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CvlPMToolX™ 

CVL is an abbreviation for Cognex Vision Library.  This ActiveX is built on top of CVL.

PM is an abbreviation for PatMax™. 

Tool is just that.  A Tool. 

X is short for ActiveX. 

So CvlPMToolX™ is:

· A Vision Tool…

· In an ActiveX wrapper…

· Providing you with the CVL PatMax™ algorithm!

THE PREFLIGHT CHECKLIST

Make sure this is ok:

· CvlPMToolX™ is an ActiveX using other ActiveX components produced by Tordivel AS and a Vision Library (Cognex Vision Library that is) from COGNEX, Natick.  So, for CvlPMToolX to work, you must realize that these other Actives and CVL DLLs must be installed and registered on your computer.  This applies of course also to the CvlPMToolX itself.  Normally an appropriate setup program carries out the installment and registration, but you may have to do it yourself.  

· Mixing different versions of ActiveXs can lead to unpredictable behavior, but most likely immediate crash. 

· Every now and then COGNEX ships a new CVL version.  This ActiveX is tested for version 5.5.1.  If you are a thrill seeker you may try it on other versions as well.

· COGNEX are really serious about not letting you have a free lunch, when it comes to using their software.  It is excellent software, but you will be in the receiving end if you try this ActiveX on a machine without an appropriate license.  Normally the cogtool –p utility will tell you if you have a dongle or frame grabber with a PatMax license installed.  Here is what cogtool says is installed on my machine:

C:\>cogtool -p

There is 1 Cognex board installed.

Board 0 - Cognex Security Key v2

  Serial Number: 1755

  Host Tools Enabled:

    - masterkeys enabled:

        (none)

    - tools enabled:

        Blob

        Caliper

        Cnlpas

        GMorph

        MMX

        PMAlign

        PMInspect

        PMSynthAlign

        Patquick

        PreAlign

        Projection

        Search

        WFEditor

  Board Tools Enabled:

    *** NONE ***

C:\>

· PatMax ™ has a little brother known as Patquick ™.  It just may be so that you have a Patquick license, but not the real thing.  Therefore, this ActiveX will power up in Patquick mode, leaving you to explicitly enabling PatMax mode.

PATMAX TUTORIAL

If you want to learn about PatMax ™ you are directed to the COGNEX Vision Tools guide, CVL Class reference, or the OMI User Guide.  Plenty of good reading is found there.  More stuff is available at the COGNEX website http://www.cognex.com.

Here is a short-guide.

PatMax ™ uses geometrical methods for locating a pattern very accurately within an image.  PatMax ™ will report all instances of this pattern found, and provide you with useful information for each instance found:

· Location in x,y  (where is the pattern found)

· Angle in degrees (how much was it rotated)

· Xscale (how much shrinkage or growth in the x direction)

· Yscale (how much shrinkage or growth in the y direction)

· Score (how well did the found pattern match the model)

Model?  Here is the bad news.  You have to provide PatMax™ with a model of the pattern you are searching for.  The model is found by:

· Training a model from an image

· OR, providing a wire frame representation of the model

The current version of CvlPMToolX only supports training a model from an image.

Here is more good news.  When you have trained the model, you may save it as a binary object and reload it the next time you will run PatMax™, searching for patterns covered by the model.  In fact, you can use OMI to train and save your model and load it with CvlPMToolX.  Or do it the other way around.  I don’t see why you would do it the other way around.  Wait.  You might want to mess around with mask images.  That is a reason.  

Here is even more good news.  CvlPMToolX supports mask images. A mask image is an image of the same size as the model, providing care and doesn’t care information for PatMax ™.  This is really useful when you have trouble training a model and getting PatMax™ to select the features that you decide should be important.

How can you create a mask image?
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You can use the model image, and paste it into Paint or a bitmap editor of your choice.  Swap all the gray level information in the image with either 0xFF or 0x00.  0xFF is care information, 0x00 is don’t care information.

· Use the COGNEX mask editor.  The editor is very cool, as it puts the mask in an overlay plane on top of the model image.  It is really easy to build a mask.  Make sure you use the default yellow color for don’t care information. (Actually this mask image is rejected as an input mask image into the CVL code, but CvlPMToolX converts it to a valid image when you load it).  More on this subject later.

Finally, lets point out key benefits of PatMax™.  When you have trained a model:

· PatMax™ will find a number of instances in the run-time image matching your model.

· The instances may appear at any offset, at any angle and at any uniform or non-uniform scale within the configured limits.  For short, we denote these limits as DOF or Degrees Of Freedom.  DOFs must be enabled and set by the user.

· PatMax™ will find your pattern despite severe contrast variations 

· PatMax™ will also be able to find patterns that are occluded by other stuff. (If you are a member of the society of men that put things on top of other things you know what I mean)

Next topic is XML.

The reason is that CvlPMToolX™ uses XML as its primary configuration interface.  Furthermore results are reported in XML as well.  Tordivel AS has developed a XML editor, which makes it really easy to display the contents of such xml strings, and even modify them.  This is just what we need for constructing a user interface to CvlPMToolX™ with a minimal effort.

That’s what its all about.  Minimal effort to use PatMax™.

So lets talk about SPB and XML and SPBXML.

XML TUTORIAL

Extended Markup Language = XML. Microsoft promises us that XML will save the world.  While waiting for this to happen, Tordivel AS has put XML to work.

XML is nothing else than TEXT.  Structured TEXT.  TEXT structured in such a way that you can convey information in a Tree Structured fashion.  This means that an XML document is basically:

· A TEXT string

· With SECTIONS

· Which may contain any number of new SECTIONS

· Within a section you may also have attributes (or properties), or really just values.
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Look at this screen dump.  It is the SPBXML editor from Tordivel AS.  It shows the configuration data for CvlPMToolX™.  Everything from “Config” and below is fetched from the component using an Xml property.  It is then stored in a new branch in a XML document.  For persistence to file by a CvlPMToolX™ demo application.

XML sections are like data records hat may contain new sections or just properties.

If you are familiar with HTML you would feel at home with XML too.  It is more or less the same syntax.  Whereas you have reserved names in HTML you make up your own in XML.

Tordivel AS has decided that XML is well suited for interfaces, as they will allow us to specify a minimum of binary dependencies.

CvlPMToolX™ uses XML strings as properties for parameters and results.

Because nobody likes to code directly in XML (not totally true, Elliotte Rusty Harold has made a fortune out of this), Tordivel As has come up with the concept of a StructuredPropertyBag (or just SPB) using XML as its interface.  

Next topic is SPB.

SPBXML TUTORIAL

SPB = Structured Property Bag.

Tordivel AS has decided that XML is the interface to use for component integration.  In order to do quality work with XML, a subset of XML is defined, known as SPBXML.

SPBXML defines a set of legal data types, and a reserved syntax for its XML layout.

A SPBXML string is a TEXT string with information obeying the rules of SPBXML.

In order to read and write SPBXML strings we may use any of these tools:

· A COM CLASS: SPB.  This COM class is available as a type library you can install in your VB or Delphi (or WEB) project.  The Class is capable of manipulating SPBXML strings.

· An ActiveX: SPBEDIT.  This ActiveX provides you with an editor like interface, allowing you to browse the XML string as an information tree.  You mad delete, add or modify sections or properties.

· A C++ Class: CStructuredPropertyBag.  CvlPMToolX™ uses this class internally for maintenance of its XML properties.

· A stand-alone editor.  Built on top of the C++ class.

You can use the SPB ActiveX editor to build a legal SPBXML string, browse an SPBXML string and modify data values within the SPBXML string.  

This does not mean that you can throw anything into a SPBXML string, feed it to an ActiveX with SPBXML interface and hope anything good will happen.

In fact, there is an interface contract to stick to between the container and the ActiveX exposing an SPBXML interface.

CvlPMToolX™ uses SPBXML for

· Configuration.  All relevant settings are available.

· Results.  All output of a PatMax™ search is fed into a SPBXML string

There are binary properties and methods too.  But you will have to learn to use the SPBXML stuff in order to utilize CvlPMToolX™.

Important note: CvlPMToolX™ is only depending on the C++ implementation of SPBXML.  You will have to enforce correct versioning of the SPBEDIT ActiveX or the SPB type library yourself when working with the CvlPMToolX™ ActiveX.

CvlPMToolX

At this point you know one or two things about

· ActiveX

· PatMax™

· XML

· SPB

· SPBXML

The time has come to make a test application.  Read preflight instructions and continue.

General instructions

If you don’t have a trained model on disk:

1. Put a CvlPMToolX on a form

2. Provide it with an image

3. Set Train ROI

4. Set Train Parameters

5. Train

6. Set Model Origin

7. Set ROI

8. Set  Run-Time Parameters

9. Run

10. Read Results

11. Save your model

If you have a trained model on disk:

1. Put a CvlPMToolX on a form

2. Provide it with an image

3. Load you model from disk

4. Set Run-Time parameters

5. Set ROI

6. Run

7. Read Results

CvlPMToolX has built in

· Interactive display of images

· Interactive ROI and Origin Overlay

· Ability to load images form a COGNEX CDB file

We will use these features in the next examples.

VB EXAMPLE

Boot up VB and browse for components.  You will find CvlPMToolX™ in the list if you have registered the ActiveX
.  Remember that you must have a valid CVL version
.  Also remember that you must have valid Cognex hardware onboard
.

· Add 1 CvlPMToolX™ component to a form. Name it PmT

· Add 2 SpbEdit components to the form. Name them SpbeConfig and SpbeResults.

· Add 6 command buttons, name them 
cmdApplyConfig, cmdTrain, cmdUntrain, cmdRun, cmdShowRoi and cmdCdb

· Add 3 Edit boxes, name them txtPath, txtName and txtIndex
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Your form should now look more or less like this.

The CvlPMToolX™ control is at the top of the form, followed by SpbeConfig and SpbeResults.

The Form is now set up.

Having a form setup with useful controls we will take the following steps:

First we pick up event handlers and assign code to handle xml traffic in and out of SpbeConfig and PmT.

· Pick up the OnConfigChanged event from PmT. 
Add the statement SpbeConfig.SpbXml = PmT.ConfigXml

· Pick up the OnError event from PmT
Route the error message to a message box, or better: Add an EventlogX(tm) component to the form.  The Severity parameter in the OnError event maps to the Level parameter in EventlogX(tm).

· Add code in Form_Load which initializes SpbeConfig:
SpbeConfig.SpbXml = PmT.ConfigXml

· Add code in the cmdApplyConfig button:
PmT.ConfigXml = SpbeConfig.SpbXml

In order to work with images we will rely on the capability of CvlPMToolX™ to work with CDB files.  This is a Cognex file format.  It is an image database, which may contain any number of images.  CDB files are created a populated with images using the Cognex IDB Edit software.

The method PmT.LoadCdbImage(Path,Name,Index) will do the work for us.  All we have to do is set up Path, Name and Index through the edit controls:

· In the cmdCdb button handler add the code:
PmT.LoadCdbImage txtPath.Text, txtName.Text, Cint(txtIdx.Text)

Then, we must write some code to support training:

· In the cmdRoiShow button handler write:
PmT.TrainEnableSelectRoi True

· In the cmdTrain button handler write:
Dim x as long ,y as long ,w as long, h as long
PmT.TrainGetSelectRoi x,y,w,h
PmT.TrainRoi x,y,w,h
PmT.Train
PmT.TrainShowFeatures = True

· In the cmdUntrain button handler write:
PmT.Untrain

Finally, add code do run the tool and get some results:

· In the cmdRun button handler write:
PmT.TrainShowFeatures = False

· PmT.Run
SpbeResults.SpbXml = PmT.ResultsXml

That’s all there is!  Runtime parameters and Train parameters as well as Draw parameters are managed with the SpbeConfig and the cmdApplyConfig.  Just remember to setup a ROI within the Image by entering property values for Config.Main.Roi.  If you forget to do this, nothing will happen, except for the OnError event to be fired.  Also remember to enable PatMax both in Config.Train and Config.Rt. 
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Because I have a CDB file with some interesting images already available, I load one of them by entering Path, Name and Index information into the edit boxes and click Cdb. The CvlPMToolX™ responds with an image displayed in the controls window.
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By clicking the ShowRoi button a ROI rectangle appears. I move it to cover the features I will use for my patter locating procedure.

[image: image4.png]ml f
=] Corfig Name. e
Caonw i
£ Main ot o
< = 0
aw oy o
23 Train
K — |
e

Train ShowRoi

UnTiain

Run

Name

cb | [ewpipT2alcateniosor

adids





By clicking on the Train button, the model is trained and the trained features displayed.  The next thing I do is browsing the SpbeConfig and set a ROI of (0,0) (640,480).  This is necessary to Run the pattern locating procedure.
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When I click Run the origin is displayed, with a label attached.  Success!
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By entering data in the SpbeConfig editor, You can manipulate Runtime and Train parameters.  Try it out!

Here is the code for the project:

Private Sub cmdApplyConfig_Click()

PMT.ConfigXml = SpbeConfig.SpbXml

End Sub

Private Sub CmdCdb_Click()

PMT.LoadCdbImage txtPath.Text, txtName.Text, CInt(txtIdx.Text)

End Sub

Private Sub CmdRun_Click()

PMT.TrainShowFeatures = False

PMT.Run

SpbEResults.SpbXml = PMT.ResultsXml

End Sub

Private Sub cmdShowRoi_Click()

PMT.TrainEnableRoiSelect True

End Sub

Private Sub cmdTrain_Click()

Dim x As Long, y As Long, w As Long, h As Long

PMT.TrainGetRoiSelect x, y, w, h

PMT.TrainSetRoi x, y, w, h

PMT.Train

PMT.TrainShowFeatures = True

End Sub

Private Sub cmdUntrain_Click()

PMT.Untrain

End Sub

Private Sub Form_Load()

SpbeConfig.SpbXml = PMT.ConfigXml

End Sub

Private Sub PMT_OnConfigChanged()

SpbeConfig.SpbXml = PMT.ConfigXml

End Sub

Private Sub PMT_OnError(ByVal Id As Long, ByVal Severity As Long, ByVal Text As String)

MsgBox Text, vbCritical, PMT.Name

End Sub

Now, it is your turn to play around with the project.  Make it more sophisticated.  You might want to use properties and methods I have not been using to this point.

So why not skim through the API on the next pages?

API

Properties

Property ConfigDrawXml as String

The configuration of what to draw in the embedded ActiveX display.

	Read
	SpbXml

	Write
	SpbXml

	Fires
	OnConfigDrawChanged, OnConfigChanged


Property ConfigMainXml as String

The configuration of Main parameters (Path,Name and Roi).

	Read
	SpbXml

	Write
	SpbXml

	Fires
	OnConfigMainChanged, OnConfigChanged


Property ConfigModelXml as String

Access the Patmax model as a SpbXml.  The model is represented as an spbxml binary property.

The usage of this property is equivalent to using the Load and  Save methods in cooperation with the Name and Path properties.  Benefits of using Load/Save is that the binary model may be imported into the COGNEX wire frame editor or OMI.

Important Notes:  

1. Usage of the SPBEDIT.EXE or SPBEDIT ActiveX with binary properties (as this property) will cause deadlock (due to errors in SPBEDI.EXE and SPBEDIT.OCX)

2. Performance differences compared to Load and Save are small.

	Read
	SpbXml

	Write
	SpbXml

	Fires
	OnConfigTrainChanged, OnConfigChanged


Property ConfigRtXml as String

The configuration of RunTime parameters, except from Roi which belongs to Main

	Read
	SpbXml

	Write
	SpbXml

	Fires
	OnConfigRtChanged, OnConfigChanged


Property ConfigTrainXml as String

The configuration of Training parameters.

	Read
	SpbXml

	Write
	SpbXml

	Fires
	OnConfigTrainChanged, OnConfigChanged


Property ConfigVizXml as String

The configuration of Viz(ualization) parameters.  

	Read
	SpbXml

	Write
	SpbXml

	Fires
	OnConfigVizChanged, OnConfigChanged

	Note
	Not implemented


Property ConfigXml as String

The configuration of all parameters

	Read
	SpbXml

	Write
	SpbXml

	Fires
	OnConfigChanged, OnConfigDrawChanged, OnConfigRtChanged, OnConfigTrainChanged, OnConfigMainChanged, OnConfigVizChanged


Property DisplayConsolePopupMenuEnabled  as Boolean

Enable or disable the popup menu in the embedded ActiveX display.

	Read
	Boolean

	Write
	Boolean

	Fires
	OnConfigMainChaged,OnConfiogChanged

	Notes
	Incidents have been recorded when the popup menu does not show.  A Quick fix is to enable it in the OnChangedConfig event handler.


Property ModelName as String

The configuration of the model’s name.  Needed when you want to store or retrieve the model to/from a disk file.  Use this property togehteher with Load and Save.

	Read
	String

	Write
	String

	Fires
	OnConfigChanged, OnConfigMainChanged

	Note
	A volatile .PTP extension is added to this name during Save/Load


Property ModelPath as String

The configuration of the model’s path. Needed when you want to store/retrieve the model to/from a disk file.  Use this property together with Load and Save.

	Read
	String

	Write
	String

	Fires
	OnConfigChanged, OnConfigMainChanged


Property N2Find as Long

The configuration of how many instances of a pattern you expect to find in an image.

	Read
	Long

	Write
	Long

	Fires
	OnConfigChanged, OnConfigRtChanged


Property Silent as Boolean

Toggle usage of visual resources in use during operation of the component.  When set to False Images will not be shown in the DisplayConsole.  Result graphics will not be drawn.

This is a feature to enable when speed is important.  It is default False, as the component may appear not working due to it’s lack of reporting ability in this state…

	Read
	Boolen

	Write
	Boolean

	Fires
	OnConfigChanged, OnConfigMainChanged


Property TrainShowFeatures as Boolean

Toggle the visibility of the the trained model.  Does not show when Silent property is True.

	Read
	Boolen

	Write
	Boolean

	Fires
	


Property TrainUseImageMask as Boolean

The configuration of whether to use the image mask or not.  Valid only during training.  A valid ImageMask must be supplied prior to Train when this property is True.

	Read
	Boolean

	Write
	Boolean

	Fires
	


Methods

Sub AboutBox

Display the AboutBox with relevant Version Information.

	Interface
	Sub AboutBox()

	Returns
	Void

	Fires
	

	Preconditions
	

	Side effects
	


Function CanTrain

True if you can proceed with training.

	Interface
	Function CanTrain() as Boolean

	Returns
	Boolean

	Fires
	

	Preconditions
	

	Side effects
	


Function CdbFileImageCount
Returns the number of images stored in a CDB file specified by Path+Name.

	Interface
	Function CdbFileImageCount(
Byval Path as String,
Byval Name as String)
As Long

	Returns
	Long

	Fires
	OnError

	Preconditions
	

	Side effects
	


Function DisplayConsoleExec

	Interface
	Function DisplayConsoleExec(
Byval Command as String,

Reply as string)

as Boolean

	Returns
	Boolean

	Fires
	OnError

	Preconditions
	

	Side effects
	Manipulates DisplayConsole

	Remarks
	MAG

FIT

MAGEX

GRID

GRIDSUBPIX

MAG( integer)

FIT()
MAGEX( float)

GRID( integer)

GRIDSUBPIX(integer)


Sub DrawResults

Draw or redraw the results display after a Run().  A pan or zoom operation will cause the drawing information to be lost.

	Interface
	Sub DrawResults()

	Returns
	

	Fires
	

	Preconditions
	Run() has been performed at some stage

	Side effects
	


Sub GetRoi

	Interface
	Sub GetRoi(x as Long,y as Long,w as Long,,h as Long)

	Returns
	Current Roi set with SetRoi

	Fires
	

	Preconditions
	

	Side effects
	


Function GetRoiSelect As Boolean

	Interface
	Function GetRoiSelect(x as Long,y as Long,w as Long,,h as Long) as Boolean

	Returns
	Current user selectable Roi and TRUE is this Roi is valid

	Fires
	

	Preconditions
	

	Side effects
	

	Notes
	The user may change the Roi in the DisplayConsole.  In order to synchronize this Roi with the Roi used for processing, you should call GetRoiSelect.


Function HasImage

Query if the control contains a valid image to process.

	Interface
	Function HasImage() as Boolean

	Returns
	Boolean

	Fires
	

	Preconditions
	An image is loaded.

	Side effects
	


Function IsTrained

Query if the current model is trained.

	Interface
	Function IsTrained() as Boolean

	Returns
	Boolean

	Fires
	

	Preconditions
	

	Side effects
	


Function Load

Load a model from disk file.  Path and Name properties must be correctly setup prior to this call.

	Interface
	Function Load() as Boolean

	Returns
	Boolean

	Fires
	OnError, OnConfigTrainChanged,OnConfigChanged

	Preconditions
	ModelPath and ModelName must be set through properties or xml interface

	Side effects
	Loads a valid model (.PTP).  Train parameters are overwritten

	Notes
	A volatile .PTP extension is added to Name property during Save/Load if no extension is specified

Assigning  a streamed SPBXML model to the ConfigModelXml property may be preferable.


Function LoadCdbImage

Provide the control with a Grayscale image for processing.  

	Interface
	Function LoadCdbImage(

Byval Path as String,

Byval Name as String,

Byval Index as Long)

as Boolean



	Returns
	Boolean

	Fires
	OnError

	Preconditions
	CDB file must exist.  Path must exist.

	Side effects
	Overwrites the current image.


Function LoadThisImage

Provide the control with a Grayscale image for processing.  Width and height of image must be provided as well as a pointer to an Image Buffer.

	Interface
	Function LoadThisImage(

Byval ImageWidth as Long,

Byval ImageHeight as Long,

Byval ImagePtr as Long)

as Boolean

	Returns
	Boolean

	Fires
	OnError

	Preconditions
	ImageBuffer is valid.  Hwight and Width is correct

	Side effects
	Overwrites the current image.

The Image Buffer will be copied by the control so the container can safely free the image after this call.


Function NFound

Return the number of found instances of the model in the current image.

	Interface
	Function NFound() as Long

	Returns
	Long

	Fires
	

	Preconditions
	Results exist (A Run()) is performed

	Side effects
	


Function Results

Binary interface to PatMax results.  Valid after a Run().

Use Nfound() to obtain the number of results found, and iterate from 0 to NFound()-1

	Interface
	Function Results(
Byval index as Long,

accepted as Boolean,

x as Double,

y as Double,

angle as Double,

xscale as Double,

yscale as Double,

score as Double,

contrast as Double,

fiterror as Double,

coverage as Double, 

clutter as Double)
as Boolean



	Returns
	Boolean 

Accepted = True if the instance found is accepted

x and y location of the model
angle of model if DOF is enabled
xcsale,yscale of model if DOF is enabled
score between 0.0-1.0
contrast
fiterror
coverage
clutter

	Fires
	OnError

	Preconditions
	Results exists
index is a valid index

	Side effects
	


Function ResultsXml

Returns a SpbXml string, where :


Count is number of Items found
Items is a Section of Results
Each Item is named 000-999.

	Interface
	Function ResultsXml() as String

	Returns
	SpbXml string

	Fires
	

	Preconditions
	Results are available

	Side effects
	


Function Run

Run the PatMax/Patquick algorithm on an image already loaded.

	Interface
	Function Run() as Long

	Returns
	Long, = 0 = SUCCESS, <> 0 = FAILURE

	Fires
	OnError:

· kNoImage

· kInvalidRoi

· kImageNotTrained

· kRunToolException

	Preconditions
	A valid IMAGE is loaded
A valid ROI is set

	Side effects
	Overwrites current results


Function RunThisImage

Run the Patquick/Patquick algorithm on an image provided.

	Interface
	Function RunThisImage(
Byval ImageWidth as Long,

Byval ImageHeight as Long,

Byval ImagePtr as Long)

as Long

	Returns
	Long, = 0 = SUCCESS, <> 0 = FAILURE

	Fires
	OnError:

· kNoImage

· kInvalidRoi

· kImageNotTrained

· kRunToolException
· kRunThisImageException

	Preconditions
	IMAGE is valid

A vaild ROI is set

	Side effects
	Overwrites current results
Overwrites current image


The Image Buffer will be copied by the control so the container can safely free the image after this call


Function RunThisImageRoi

Run the Patquick/Patquick algorithm on an image provided.

	Interface
	Function RunThisImageRoi(

Byval ImageWidth as Long,

Byval ImageHeight as Long,

Byval ImagePtr as Long,

Byval RoiX as Long,

Byval RoiY as Long,

Byval RoiW as Long,

Byval RoiH as Long)

as Long 



	Returns
	Long, = 0 = SUCCESS, <> 0 = FAILURE

	Fires
	OnError:

· kNoImage

· kInvalidRoi

· kImageNotTrained

· kRunToolException
· kRunThisImageWithRoiException

	Preconditions
	IMAGE is valid

 ROI is valid

	Side effects
	Overwrites current results
Overwrites current image


The Image Buffer will be copied by the control so the container can safely free the image after this call

Does not overwrite current ROI


Function Save

Save a model to disk file.

	Interface
	Function Save() as Boolean

	Returns
	Boolean

	Fires
	OnError

	Preconditions
	ModelPath and Model name are set

	Side effects
	

	Notes
	A volatile .PTP extension is added to Name property during Save/Load if no extension is specified.

Assigning  a streamed SPBXML model to the ConfigModelXml property may be preferable.


Sub SetRoi

	Interface
	Sub GetRoi(Byval x as Long,Byval y as Long,
Byval w as Long,
Byval h as Long)

	Returns
	

	Fires
	OnError:

· kInvalidRoi
· kRoiException

OnConfigMainChanged
OnConfigChanged

	Preconditions
	

	Side effects
	· Updates the global Roi (processing) if the Roi parameters are not equal to the global Roi (saves OnChanged event).

· The image (if loaded) is bound to a window size equal to the Roi (this the physical roi for CVL)

· If the user selectable Roi (DisplayConsole) is created, this roi is made equal to the global Roi.

· The user selectable Roi is made visible


Function Time

Get the performance in [seconds] from the last Patmax/PatQuick operation

	Interface
	Function Time() as Double

	Returns
	Double

	Fires
	

	Preconditions
	

	Side effects
	

	Notes
	Returns 0.0 if no processing has taken place


Function Train

Train a model.

	Interface
	Function Train() as Boolean

	Returns
	Boolean

	Fires
	OnError:

· kInvalidRoi

· kNoImage

· kMaskInvalid

· kTrainToolException

OnConfigTrainChanged, OnConfigChanged

	Preconditions
	A valid image is loaded
A valid TrainRoi is set
[A valid MaskImage is set]

	Side effects
	Origin is computed to center of smallest enclosing rectangle

	Notes
	Origin may be set explicitly


Function TrainEnableOrigoSelect

Toggle visibility of user origin

	Interface
	Function TrainEnableOrigoSelect(

Byval Value as Boolean)

as Boolean

	Returns
	Boolean

	Fires
	

	Preconditions
	

	Side effects
	


Function TrainEnableRoiSelect

Toggle visibility of ROI for selection of what part of the image to train.

	Interface
	Function TrainEnableRoiSelect(

Byval Value as Boolean)

as Boolean

	Returns
	Boolean

	Fires
	

	Preconditions
	

	Side effects
	


Sub TrainGetOrigoSelect

Record the current Origin parameters set for the OrigoSelect.

	Interface
	Sub TrainGetOrigoSelect(

x as Long,

y as Long)

	Returns
	Origin in x and y

	Fires
	

	Preconditions
	

	Side effects
	

	Notes
	Remember that  if the OrigoSelect is visible, the user may manipulate it without you knowing it.


Sub TrainGetRoi

Get the Roi specified for training.  This is not necessarily what the user has specified interactively.  It is an echo of what has been fed into the control trough methods or property access.

	Interface
	Sub TrainGetRoi(

x as Long,

y as Long,

w as Long,

h as Long)



	Returns
	Roi set by TrainSetRoi

	Fires
	

	Preconditions
	

	Side effects
	


Sub TrainGetRoiSelect

Record the current Roi parameters set for the RoiSelect.

	Interface
	Sub TrainGetRoiSelect(

x as Long,

y as Long,

w as Long,

h as Long)

	Returns
	Visible Roi

	Fires
	

	Preconditions
	

	Side effects
	

	Notes
	Remember that if the RoiSelect is visible, the user may manipulate it without you knowing it.


Function TrainHasImageMask

Return if the control is loaded with an image mask or not.

	Interface
	Function TrainHasImageMask() as Boolean

	Returns
	Boolean

	Fires
	

	Preconditions
	

	Side effects
	


Function TrainLoadCdbImageMask

Load an image mask into the control from a CDB file. An image mask is constructed with the Cognex ImgEdit editor or by you.

· If the Mask is constructed with Cognex ImgEdit, don’t care pixels are expected to be 0xAA.  The MaskImage is converted to 0x00 for don’t care and 0xFF for care.

· If you provide the MaskImage, maske sure that care pixels are 0xFF and don’t care pixels 0x00

Make sure that the ImageMask and the Image to train is of equal size.

	Interface
	Function TrainLoadCdbImageMask(

Byval Path as String,

Byval Name as String,

Byval Index as Long)

as Boolean



	Returns
	Boolean

	Fires
	OnError

	Preconditions
	TrainUseImageMask = TRUE must be set prior to Training if you want to use the imagemask

	Side effects
	


Function TrainLoadThisImageMask

Load an image mask into the control from a CDB file. An image mask is constructed with the Cognex ImgEdit editor or by you.

· If the Mask is constructed with Cognex ImgEdit, don’t care pixels are expected to be 0xAA.  The MaskImage is converted to 0x00 for don’t care and 0xFF for care.

· If you provide the MaskImage, maske sure that care pixels are 0xFF and don’t care pixels 0x00

Make sure that the ImageMask and the Image to train is of equal size.

	Interface
	Function TrainLoadThisImageMask(

Byval ImageWidth as Long,

Byval ImageHeight as Long,

Byval ImagePtr as Long)

as Boolean

	Returns
	Boolean

	Fires
	

	Preconditions
	TrainUseImageMask = TRUE must be set prior to Training if you want to use the imagemask

	Side effects
	The Image if copied by the control, so can safely free the imega after calling this function.


Sub TrainSetOrigo

Set the coordinates for the model’s origin.  Perform this action after a successful Train().  The default origin is in the center of the Roi specified for the model.

	Interface
	Sub TrainSetOrigo(Byval x as Long,Byval y as Long)

	Returns
	

	Fires
	

	Preconditions
	Train is performed prior to this call

	Side effects
	Any subsequent Training will overwrite x and y specified by this call


Sub TrainSetRoi

Set the Roi to use during Training.

	Interface
	Sub TrainSetRoi(

Byval x as Long,

Byval y as Long,

Byval w as Long,

Byval h as Long)

	Returns
	

	Fires
	OnError

	Preconditions
	

	Side effects
	Modifies the Roi to use during Training


Function TrainThisImage

Train a model using an image provided.

	Interface
	Function TrainThisImage(

Byval ImageWidth as Long,

Byval ImageHeight as Long,

Byval ImagePtr as Long) as Long

	Returns
	Long, 0 = SUCCESS, !=0 FAILURE

	Fires
	OnError:

· kInvalidRoi

· kNoImage

· kMaskInvalid

· kTrainToolException

· kTrainThisImageException

OnConfigTrainChanged, OnConfigChanged

	Preconditions
	Valid Roi set

	Side effects
	The Image Buffer will be copied by the control so the container can safely free the image after this call.

	Notes
	


Function TrainThisImageWidthRoi

Train a model using an image and roi provided.

	Interface
	Function TrainThisImageWidthRoi(

Byval ImageWidth as Long,

Byval ImageHeight as Long,

Byval ImagePtr as Long,

Byval RoiX as Long,

Byval RoiY as Long,

Byval RoiW as Long,

Byval RoiH as Long)

as Long

	Returns
	Long, 0 = SUCCESS, !=0 FAILURE

	Fires
	OnError:

· kInvalidRoi

· kNoImage

· kMaskInvalid

· kTrainToolException

· kTrainThisImageWithRoiException

OnConfigTrainChanged, OnConfigChanged

	Preconditions
	Image is valid

	Side effects
	The Image Buffer will be copied by the control so the container can safely free the image after this call.

The Roi information will not be recorded for future use.


Function Untrain

Untrain the current model.

	Interface
	Function Untrain() as Boolean

	Returns
	Boolean

	Fires
	OnConfigTrainChanged, OnConfigChanged

	Preconditions
	

	Side effects
	Leavs the current model after this call


Events

OnConfigChanged

The configuration is changed.

	Interface
	OnConfigChanged()

	Fired when
	Any property in the configuration has changed.

This may happen as a result of applied methods or as a result of property assignments.

	How to handle
	Read the ConfigXml string and apply any processing, or

Read relevant Binary properties and apply processing.

This is the only action you MUST do.  If you have (voluntarily) read any other ConfigNNNXml properties, they should be read too.


Event OnConfigMainChanged

The “Main” section of the configuration is changed. (Main parameters)

	Interface
	OnConfigMainChanged()

	Fired when
	Any property in the main section of the configuration has changed.

This may happen as a result of applied methods or as a result of property assignments.

	How to handle
	Read the ConfigMainXml string and apply processing.


Event OnConfigRtChanged

The “Rt” section of the configuration is changed. (RunTime parameters)

	Interface
	OnConfigRtChanged()

	Fired when
	Any property in the RT section of the configuration has changed.

This may happen as a result of applied methods or as a result of property assignments.

	How to handle
	Read the ConfigRtXml string and apply processing.


Event OnConfigTrainChanged

The “Train” section of the configuration is changed. Training parameters.

	Interface
	OnConfigTrainChanged()

	Fired when
	Any property in the RT section of the configuration has changed.

This may happen as a result of applied methods or as a result of property assignments.

	How to handle
	Read the ConfigTrainXml string and apply processing.


Event OnConfigDrawChanged

The “Draw” section of the configuration is changed.  Drawing parameters.

	Interface
	OnConfigDrawChanged()

	Fired when
	Any property in the RT section of the configuration has changed.

This may happen as a result of applied methods or as a result of property assignments.

	How to handle
	Read the ConfigDrawXml string and apply processing.



Event OnConfigVizChanged

The “Viz” section of the configuration is changed. Visualization parameters.

	Interface
	OnConfigVizChanged()

	Fired when
	Any property in the RT section of the configuration has changed.

This may happen as a result of applied methods or as a result of property assignments.

	How to handle
	Read the ConfigVizXml string and apply processing.


Event OnError

An error has occurred.

	Interface
	OnError(Byval Id as Long,Byval Severity as Long,Byval Text as String)

	Fired when
	When an error has occurred.

	How to handle
	Route the error to the operator’s attention through the EventLogX™ or other notification software.

PS. Severity conforms to EventLogX™ Level, so you can route these messages directly to the EventLogX™


Error Codes

	kBaseWarning
	0xA00

	kBaseCritical
	0xB00

	kBaseInformation
	0x00

	
	

	KSuccess
	0

	
	

	kNotImplemented
	(kBaseWarning +  0x1)

	kImageNotTrained
	(kBaseWarning +  0x2)

	kSetRoiException
	(kBaseWarning  + 0x3) 

	kObsolete
	(kBaseWarning  + 0x4) 

	kNotTrainedWithPatmax
	(kBaseWarning  + 0x5) 

	
	

	kInvalidRoi
	(kBaseCritical + 0x1)

	kModelSaveException
	(kBaseCritical + 0x2)

	kModelLoadException
	(kBaseCritical + 0x3) 

	kCdbFileImageCountException
	(kBaseCritical + 0x4) 

	kNoImage
	(kBaseCritical + 0x5) 

	kNotTrained
	(kBaseCritical + 0x6) 

	kImageMaskInvalid
	(kBaseCritical + 0x7)

	kLoadCdbImageException
	(kBaseCritical + 0x8)

	kLoadThisImageException
	(kBaseCritical + 0x9)

	kRunToolException
	(kBaseCritical + 0xa)

	kTrainFailureException
	(kBaseCritical + 0xb)

	kTrainToolException
	(kBaseCritical + 0xc)

	kTrainThisImageException
	(kBaseCritical + 0xd)

	kTrainThisImageWithRoiException
	(kBaseCritical + 0xe)

	kTrainLoadCdbImageMaskException
	(kBaseCritical + 0xf)

	kTrainLoadThisImageMaskException
	(kBaseCritical + 0x10)

	kRunThisImageException
	(kBaseCritical + 0x11)

	kRunThisImageWithRoiException
	(kBaseCritical + 0x12) 

	kModelLoad
	(kBaseCritical + 0x13) 

	kTrainFailure
	(kBaseCritical + 0x14) 

	kModelLoadArchException
	(kBaseCritical + 0x15) 

	kModelSaveArchException          
	(kBaseCritical + 0x16)


These error codes are reported by functions returning a Long and in the OnError Event.

PMServer: Introduction

PURPOSE

PMServer is intended for use with Scorpion™, but may also used as a standalone model training or Patmax™ exploration utility.

PMServer = PatMax™ Server is a standalone program offering:

· A off-line PatMax™ model training and exploration environment. 

· No Camera interface

· Image source is BMP or CDB file only.

· PatMax inspection services over IP.  

· Model persistence through SPBXML config files

PMServer uses the following components:

· CvlPMToolX.Ocx 1.00.8.1
· EventLogX.Ocx 2.5.1.2
· TdvSpbLib.Dll 1.00.2.7
· SpbEdit.Ocx 1.00.2.8
· IMTdvCmdProtocolX 2.0.2.14
WHO WANTS TO USE PMSERVER?

· Scorpion Vision Engineers

· CvlPMToolX Application Programmers

Scorpion Vision Engineers

Scorpion Vision Engineers may use PMServer to include PatMax™ and PatQuick™ support for Scorpion powered vision systems.

CvlPMToolX Application Programmers

CvlPMToolX application programmers may use PMServer to

· Build a PatMax™ / PatQuick™ model for usage with CvlPMToolX

· Test a PatMax™ / PatQuick™ model

· Create a SPBXML configuration for run-time usage with the CvlPMToolX ActiveX

INSTALLING PMSERVER

· Run PMServer_Setup.Exe

Or

· Copy the PMSERVER.EXE + support DLLs and OCXs to a directory of choice, the register all support DLLs and OCXs

WORKING WITH PMSERVER
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PMServer has a tabbed dialog interface with 5 tabs.  The various tabs are:

· PatMax

· TdvCmd

· IMTdvCmd

· Events

· About

The application window scales very well which is an advantage when working with images.  The default startup screen is shown above.

One important thing to remember is that the program allows you to work with both CDB images and BMP images, at the same time.  

Working with PatMax™

Starting from scratch, we have to complete the following steps:

· Acquire a model image

· Optionally acquire a mask image
· Configure training parameters

· Train the PatMax™ model from the model image, optionally using a mask image

· Acquire a number of run-time images

· Configure run-time parameters

· Run PatMax™ using the run-time images and optionally tune run-time parameters

· Save the configuration (model, training parameters and run-time parameters)

Acquiring images

Images are acquired from disk files.  Images may be stored as BMP files or CDB files.  A CDB file is a COGNEX file format, capable of storing a large number of images.  You create and manage a CDB file using IDBEDIT.EXE from COGNEX.
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Use the Image menu to acquire an image.  We use a BMP image as input.
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The acquired image appears in the PatMax™ image window.  We have already prepared a mask image as well, for usage with the model image.

The purpose of a mask image is to “mask out” irrelevant parts of a model image.  Only relevant parts will then contribute to the trained model.  

When you have loaded more than one BMP image, or loaded a CDB image, the image navigation buttons will become available in the toolbar and within the image menu.

Use these navigation buttons to select the image you want to work with.  What you see is what you get.
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Having loaded the mask image as well we are ready for a training session.

Training a model

With the model image visible, use the Train.Roi menu item to make a red selection rectangle visible in the image.  This selection rectangle can be moved and stretched to enclose the models area of interest.

· Select a model area with good contrast features, and low contrast noise.

· Optionally use a mask image to mask out high contrast noise

· PatMax™ is quite good at auto-selecting the features that comprise a good model.
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Now, a ROI is dragged and stretched so it complete surrounds the “object” in the image.
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Using the Train.Train menu item or the Train button we perform a model training operation (without any particular parameterization).
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By using Train.ShowFeatures we display the features that has been automatically trained for us.

· Coarse features are shown in yellow color (PatQuick™ model)

· Fine features are shown in green color (PatMax™ model)

Because we do not want the interior text and the frame of the object to be a part of our model, we should bring the image mask into play.

Recall that we have already loaded the image mask?  (Use BMP navigation buttons to make it visible)

Now we will untrain the current model, navigate to an image mask, set an image mask, use the image mask, navigate to the model image and train using the model image.
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Ok. Do you spot the difference?  The mask image has masked out all features inside the oval area.  Text and rectangle no longer contributes to the model.
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Finally we want to set an origin in our model.  This is accomplished by using the menu items Train.Origo.Show and Train.Origo.Set. The origin is displayed as a moveble point marker, and can be dragged anywhere inside or outside the model area.  

The set command fixtures its position.

We are still left with various configuration tasks, but being excited as we are, we want to test our model immediately.

To do so, we can resort to our model image and see if we can find the model, but that would be a boring low-risk procedure.  Instead  we browse for a fully configured CDB file, and use CDB navigation to prompt us with new run-time images.

Having done this, also check this:

· Turn of the Train.Roi menu item. 

· Turn off the Train.ShowFeatures menu item.

Alright, lets run the model on a run-time image:
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Note the following:

· The model is enclosed in a green box

· The model origin is drawn with green cross

· The model origin is annotated with a green label

· Match model features are shown in green color

· Missing model features are shown in red color

· Extra model features are shown in yellow color

Parameterization 

Use The Tools.ConfigAndResults menu item to see the SPBXML view of the configuration.
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Use the SPBEdit control to specify new values and then use the apply button.

Train parameters

	CanTrain
	True if all preconditions are met

	Elasticity
	Adjust tolerance for individual contour points

	IgnorePolarity
	Polarity of features is discarded

	IsTrained
	True if model is trained

	PatmaxAlgorithm
	Set to True if you want PatMax, otherwise PatQuick

	PatmaxAlgorithm(Trained)
	True if trained as Patmax, false if Patquick

	SaveImage
	Train image is saved together with model

	UseImageMask
	True if image mask should be applied

	GrainLimits
	

	.AutoSelect
	The tool finds suitable values (recommended)

	.Coarse
	User specified if Autoselect is false

	.Fine
	User specified if Autoselect is false

	Origin
	Origin of model

	Roi
	Region of interest for model


Run-time parameters

	Dof
	Degrees Of Freedom:

Applies to Angle, Uniform scale, or NonUniform scale (Xscale and Yscale set individually).

Must be enabled to apply.  Min, Max and Nominal values must be specified.

By enabling DOFs execution time will increase.  DOFs must be enabled to cope with rotation or model scaling.

	.Angle
	Handle rotation

	.Uscale
	Handle uniform scale

	.Xscale
	Handle Xscale

	.Yscale
	Handle Yscale

	Find
	

	.AcceptThreshold
	The model is scored with a value ranging from 0 to 1.0.  1.0 is perfect score.  A score below this threshold will cause the result to be rejected if not very close to the score.

The results will appear in a list sorted on this value, with best scores first.

	.ContrastThreshold
	Minimum contrast for detecting features.

	.N2Find
	Number of occurrences of the model in the run-time image to expect.  

	.PatmaxAlgorithm
	Patmax if true, and the model is trained with Patmax.  Else Patquick.

	.SaveMatchInfo
	Set to True if you want to display the detected features on the model(s) in the run-time image.

	.ScoreUsingClutter
	Clutter (something is disturbing the model found in the image, typically an object partly covering the model).  If True, the score will drop if clutter is present in the image.

	.TimeOutSecs
	If a complex model is trained and DOFs are enabled, the TimeOutSecs must be increased accordingly.  Otherwise the tool will report that the model was not found.


Running PatMax™

Running PatMax™  is a matter of

· Training a suitable model

· Setting Training parameters

· Setting run-time parameters

In order to monitor run-time results you can either bring up the results list panel:
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or browsing the SPBEdit:
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In order to explore the parameter settings, lets try a difficult image (above):

· Multiple occurrences of the model

· Occlusion

· Rotation

· Scale changes

If we want to detect 3 occurrences we will have to:

· Enable rotation

· Enable either uniform or non-uniform scale

· Set N2Find=3

You will after some testing probably find out that this test image was too difficult.  So, in order to illustrate, lets

· Untrain

· Train using the text and rectangles instead
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You should have a model looking more or less like the one above.

After some trial and error you may end up with something like this:
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· 2 occurrences found

In order to achieve this you must:

· Enable DOF rotation

· Enable X and Y Scale

If we try to get the smallest model in the image (by setting Dof.Xscale.Min < 0.5), we will run trouble because confusion will arise.
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As you can see from the results, the smaller one is picked up, but reoccurrences are also found in the larger one.

Saving and loading

When training and testing is completed, we may save our configuration for later usage.  Use  the SaveConfig command button or the File.SaveConfig menu item.
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The configuration may now be restored with File.LoadConfig or LoadConfig.  Do not confuse File.LoadModel and File.SaveModel with the configuration.  The latter two operations will save or load a binary Patmax model, which can be loaded with other Patmax powered applications.

Events
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Use the Events page to inspect results after training or in operation.  Pay attention to:

· Warnings.  PatMax™ reports warnings during training and run-time.  Such warnings may be important.  In the example above the results are falagged as less accurate due to a blurry image.

· Errors.  If there are errors, something bad has happened.  It is not likely that you will have any results at all if there are errors.

A typical error is that PatMax™ reports an Exception, for instance a bad window.  This is because you have placed the ROI (RegionOfInterest) outside the physical image.

INTERFACING PMSERVER TO SCORPION

REQUIREMENTS

PMSERVER may be interfaced to a client application under the following requirements:

(we assume that the client is Scorpion)

· PMSERVER must run on the same machine as the client , OR

· PMSERVER and the client are  sharing a network drive

· TCP/IP must be installed on the machine(s)

· Messages are sent back and forth using TdvCmdProtocol
 over InternetMessenger
, or rather a combination of both known as IMTdvCmdProtocol
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The block schema above illustrates the concept: Scorpion (the client) writes a BMP image to a disk file visible to PMSERVER.  A message is then sent using IMTdvCmdProtocol, instructing PMSERVER to read the BMP file and inspect the image.


TOOLS OF THE TRADE

· PMSERVER

· SCORPION, or

· A user application using the IMTdvCmdProtocol

CONFIGURING PMSERVER FOR TDVPROTOCOL OPERATION
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Activate the TdvCmd tab in PMSERVER.  You see a user interface with the following functionality:

· Add.

· Save.

· Test.

· Delete.

· Command.

· Command response.

TdvCmdProtocol

PMSERVER will accept TdvCmdProtocol messages conveyed over InternetMessenger.  A TdvCmdProtocol is based on the following definitions:

· ASCII TEXT

· Each message is prefixed with the <STX> control character

· Each message is postfixed with the <ETX> control character

· Each message consists of a list of ; separated items

· Each item may be a command or a A=B assignment statement
· Each command in the message will optionally trigger a response.

Examples:
	1
	<STX>Show;Value=Hide<ETX>

	2
	<STX>Show;Value=Show<ETX>

	3
	<STX>Show;Value=Hide;Show;Value=Show<ETX>


Three different messages are shown above.  Message 3 is a combination of 1 and 2.

PMSERVER supports static commands and user defined commands.  PMSERVER also supports predefined input parameters and predefined output parameters.  Predefined command-responses are also implemented.

A static command is always available.  You may send it to PMSERVER at all times, and if the command is accepted, it will be executed and the corresponding predefined command-response will be returned.

A user defined command is only available if added by the user.  It may reference predefined input parameters.  A command-response may be associated with the command, and a set of predefined output parameters may be returned.

As a user, you would normally implement a user defined command for this purpose:

To trigger an inspection of an image on disk file, returning a known set of inspection results tied to variable names of your own choice.

Example:
Command part:

FooInspect;

Response part:
FooInspectResponse;

nf=nfound;

angle=angle[0];

x=x[0];

y=y[0];

Usage:

Send:

<STX>FooInspect;filename=c:\images\myimage.bmp<ETX>

Receive:

<STX>FooInspectResponse;nf=1;angle=d.ddd;x=d.ddd;y=d.ddd;<ETX>

Add, Save, Test and Delete
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Use the Add button to add a user defined command.
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Type in any name you like, but avoid the static names.  We add a command called FooInspect.  Then, we jump to the command response edit field and type in this text:

[image: image31.png]PMServer [1. ] nTools*
Ble Image Iran Run Took

Pttt Tévcnd | revcind | Events | About |

AX\ Vi

L R |
4dd | save | Test [Delete
~Command

I Ignore unknown Commands.

[Footnspect

[-Command respanse
FoolnspectResponse;

rf=nfound;
angke=angle[0];





Use Save to make this command (and response) persistent.  The Test is really good for nothing, stay away from it for now.  Instead, bring up IMTdvProtocol2 Test Application, and use this as your test application.  If you end up with a funky command, you may use the Delete button to get rid of it altogether.
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IMTdvCmdProtocol2 Test Application is used here to test our user defined message.

Static commands:

These commands will always work.

	Command
	Getversion

	Response
	getversionresponse;n.nunbn

The u and b are static text denoting update and build


	Command
	Show;Value=Hide
Show;Value=Show

	Response
	Showresponse;value=hidden

Showresponse;value=visible


User defined commands:

These commands you must define yourself.  The commands

· You define SomeName
· You define SomeNameResponse
· iparam  (input parameter) is a predefined name (see the following documentation) ivalue is a user supplied value

· You define oparam (output param), but ovalue is a predefined value (see the following documentation)

Syntax:

	Command
	SomeName ;{iparam=ovalue1};{iparam2=ovalue2};…{iparamN=ovalueN}

	Response
	SomeResponse;{oparam1=ovalue1};{oparam2=ovalue2};..{oparamN=ovalueN}


{} is used for indication of optional data.

Predefined input parameters:

Filename

	Iparam
	Filename

	Ivalue
	Full path to a BMP file

	Example
	filename=c:\temp\grab.bmp


configxml

	Iparam
	Configxml

	Ivalue
	Spbxml string compatible with PMSERVER (you generate it with SaveConfig)

	Example
	configxml=xxx
xxx=is a valid spbxml string


Predefined output parameters:

configxml

	oparam
	Configxml

	ovalue
	Spbxml string compatible with PMSERVER 
(you generate it with SaveConfig)

	example
	configxml=xxx
xxx=is a valid spbxml string


resultsxml

	oparam
	resultsxml

	ovalue
	Spbxml string compatible with PMSERVER (you generate it with SaveConfig)

	example
	resultsxml=xxx
xxx=is a valid spbxml string


nfound

	oparam
	any name

	ovalue
	nfound

	example
	nf=nfound

	description
	number of found occurrences of the model in the run-time image


accepted[n]

	oparam
	any name

	ovalue
	accepted[n]

	example
	accepted0 = accepted[0]

or

accepted[1]=accepted[1]

or

foo(0) = accepted[2]

	description
	array of accepted occurrences of the model in the run-time image


x[n]

	oparam
	any name

	ovalue
	x[n]

	example
	Row0 = x[0]

	description
	array of x coordinates of the occurrences of the model in the run-time image

note that for usage in Scorpion™ you should use this value as a row variable (x and y are swapped)


y[n]

	oparam
	any name

	ovalue
	y[n]

	example
	Col0=y[0]

	description
	array of y coordinates of occurrences of the model in the run-time image

note that for usage in Scorpion™ you should use this value as a column variable (x and y are swapped)


angle[n]

	oparam
	any name

	ovalue
	angle[n]

	example
	theta2=angle[2]

	description
	array of angles of the occurrences of the model in the run-time image.  always 0.0 if DOF not enabled

angles are reported in degrees [0..360>


xscale[n]

	oparam
	any name

	ovalue
	xscale[n]

	example
	xs0=xscale[0]

	description
	array of xscales of the occurrences of the model in the run-time image.  always 1.0 if DOF not enabled


yscale[n]

	oparam
	any name

	ovalue
	yscale[n]

	example
	ys[0]=yscale[0]

	description
	array of yscales of the occurrences of the model in the run-time image.  always 1.0 if DOF not enabled


score[n]

	oparam
	any name

	ovalue
	score[n]

	example
	v[1]=score[1]

	description
	array of scores of the occurrences of the model in the run-time image. 

A score is reported in the range [0..1.0], where 1.0 is the best score


contrast[n]

	oparam
	any name

	ovalue
	contrast[n]

	example
	contrast=contrast[0]

	description
	array of contrasts of the occurrences of the model in the run-time image.


fiterror[n]

	oparam
	any name

	ovalue
	fiterror[n]

	example
	fe0=fiterror[0]

	description
	array of fiterrors of the occurrences of the model in the run-time image.


coverage[n]

	oparam
	any name

	ovalue
	coverage[n]

	example
	cov[0]=coverage[0]

	description
	array of coverages of the occurrences of the model in the run-time image.


clutter[n]

	oparam
	any name

	ovalue
	clutter[n]

	example
	cl[0]=clutter[0]

	description
	array of clutter of the occurrences of the model in the run-time image.


CONFIGURING PMSERVER FOR USE WITH SCORPION

PMSERVER may be interfaced to SCORPION using the IMTdvCmdProtocol and a shared disk drive as outlined previously.

But, to get data into the SCORPION application you must apply special techniques:

· Trap the Grab event and add a SaveImage command with Filename=c:\temp\image.bmp as a parameter.  

· Trap the Inspection event and add IMCmd with parameters FooInspect;filename=c:\temp\image.bmp

· In the tool list, add a  ExternalScalar and a ExternalPoint tool

· In PMSERVER create a command and a command-response which when triggered returns a Scorpion command sequence.  This Scorpion command sequence should be SetValue statements where you feed the values into the ExternalScalar tools.

· Complete the command-response with Inspect;
Note that PMSERVER x is Scorpion y, and PMSERVER y is Scorpion x.

Step1:Trap eventhandler and attach sequences
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Attach a SaveImage command to the Grab Event
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Attach a IMCmd command to the Inspect Event.
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Step2: Add ExternalScalar tools in the ToolList
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Two external tools are added.
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 Step3: Configure Command-response in PMSERVER
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The Command-Response.

[image: image56.png]


With this setup you will be able to use the SnapShot and Inspect buttons. In order to do camera-triggered inspections, you have to trap a CameraTrigger Event and add the GrabExecute and InspectExecute commands to it.

PATMAX TIPS

Success with PatMax is all about doing the training right.

1. Get a good image.  You can’t do well if your model is poor.  Seek a high contrast image where repeatable features clearly stand out.  If you train on blurry, low contrast images, you are in trouble.

2. Use a mask image rather than fixing up the image with a paint program.

3. Remember to pair the mask image with the training image

4. Only open DOF’s if you really need it.  Being to round-handed with uniform scale can hurt you.  Strive for a NO DOFs ENABLED setup.

5. Try GrainLimits and Elasticity parameters before you try to fix something with a generous DOF setting

6. Combining several DOFs hurts the execution speed

7. If your model seems to find nothing, try increasing the TimeOutSecs parameter

8. Remember that angles are returned in degrees, y coordinates are rows and x coordinates are columns.

9. If you suffer from a low score, try turning off the ScoreUsingClutter parameter

10. If multiple occurrences are reported for your model when there is only one candidate, look at DOF angle or Overlap settings

11. Be sure to train with Patmax in order to do run-time with Patmax

12. Always select a point in the model or the model center as the origin.  If 0,0 is origin, the result will have a translation component when there is rotation.

13. Disable Rt.Find.SaveImage and Draw.MatchInfo to get maximum speed

14. Check the Events page for warnings and errors.  If any, correct the problem to get better performance.

15. Check that the ROI is not outside the image.  This will raise an exception and you will not get results even if you have done everything right during training.

WORKING WITH MASK IMAGES
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Do you have the MaskEditor installed?  The icon for the program looks like the one to the left.  It is normally installed with the OMI environment, but for some reason not with CVL.  It is a plain .EXE file named imgedit.exe.
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When you load imgedit a program looking very similar to the Microsoft paint program appears.  Imgedit has some important differences:

· The normal working mode is with a pair of images: The model image and the mask image.

· The model image is an image with a satisfactory rendering of the model with respect to good contrast of important features and overall model geometry

· The mask image is a image of the same size as the model image, but containing only care pixels and don’t care pixels.  Don’t care pixels are displayed in yellow.

When do you want to work with mask images?

1. When the model contains undesired features that is not regarded as a part of the model.  Example:  You want to create a model of the perimeter of some object (the contour), but the object contains some interior high contrast features as for instance text which may vary from product to product.

2. There are high contrast random reflection points on the object surface that is definitely not part of the model.

Procedure for creating an image mask and using it for training

1. Start the image editor

2. Load a model image using the file.import bitmap menu

3. Resize the model image to the right size (the edito brings normally up a smaller working area than the actual image size)

4. Use edit.edit mask to bring up that mask overlay plane.  (the model image is now underneath the mask plane so you can see what part of the image you are masking out)

5. Select the yellow color as drawing color.  This is the don’t care pixel color, and determines what part of the model image which should be masked out.

6. Use drawing tools, rectangles, circles, points, lines to draw don’t’care pixels.

7. Select the image color (the care pixels) for erasing don’t’ care pixels that were misplaced, or use the eraser tool.

8. The quickest way to build a mask image is using the line tool and draw closed polygons which you fill with the paintbucket tool.

9. Now save both the image and the mask image with names that clearly indetifies their purpose.

10. Use PMServer and the image.bmp menu to load the model and the mask image.

11. Navigate in PMServer so that the mask is displayed, end select train.mask.set.bmp and train.mask.use
12. Navigate in PMServer so that the model is displayed and perform a normal trainig procedure.
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Select a model image
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Resize the image
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In this case it is a 640 by 480 image
[image: image46.png]<Cognex Image and Mask Editor
Edt View Options Imege Window Hel

culez E‘ a2

=18l x|

Edit

Greysoale

Pos: (477, 216) Greyscale: 30





Activate the mask overlay plane
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Select yellow drawing color for don’t care pixels (mask pixels)
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Start drawing a polygon with the line tool.
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Close the polygon
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Fill the polygon with the fill tool
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Save the model and the mask.  Remember to add a .BMP extension to the images.
SUMMARY

PMSERVER and CvlToolX gives PatMax™ power to ActiveX users or applications capable of implementing the TdvCmdProtocol.

The choice is yours.

Constructive comments and bug reports are more than welcomed.

Oslo, 07FEB2002

per brosstad

per@tordivel.no
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� The regsvr32 utility in NT or W2K will do this for you.  Hopefully there is a SETUP.EXE, which has done the job for you.


� CVL 5.5.1


� A frame grabber with X support (PatMax™) or Q support (Patquick™) or a dongle with ditto licenses.


� TdvCmdProtocol is an ASCII protocol.


� InternetMessenger is an ActiveX capable of sending and receiving ASCII text strings between two processes over IP.


� IMTdvCmdProtocol is an ActiveX using InternetMessenger for implementaion of the TdvCmdProtocol.
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