contains the type definitions of the user-defined parameters.

Note: The parametersthe user selectsintheuser interfaceare
stored in avariant that is passed to the XX XX - User
Programming V1. You must use the Variant To Data VI to
extract the data from the variant.

National Instrumentsrecommendsyou storethe user-defined
parameters of the custom step in the XX XX - Parameters
type definition so that you can easily update parametersin
the custom step code. When you make changes in the type
definition, every instance of the parameter is updated in the
LabVIEW code.
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Complete the following steps to open the custom step VIs:

1. LaunchLabVIEW.

2. Click FilexOpen.

3. Navigateto <vision Builder AI 3.0>\UserPlugins\
59 XxxX.11b, where xxxx isthe name of the custom step.
OpentheLLB.

Select xxxx - All vIs.vi andclick OK.

Open the block diagram. The block diagram contains each of the
customizable VIsincluded in the custom step.

7. Modify the custom step Vs as necessary. Refer to the following
sections for information about each VI.

Data Flow Among Custom Step VIs

The XXXX - User Programming V| is the core of your custom step. The
Vision Builder Al engine setsthe value of the Setup variant to the valuethat
you previously set in the custom step User Interface VI.

Figure 1 shows how the custom step configuration dataflows from the user
interface to the execution of the custom step, which occursin aloop. The
outputs of the XXX X - User Interface V1 are saved inthe Vision Builder Al
engine, which then dispatches the outputs to the inputs of the

XXXX - User Programming V1.
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Figure 1. Decision Making Custom Step Block Diagram

The setup mode of the X XXX - User Programming V| isexecuted when the
user validatesthe user interface of the custom step that isbeing inserted into
the inspection, or when you open an inspection that contains your custom
step.
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The image, the value of the Setup variant, and the Previous M easurements
array are set by the Vision Builder Al engine when the step executes.

When the user closes the script, the Vision Builder Al engine calls the
cleanup mode of the XXXX - User Programming V1.

The XXXX - User Interface V1 is called when the user selects the step to
beinserted or edited. Thefront panel of thisV1 istheinterface the user sees
when configuring a step.

Inthe XXXX - User Interface VI, you must call the X XXX - User
Programming VI in setup modeto perform any initialization beforeyou call
the execution mode of the XXXX - User Programming V1. If the user
validates a custom step by clicking OK in the user interface of the custom
step, Vision Builder Al automatically calls the setup and execution modes
of the XXXX - User Programming V1, inserting the step in the script.

Complete the following steps to view a block diagram that shows this
relationship:

Create a custom step using the Simple Processing Step template.
Open the XXXX - User Interface VI.

3. View the block diagram.

.

4, Select frame 3 of the sequence structure.

Setup Variant

The Setup variant stores the parameters of the step. If the step requests
more than one parameter, bundle the parametersin a cluster, and use the
To Variant VI to store the parametersin the variant. Use the

Variant to Data V1 to retrieve these parameters in the XX XX - User
Programming V1.

Complete the following steps to view a block diagram that shows this
relationship:

Create a custom step using the Simple Processing Step template.
Open the XXXX - User Interface VI.

3. View the block diagram.

.

4, Select frame 1 of the sequence structure.

Process ID

When an instance of the custom step is created, the Vision Builder Al
engine provides a Process I D, which isastring that uniquely identifies the
custom step. This string can be used to differentiate multiple instances of
the same step.
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VI Descriptions

This section contains descriptions of the VIsincluded in a custom step as
well as descriptions of the VI controls, indicators, and parameters that the
Vision Builder Al engine uses.

XXXX - All VIs VI

This VI isdesigned to help you locate and organize al of the VIsyou can
customize. It contains all the VIsyou must modify for your custom step as
well as utility VIs.

@ Tip ThisVI isnot designed to be executed.

The block diagram of this VI is divided into the following four sections:

*  Set Up Global—Contains the XX XX - Init Globals V1. Open this
global first to modify the basic properties of the custom step. Refer to
the XXXX - Init Globals VI section for more information about this V1.

Note TheXXXX - Init Globals V1 is connected to a string indicator to ensure that the
All VIsVI has no errors. This string indicator serves no other purpose.

e Custom VIs—This section contains the VIs you must modify to
achieve the processing you want.

» Utility VIs—This section contains utility VIs you can use to perform
specific functions, such as displaying an image in the main Vision
Builder Al window. You cannot modify these Vls.

* Dynamic VIs—This section is designed to contain any Vs that you
call dynamically. Thisdesign helpsyou organize your custom step and
ensure that the dynamic Vs are saved correctly when you build your
custom step for distribution.

XXXX - Init Globals VI

This VI contains the following initialization elements.

Table 2. Init Globals VI Elements

Element Description

Local Name Name of the step asit appearsin the Vision Builder Al Inspection
Steps palette. You can modify this name.

Description Descriptive text that appears next to the custom step in the Vision
Builder Al tools palette.
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Table 2. Init Globals VI Elements (Continued)

Element Description
Version String to help keep track of the custom step version. To check the
version, the developer must read the global variable.
Tab Location Tab of the Vision Builder Al Inspection Tools pal ette where your
custom step is located.
Context Help File path to your custom help file, which isin the form of compiled

HTML help. Thefileextension is.chm. Refer to the Creating HTML
Documentation for the Custom Step section for information about
creating help for your custom step.

ROI Tools and Image
Support

ROI toolsavailable. Disable thetoolsyou do not want to use. A green
LED indicates that the tool appears in the toolbar. A red LED
indicates that the tool does not appear in the toolbar.

Localized ROI Tool Name

Display name of the tools selected to be available in the Region of
Interest selection. This element isuseful for localizing tool names.

Default Tool

Default ROI tool. Choose the tool you want the custom step to select
by default.

Show Dynamic ROIs

Show/hide previously created ROIs in the Region of Interest control
on the User Interface VI front panel.

Supported Image Types

Image types supported by the custom step. Disable the image types
you do not want to use. A green LED indicates that theimage typeis
supported by the step. A red LED indicates that theimage typeis not
supported.

Note: An error will occur if the user attempts to apply the step to an
unsupported image type.

Note: The Supported Image Types control does not appear in the
Simulate Acquisition Step.

@ Note When you modify the controls and indicators in these VIs, you must make the new
values the default for the control or indicator and save your changes. To make the current
values the default for a control or indicator, select Edit»Make Current Values Default,

and save the VI.
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XXXX - User Programming VI

This VI contains the main processing code of your step. The front panel is
never displayed, so it does not have to be modified. Do not modify the
connector pane of thisVI.

The Vision Builder Al engine sets the value of the Setup variant control,
which contains the setup parameters defined by the user in the user
interface. Usethe Variant To Data V1 to accessthis data. Use the same data
structure that you used in XXXX - User Interface VI when you packaged
the data in the Setup variant. To ensure you use the same datatype, always
use the XXXX - Parameters type definition with the Variant to Data V1.

The VI has three different modes:

e Setup—Executed once when the user opens an inspection that
contains the custom step or inserts the custom step in the script.

Use this mode to perform any one-time initialization routines, such as
reading a pattern matching template or initializing a DAQ or image
acquisition device.

»  Execution—Executed each time the step is called within the Vision
Builder Al inspection.
This mode performs the main function of the custom step.

»  Cleanup—Executed when the user closes an inspection or when the
step is removed from the script.

Use thismode to dispose of any resources allocated in the Setup mode.

Each instance of the custom step in a script has a unique Process ID.
You can use the Process | D to all ocate resources specific to an instance
of acustom step. For example, you can pass a Process ID to the
IMAQ Create VI to alocate auniqueimagefor aninstance of acustom

step.

(&)

Tip TheXXXX - Resource Manager VI isdesigned to hel p you create, get, and deallocate
step specific resources.

@ Tip You can use aglobal variable to pass information between the different modes of the
V1. If the values of the global variable change between multiple instances of the same
custom VI, the global variable is overwritten with the latest value.

Save any global variables created inthe 59 xxxx.11b with the step name as the prefix.

For example, if you created aglobal variable called MyGlobal for astep you named Image
Processi ng, save the global aS Image Processing - MyGlobals.vi.

© National Instruments Corporation 11 Vision Builder Al Development Toolkit User Guide



Table 3. XXXX - User Programming VI Controls

Tables 3 and 4 show the User Programming VI controls and indicators.

Controls Description

Image Processed image from the previous step in the inspection.
Tip: Thiscontrol is used only in Execution mode.

Process 1D Unique ID provided from the Vision Builder Al engine.

Setup Parameters the user setsin the XX XX - User Interface VI. Use the
Variant To Data VI to extract the values stored in this variant.

Mode The mode of the VI.

ROI Descriptor The constant ROI to be saved. The array contains the following

elements:

* Global Rectangle—Contains the coordinates of the bounding
rectangle.

e Contours—Each of theindividual shapes that define an ROI.
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Table 4. XXXX - User Programming VI Indicators

Indicators

Description

Image Out

Processed image to be provided to the next step in the script. If you are
not processing theimage, you must still connect Image Into Image Out
to ensure that the other stepsin the script receive the image.

Tip: This control isused only in Execution mode.

M easur ements

M easurements created by your step, which can be passed to subsequent
steps. This cluster contains the following elements:

» Value—Flattened string of the M easur ementsvalue. You can store
measurements only in the following three LabVIEW data types:
double, Boolean, and string. If you choose adouble, Value must be
the flattened string of adouble. If you choose Pass Fail or Boolean
for the Type element, Value must be the flattened string of a
Boolean. If you choose I D or String in the Type element, Value
must be the flattened string of aLabVIEW string.

» Type—Datatype of the data.
¢ Name—Measurement name.
* Unit—Measurement unit.

Tip: This control is used only in Execution mode.

Pass/Fail Data

Pass/fail datathat the Decision Maker VI uses to make the pass/fail
decision for the step. The Pass/Fail Data array must contain the same
number of elements as the Pass/Fail Conditions out indicator on the
user interface. The Decision Maker V1 applies the pass/fail condition
information from the user interface to the pass/fail condition
information of the XXXX - User Programming V1.

e Pass/Fail Data—Number that the Decision Maker VI compares
to the pass/fail condition information from the user interface.
The Vision Builder Al engine comparesthe Pass/Fail Data number
to Value 1 and Value 2 of the Pass/Fail Condition out cluster of
the XXXX - User Interface V1. The engine basesthis comparisonon
the function specified in Pass/Fail Condition out.

e Fail String—Strings that are displayed in the script window of the
user interface when a step fails.

Tip: Thiscontrol is used only in Execution mode.

© National Instruments Corporation
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XXXX - User Interface VI

The XXXX - User Interface V1 is executed when a user selects the custom
step from the Vision Builder Al Inspection Steps palette or when the user
opens a step aready inserted in the script to edit parameters. Table 5 lists
the controls for this V1.

Table 5. XXXX - User Interface VI Controls

Controls Description
Namein Name of the step.
Process D Unique ID provided from the Vision Builder Al engine.
Image Processed image from the previous step in the script.
Setup in Variant that contains the step parameters that were entered during

editing and saved when the user clicked OK and inserted the step
into the script. National Instruments recommends you use X XXX -
Parameters to save atype definition of the parameters in the step
because the type definition is used in several places. If you use a
type definition, you make the change in just one place when you
need to change the parameter type. Use the Variant To Data VI to
access data stored in Setup in. Bundle multiple parametersin a
cluster and usethe To Variant V1 to package the cluster in the Setup
out indicator.

Edit Mode False indicates a new instance of the custom step. True indicates
that the step is being edited by the user. For example, if a user
double-clicks astep that isaready in the script, Edit Modeis True.
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Table 5. XXXX - User Interface VI Controls (Continued)

Controls

Description

Pass/Fail Condition in

Pass/fail conditions of the custom step. This array contains the
following elements:

» Used—Boolean that indicates if the pass/fail condition is used.

* Valuel, Value 2—Limit values. These values are compared
against the Pass/Fail Data produced by the XX XX - User
Programming V1 in execution mode, depending on the rel ational
operator function selected.

« Function—Therelational operator function. The following list
includes valid values:

— Less—Compares the pass/fail data set in the XXXX - User
Programming V1 to Value 1 to determineif it isless than
Value 1.

— Less or Equa—Compares the pass/fail data set in the
XXXX - User Programming VI to Value 1 to determineif it is
less than or equal to Value 1.

— Greater—Compares the pass/fail data set in the XXXX - User
Programming V1 to Value 1 to determineif it is greater than
Value 1.

— Greater or Equal—Compares the pass/fail data set in the
XXXX - User Programming VI to Value 1 to determineif it is
greater than or equal to Valuel.

— In Range—Determinesif the pass/fail data set in the
XXXX - User Programming V1 isin between Value 1 and
Value 2.

The user can specify the pass/fail condition on the custom step user
interface. Thisinformation is passed to the XXXX - Decision
Maker (Float) VI, which compares the function results to the
pass/fail criteria.

Thepass/fail condition is passed to the custom step user interface so
that you can display the information in the appropriate controls on
the front panel and store new values when the user modifies the
pass/fail condition on the user interface.

The Create Custom Step wizard provides two templates that
demonstrate the functionality of the Pass/Fail Conditions controls
and indicators for the following types of custom steps:

» Processing Step that Logs Measurements.
* Globa Step Status.

You can modify other types of custom steps to use the Pass/Fail
Conditions controls and indicators. Refer to the Creating a Custom
Step section for more information about the template types.

© National Instruments Corporation
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Table 5. XXXX - User Interface VI Controls (Continued)

Controls

Description

ROI Event

List of available ROI tools and created ROIs. The ROI tool will
automatically change when selected.

Previous M easur ements

Measurements of the previous steps. Thisarray of clusters has as
many elements as there are steps in the script. Each element of the
array describesthe measurementslogged by the corresponding step.

A cluster contains the following elements:
« Step Name—Name of the step.

e Measurement | Ds—Array of clusters describing the
measurements logged by the step named Step Name.

Note: Usethe VBAI SDK Get Result VI to accessinformation
about the measurement, such as the value, type, name, and unit. If
you need to use the Previous M easurements control in your step,
savethe Measurement I D in the Setup variant, which you can access
from the User Programming V1. Usethe VBAI SDK Get Result VI
to get the value of the Measurement 1D when the User
Programming V1 is executed. For examples on how to use Previous
Measurements, create the Generate a Report template or the Global
Step Status templ ate.

Reference CoordSys List of available coordinate systems. Use thisin conjunction with
Array the Coordsys Utilities to manage coordinate systems.
ROI Descriptor The constant ROI to be saved. The array contains the following
elements:
¢ Global Rectangle—Contains the coordinates of the bounding
rectangle.
e Contours—Each of the individual shapes that define an ROI.
Cancelled Boolean that indicatesif the user cancelled the step.

The XXXX - User Interface V1 returns the following data.

Table 6. XXXX - User Interface VI Indicators

Indicators Description
Name out Name the user entered for the step.
Setup out Variant that contains the parameters of the step. If the step

requires more than one parameter, bundle the parametersin a
cluster, and use the To Variant V1 to package the parametersin
the variant.
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Table 6. XXXX - User Interface VI Indicators (Continued)

Indicators

Description

Pass/Fail Condition out

Pasg/fail conditions of the custom step.

ROI Descriptor Out

The constant ROI to be saved. If a programmable ROl was
selected, the ROI will be saved automatically.

@ Note National Instruments recommends that you do not resize the tab control on the user
interface or change its position. Changing the tab control on the custom step user interface
might move the user interface controls and indicators to a position that the user cannot

access.

@ Note When the user is configuring the custom step in Vision Builder Al and has the
custom step in Edit mode, the Run Once button does not update the image display or step
parameters. To update the display and parameters, run the custom step outside of Edit

mode.

XXXX - Parameters.ctl

Thisisthe type definition of the parameters of the custom step.

National Instrumentsrecommendsyou store the user-defined parameters of
the custom step in atype definition so that you can easily update parameters
in the custom step code. When you make changes in the type definition,
every instance of the parameter is updated in the custom step code.

@ Tip Bundle multiple parametersin a cluster.

Utility Vs

Utility VIs are available to help complete necessary tasksin your custom
step. These Vs can be accessed in the XX XX - All VIsblock diagram and
arelocated at <vision Builder AI 3.0>\Plugins\

Common SDK VIs.llb.

VBAI Display in Main Window VI

Usethis VI in the XXXX - User Interface V1 to display an image in the
Main window of Vision Builder Al. ThisVI isused only in the

XXXX - User Interface VI to interactively show changesin theimage after
parameter values are changed.
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VBAI Resource Manager VI

This VI creates a new image for each instance of a custom step. The name
of the image isthe uniqueidentifier of the step. The VI also allows you to
retrieve the image and dispose it. If an image is not created from a unique
name, the same image buffer will be accessed for each instance of the
custom step.

VBAI CoordSys Name Utility VI

Usethis VI to retrieve the coordinate system ID, coordinate system index,
or coordinate system ID from the coordinate system name.

When outputting the chosen coordinate system from the user interface, pass
the coordinate system | D through the process setup. Passing the coordinate
system ID ensuresthe correct coordinate system is sel ected, even when the
coordinate system is renamed.

VBAI CoordSys ID Utility VI

Usethis VI to retrieve the coordinate system ID, coordinate system index,
or coordinate system ID from the coordinate system name. ThisVI isalso
used to update the user interface from the saved coordinate system ID.

VBAI - Decision Maker (Float) VI

ThisVI returnspass/fail information by applying the pass/fail conditions of
the custom step user interface to the pass/fail conditions data of the
XXXX - User Programming V1. Use the VBAI - Decision Maker VI only
in the XXXX - User Interface VI so that the user can see immediate
pass/fail results when modifying the pass/fail conditions. Outside of the
user interface, the decision making functionality is performed
automatically.

VBAI Get Global Variables Vi

This VI returns the user-defined globals and system globalsthat are
currently defined.

VBAI SDK Get Result VI

This VI returnsresult information, such asthe name and val ue of the result,
that correspondsto a Measurement ID.
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Setting Up Limit Conditions for a Custom Step

In the Processing Step that L ogs M easur ementstemplate, you can set up
limit conditions that define when an object under inspection fails the
inspection. The pass/fail conditions specified by the XXXX - User
Interface VI are compared to the pass/fail data returned from the execution
mode of the XXXX - User Programming V1. Y ou must modify the
following VIsto set up pass/fail conditions for your custom step:

XXXX - User Interface VI
XXXX - User Programming VI

XXXX - User Interface VI

Complete the following steps to set up alimit condition in the
XXXX - User Interface VI:

1.
2.

© National Instruments Corporation

Open the XXXX - User Interface V1.

Click the Limitstab to display it. The Pass I nspection if control isa
cluster of data necessary to configure your pass/fail condition.

(Optional) In the control, enter values for Value 1 and Value 2.
Set the Function control to one of the following values:

e Less

* Lessor Equal

*  Greater

e Greater or Equal
* InRange
 Equa

* Not Equa

To set up more limit conditions, copy and paste the Pass I nspection if
control.

Build an array with al the Pass/Fail Condition clustersto handle

exiting the custom step if the user does not cancel the custom step.
Set the Pass/Fail Conditions out indicator on the last frame of the
XXXX - User Interface VI block diagram, as shown in Figure 2.
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Figure 2. XXXX - User Interface Block Diagram for Setting Up Pass/Fail Handling

XXXX - User Programming VI

Complete the following steps to set up alimit condition in the
XXXX - User Programming V1:

1
2.

Open the XXXX - User Programming V1.

For each result you aretesting against its corresponding limit condition

set in the XXXX - User Interface VI, build a cluster in the Execution
mode of the X XXX - User Programming VI, as shown in Figure 3.

¢ Pass/Fail Data—Double. Thisistheresult to test against thelimit

condition.

e Fail Strings—Array of Strings. Thisisthe text that is displayed
inthe Vision Builder I nspection Diagram window in the event that
alimit condition fails. Each string in the array is displayed as a

separate line.
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Figure 3. XXXX - User Programming Block Diagram for Setting Up Pass/Fail Handling

3. Build al of the clustersinto asingle array and pass the array to the
Pass/Fail Dataindicator. Match the array order with the array order set
by the Pass/Fail Conditionsin the XXXX - User Interface VI.

Logging Measurements from Custom Steps

Y ou can use the Measurements indicator in the Execution mode of the
XXXX - User Programming V| to log double, Boolean, and string
measurements of the custom step for use in subsequent steps. The
Measurementsindicator is an array of clustersthat contain the elements
listedin Table 7.
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Table 7. Measurements Indicator

Element Description/Data Type
Value Flattened string of adouble, Boolean, or string. Usethe Flatten to String
V1 to create this parameter.
Type One of the following predefined Vision Builder Al types:
* Pass Fail—Do not use. * Roundness—Double
e X Position (Pix)—Use this « Average Intensity—Double
ggiurﬁleto log an x-coordinate | Std Dev Intensity—Double
« Y Position (Pix)—Use this e Minimum Intensity—Double
doubleto log ay-coordinate e Maximum Intensity—Double
point. o #of Holes—Double
X Position (World)—Do not « Boolea—Boolean
use. Vision Builder Al
automatically createstheReal  « Numeric—Double
World coordinates of pointsif Strina—strin
theimageis calibrated. g—=tnng
* Y Position (World)—Do not * Area(Pix)—Double
use. Vision Builder Al » Area(World)—Double
automatically creates the Real
World coordinates of pointsif Percentage of Area—Double
theimageis calibrated. e |D—String
* Score—Double o #of Matches—Double
¢ Distance (Pix)—Double « #of Objects—Double
¢ Distance (World)—Double « #of Edges—Double
e Angle—Double « Orientation—Double
e Straightness—Double « Aspect Ratio—Double
¢ Radius (Pix)—Double
¢ Radius (World)—Double
Name Description of the measurement.
Unit (optional) Unit of measure for the measurement.
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Importing Vision Builder Al 2.6 Custom Steps

Complete the following steps to import steps created for Vision

Builder 2.6.

1. LaunchLabVIEW 8.0.1.

2. Closeany openVls.

3. Select Tools»Vision Builder Al 3.0»Import Vision Builder Al 2.6
Custom Step.

4. Customstepsfoundinthe<vision Builder 2.6>\UserPlugins
directory will belisted in the Existing Custom Steps Previously
Created textbox. Select the step you want to import.

. Click Next.

6. Click Finish.

Thelmport Vision Builder Al 2.6 Step wizard createsthe following filesin
the <vision Builder AI 3.0>\UserPlugins folder:

59 XxxX.1lb—Source code for your custom step
xxxXX . tif—Icon for your custom step

In each of these file names, xxxx represents the name of your custom step.

Debugging Custom Steps

Complete the following steps to debug a custom step:

1
2.
3.

© National Instruments Corporation

Launch LabVIEW.
Open the custom step Vs you want to debug.

To debug custom steps, you must enable TCP/IP support for the
LabVIEW VI Server. Complete the following steps to enable TCP/IP
support.

In LabVIEW, select Tools»Options.

Select VI Server: Configuration from the Category list.
Enable the TCP/I P checkbox.

Enable all of the Accessible Server Resour ces options.
Select VI Server: Machine Access from the Category list.

Verify that the M achine access list includes the localhost, or use
* to alow any machineto usethe VI Server.

Select VI Server: Exported VIsfrom the Category list.

h. Verify that theExported Vislistincludes *proxy (Target) .vi,
or use* to alow al VIsto be exported.

i. Click OK.

i B - N s I Y
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4. Click Tools»Vision Builder Al 3.0»Test Your Custom Step in
Vision Builder Al tolaunch Vision Builder Al and test the step.

Note You must open Vision Builder Al from LabVIEW to test a custom step that has not
been saved for distribution. Refer to the Distributing Custom Steps section for information
about saving custom steps for use with the Vision Builder Al executable.

Note When Vision Builder Al islaunched from LabVIEW, do not create a new custom
step or open an existing custom step while Vision Builder Al is open.

5. Open the Vision Builder Al Configuration interface.

6. Open your custom step. Your custom step islocated in the tab you
specified inthe Tab L ocation control of the XX XX - Init Globals VI.
The default location for custom stepsisthe Use Additional Tools tab.

ﬁ 5= If you did not modify the custom step icon, the custom step displays
i the default custom step icon.

7. Once you open your custom step, Vision Builder Al will begin
operating in debugging mode. Clicking the Exit button will close
debugging mode and you will not be able to debug your custom step
unless you open your custom step again.

8. Thefront panel of the User Interface VI for your custom step will open
in LabVIEW. Press <Ctrl-E> or select Window»Show Block
Diagram to open the block diagram and begin debugging your custom

step.

Note Thefront panel of the User Interface VI may open behind the Vision Builder Al
window. Open the User Interface VI by clicking the VI window in the Taskbar.

9. Standard LabVIEW debugging tools are available to debug your
custom step. Sel ect the appropriate debugging options and breakpoints
in the custom step VI.

Tip You can exit debugging mode by clicking Abort Execution in the LabVIEW toolbar,
by clicking Cancel in the custom step User Interface VI front panel, or by clicking the Exit
button in Vision Builder Al.

Distributing Custom Steps

Y ou can save acustom step for distribution. Thisalowsyour customersto
call the custom step from the executable version of Vision Builder Al.
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Complete the following steps to prepare a custom step for distribution:
1. LaunchLabVIEW.

2. Click Tools»Vision Builder Al 3.0»Save Your Custom Step for
Distribution.

3. Select the custom step you want to save for distribution.

4. EnabletheBuild Step for RT Target control if you want to use
the custom step with aLabVIEW Real-Time system, such asthe
NI CV S-1450 Series compact vision system.

You can set the Save Your Custom Step for Distribution wizard to
automatically download the custom LLB to the real-time target after
the LLB is created by enabling the Download Step to RT Target
control.

@ Note After downloading the step to the RT target, you must reboot the device to register
the new step.

5. If you selected Download Step to RT Target, specify the IP address
of the real-time target.

Click Build to save the custom step for distribution.
7. Click OK to closethe Save Your Custom Step for Distribution wizard.

The Save Your Custom Step for Distribution wizard builds 59 xxxx.bin
inthe<vision Builder AI 3.0>\UserPlugins folder. When
distributing this step, distribute this BIN file with its corresponding

.tif file.

@ Note When you build the plug-in step for an RT Target, the built LLB is saved under
<Vision Builder AI 3.0>\UserPlugins\RT\59 XxxX.11b. If you did not enable
the Download Step to RT Target control, you must manually copy the LLB to the
c:\VBAT\Plugins folder of the RT Target.

Creating Documentation for the Custom Step

Y ou may want to provide documentation for your custom step so that the
users can access information about how to use the step. To add HTML
documentation for your custom step, compl ete the following steps:

1. Create HTML documentation for the custom step.
2. Download and install HTML Help Workshop.

3. Modify the XXXX - Init Globals VI to call the HTML file(s) you
created for the custom step.

Refer to the following sections for instructions for each of these
procedures.
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Creating HTML Documentation for the Custom Step

Use any text editor or HTML editor to create HTML documentation for the
custom step. Save thefilewith an .html extension.

Although not required, you can create three help files for the custom step
to be consistent with the Vision Builder Al online help. These three help
files include one describing configuration procedures, one describing the
controls, and one listing frequently asked questions regarding the custom

step.

Downloading and Installing HTML Workshop

Use Microsoft HTML Help Workshop to create a compiled HTML help
filethat you can hook into your custom step. Adding documentation to your
custom step providesaprofessional appearance for the step, and hel psyour
users use the step correctly.

@ Tip A compiled HTML help file has afile extension of * . chm.

Parts of HTML Help Workshop are components of the Windows operating
system. However, unlessyou routinely develop HTML documentation, you
probably do not havethe HTML Help Workshop components necessary to
develop HTML help.

To determine if you have the components, select Start»Run, type

hhw. exe, and click OK. If you get an error indicating the application could
not be found, download and install Microsoft HTML Workshop from
http://msdn.microsoft.com. If HTML Help Workshop loads, go to
the steps in the Modifying the XXXX - Init Globals VI to Call the Custom
Sep Documentation section.

@ Tip For information about creating compiled HTML help, refer to Help for HTML Help,
which isavailable from the Help menu in HTML Help Workshop.

Modifying the XXXX - Init Globals VI to Call the Custom Step
Documentation

Y ou can add the custom step documentation to the Vision Builder Al user
interface so your customers can access the custom step documentation the
same way they access the other Vision Builder Al helpfiles.

Complete the following steps to add the custom step documentation to the
Vision Builder Al user interface:

1. Savethe .chmfiletothe<vision Builder AI 3.0>\
Help folder.
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Launch LabVIEW.

Click Open VI. Navigateto <vision Builder AI 3.0>\
UserPlugins\59 XxXX.1l1lb, Wherexxxx representsthe name of
the custom step.

Select XXXX - Init Globals.vi and click OK.

Typethe . chm file name and the HTML page in the elements of the
Context Help array. For example, if your help file nameis
myhelp.chm and the HTML file name of the page you that contains
configuration information isconfig.html, typemyhelp.chm\
config.html inthefirst element of the array.

Each element of the array istherelative path of the HTML pagefor the
associated tab. For example, the first element is the rel ative path of the
HTML file you want to display for the Configuration tab. These tabs
appear in the context help window of Vision Builder Al. Refer to
Figure 4 for an example of the context help window.

% Context Help @

Configuration | Control Descriptions | FAQs

||
How to Simulate an Acquisition

P
e

1. Inthe Step Name control, enter a descriptive name
for the step.

2. Click Browse to select a path to an image from
file.

3. Enable the Cycle Through Folder Images control if
vaou want this step to load a different simulation irmage
frorm the folder of the selected image each time the
step is run.

Figure 4. Context Help Window in Vision Builder Al
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@ Note If you add at least onefile to the Context Help array, make sure all three elements
of the array are populated, duplicating the file name if necessary. If you add afile name to
one element and leave one or more of the remaining elements blank, Vision Builder Al
displays an error indicating that a page was not found for the tabs that are represented by
the blank elements.

For example, if you created an HTML file that covers configuring the custom step and you
add that file name to the first element in Context Help but leave the other two elements
blank, the Control Descriptionsand FAQstabsin Vision Builder Al display an error
indicating a page was not found for the custom step.

Click Edit»M ake Current Values Default.
Save and close the V1.

Click Tools»Vision Builder Al 3.0»Test Your Custom Step in
Vision Builder Al.

9. Navigate to the appropriate tab and click the custom step to view the
newly added documentation.

National Instruments, NI, ni.com, and LabVIEW are trademarks of National Instruments Corporation.
Refer to the Terms of Use section on ni . com/legal for more information about National
Instruments trademarks. Other product and company names mentioned herein are trademarks or trade
names of their respective companies. For patents covering National Instruments products, refer to the
appropriate location: Help»Patents in your software, the patents . txt file on your CD, or
ni.com/patents.
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