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Using an Optical Measuring System

Vision Options: Introduction 

 XE "Vision:introduction" 

 XE "Introducing PC-DMIS Vision" This manualhelp file documents how to use PC-DMIS Vision with your optical measuring system to measure features on a part. Optical probes provide a quick way to collect many measured points for a single feature. This non-contact probing method can also be used to measure certain types of  “flat” features. For example, a circuit board could have an overlay of a different color to the main circuit board. A contact probe running over the part won’t detect the feature. By using an optical probe you can easily “capture” the feature.

PC-DMIS Vision supports these hardware configurations: XE "Vision:supported hardware" 

 XE "Hardware" 

 XE "Supported hardware" 
· Dedicated optical measuring systems such as those manufactured by Optical Gaging Products

· RAM Optical Instruments and View Engineering

· Video cameras mounted on a CMM

· Multi-sensor machines (machines that have a mixture of contact, vision, and/or laser probes)

Important: The initial release of PC-DMIS Vision (Version 3.6) supports only the Onyx hardware manufactured by RAM Optical Instruments.

The main topics in this sectionchapter include:

· Getting Started \Relate "pcdmisvision.doc!1", "Getting Started" \D2HTargetDefault 
· Setting Machine Options \Relate "pcdmisvision.doc!2", "Setting Machine Options" \D2HTargetDefault 
· Calibrating the Optical Probe \Relate "pcdmisvision.doc!3", "Calibrating the Optical Probe" \D2HTargetDefault 
· Using the Probe Toolbox \Relate "pcdmisvision.doc!4", "Using the Probe Toolbox" \D2HTargetDefault  

· Using the Graphics Display Window \Relate "pcdmisvision.doc!5", "Using the Graphics Display Window" \D2HTargetDefault 
· Measuring Features \Relate "pcdmisvision.doc!6", "Measuring Features" \D2HTargetDefault 
· Using Offline and Online Modes \Relate "pcdmisvision.doc!7", "Using Offline and Online Modes" \D2HTargetDefault 
Be sure to use this manualhelp file in conjunction with the main <A Href="ms-its:pcdlrn.chm::/htm/intro.htm">PC-DMIS Help file</a>PC-DMIS reference manual if you come across something in the software that isn't covered here.
Getting Started

 XE "Vision:getting started" 

 XE "Getting Started:using PC-DMIS Vision" There are a few basic steps that you should take to verify that your system has been properly prepared before beginning the measurement process with your optical device.

 XE "Vision:setting up your optical measuring system" 

 XE "Setup:optical measuring system" 

 XE "Optical measuring system:setup" You will get best measurement results if your optical measuring system is setup in a dimly lit room that doesn't have a lot of uncovered windows or bright lights.

Step 1: Install PC-DMIS Vision

 XE "Vision:installing PC-DMIS Vision" 

 XE "Installing PC-DMIS Vision" Before working with your optical measuring system, ensure that PC-DMIS has been properly installed on your computer system and that your portlock is configured with the Vision option.

Also, a qualified technician should have already performed specific calibration tests for your optical machine. You can verify that your machine is ready by confirming the following files reside on your computer system located in the root directory where you installed PC-DMIS:

· Illumination.dat – This file stores the illumination configuration data. 

· Illumination.ilc – This file is created during the calibration process of your machine's lamps. It stores the illumination calibration data.

· Calibrat.LEC - This calibration file is created during the RAM interface installation. Its location is indicated in the RAM registry key.

· Cal*.ocf and Cal*.mcf – These optical calibration files are also part of the RAM interface installation.

CAUTION: Do not, under any circumstances, alter these files. A trained service technician must make any calibration adjustments to these areas of the system.

Next Step \Relate "pcdmisvision.doc!18", "Next Step" \D2HTargetDefault 
Step 2: Home your System

 XE "Vision:home your system" 

 XE "Home your optical system" 

 XE "Optical measuring system:homing" You need to home your system before proceeding in order to find the encoder’s zero position of the machine’s scales. Methods for homing may vary from system to system, although most Vision systems will automatically home on startup. If you need additional information on homing your specific system, consult the documentation that came with your optical machine.

Next Step \Relate "pcdmisvision.doc!19", "Next Step" \D2HTargetDefault 
Step 3: Start PC-DMIS and Modify Machine Options

 XE "Vision:modify machine options" 

 XE "Modify machine options" 

 XE "Setup:optical machine options" Once you've homed the machine, start PC-DMIS, create a new part program and access the Machine Setup Options dialog box located in the Edit menu. See "Setting Machine Options" on page 3 for information on how to do this.

Next Step \Relate "pcdmisvision.doc!20", "Next Step" \D2HTargetDefault 
Step 4: Measure Features

 XE "Vision:measure features" 

 XE "Measure features:with the optical machine" Once your machine is properly setup, you can measure features by following the information in the "Measuring Features" topic on page 43.

Setting Machine Options

<script language="VBScript">

  MenuStr = MapCtrl.GetHelpMap(8536)' ID_OPTIONS_OFFLINESETUP

  If MenuStr <> "" Then

    MyRoadMap(MenuStr)

  End If

</script>

 XE "Vision:modify machine options" 

 XE "Modify machine options" 

 XE "Setup:optical machine options" You can set your machine options by using either the Offline Setup dialog box (in offline mode) or the Machine Options dialog box (in online mode).
If you're running in offline mode, select the Edit | Preferences | Offline Setup menu option. The Offline Setup dialog box appears. This dialog box only contains the Illumination tab and it allows you to define the available lamps on your machine. See "Machine Options: Illumination tab" on page 7.

If you're running in online mode, select the Edit | Preferences | Online Setup menu option. The Machine Options dialog box appears. This dialog box lets you:

· Change the machine's speed and travel limits. See "Machine Options: Motion tab" on page 4.

· Indicate the type of lens to use. See "Machine Options: Optics tab" on page 6.

· Define the available lamps on your machine. See "Machine Options: Illumination tab" on page 7. Available in both online and offline modes.

· Indicate the frame position of your system. See Machine Options: Framegrabber tab.

· Store any communications between PC-DMIS Vision and your optical machine for debug purposes. See "Machine Options: Debug tab" on page 15.

Machine Options: Motion tab
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Machine Options dialog box—Motion tab

 XE "Vision:optical machine motion" 

 XE "Modify optical machine motion" 

 XE "Setup:optical machine motion" 

 XE "Motion:optical machine" Your service technician has already set your motion options during the installation of this system. While you generally shouldn't modify many items in this dialog box, you can safely use the Manual Motion area of the Motion tab to modify your joystick or trackball speed. 

Manual Motion area

 XE "Motion:manual" The manual control box on optical measuring systems varies based on the system you are using. 

Most optical systems provide a joystick while some systems provide both a joystick and a trackball. PC-DMIS Vision utilizes such tools to drive the optical probe toward and away from the object you want to measure. You can change the speed (mm per second) that the optical probe will travel by altering the values in the boxes provided.

Joystick

If your system supports a joystick, you should use the joystick for fast adjustment of the optical probe. Use the Joystick Speed and Joystick Z Speed boxes in this area to specify the speed used to drive the optical probe into range of the video measurement. The maximum or minimum values that should be used depend on your system. Consult your optical measuring system’s documentation for any speed restrictions.

Trackball

If your system supports a trackball for manual control, you should use the trackball for fine adjustment of the optical probe. Use the trackball once the optical probe is in position and you want to take the video measurement on the part.

· To improve the slow trackball speed response, increase the Trackball Speed Linear Factor.

· To get a higher speed response, increase the Trackball Speed Exponential Factor.

If you are using a RAM system, the default settings are 0.2 for the Trackball Speed Linear Factor and 0.003 for the Trackball Speed Exponential Factor.

Travel Limits and Vol Comp areas

 XE "Motion:travel limits" 

 XE "Motion:Vol Comp" These areas specify the travel limits and volume compensation of your machine. The service technician has already determined the best travel limits and volume compensation values for your system.

Caution: Unless directed by a trained technician, do not alter these values. 

Timer Interval box

 XE "Motion:time interval" The Timer Interval box indicates the maximum time that PC-DMIS Vision will wait before asking the stage hardware for position status and reading any messages from the hardware. There shouldn’t be a need to adjust this interval. 

Caution: Unless directed by a trained technician, do not alter this value.

Max Speed box

 XE "Motion:maximum speed" The Maximum Speed edit box indicates the speed of DCC moves. If you find that you need to modify the move speed percentages, it is better to make any changes from the Motion tab of the Parameter Settings dialog box. 

Caution: Unless directed by a trained technician, do not alter this value.

Machine Options: Optics tab
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Machine Options dialog box—Optics tab

 XE "Vision:optics" 

 XE "Modify machine optics" 

 XE "Setup:optics" 

 XE "Optics" The Optics tab lets you select the type of optical lens to use.

There are two general types of optical lens systems, zoom cell and microscope, described here:

Optics Type
Features 
Optional Lenses

Zoom cell
Magnification can be changed, often by computer control. Can by used with or without adding or replacing a lens or part.
Optional lens fits on the bottom of the zoom cell to increase or decrease magnification.

1X = No lens

2X = Double magnification

Microscope
Magnification can only be changed if you replace the current lens with one of a different focal length.
Wide variety of objective lenses such as 2X, 5X and 10X to be used with the microscope optics

Select the desired optical lens from the Optics Type list and select optional lenses as needed.

Machine Options: Illumination tab
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Machine Options—Illumination tab 

 XE "Vision:illumination" 

 XE "Modify machine illumination" 

 XE "Setup:illumination" 

 XE "Illumination" The Illumination tab allows you to change the illumination configuration used by your optical probing device. Different options become available on the tab depending on whether you're running PC-DMIS Vision in offline mode or online mode. 

In offline mode, the Illumination tab allows you to define lamp types (color, shape, number of rings, etc.) and specify the settings for each lamp. You cannot calibrate the lamps in offline mode and so PC-DMIS hides the Calibration area until you are working in online mode.

In online mode, the Illumination tab allows you to select from the available lamp configuration options supported by your Vision machine and allows you to calibrate the lamps with those settings. Since you're working online, PC-DMIS enables the Calibration area.

Important: You will need to exit and restart PC-DMIS Vision in order for PC-DMIS to update these changes in the Probe Toolbox. For information on the Probe Toolbox, see "Using the Probe Toolbox" on page 18.

For specific information on calibrating these lamp settings, see these topics:

· "Calibrating the Machine's Lamps" on page 8
· "Top Light Calibration" on page 8
· "Auxiliary Light Calibration" on page 11
· "Ring Light Calibration" on page 11
· "Vector Light Calibration" on page 11
Calibrating the Machine's Lamps

 XE "Illumination:calibrating lamps" 

 XE "Calibrating lamps" 

 XE "Lamps:calibrating" The Calibration area of the Illumination tab is only available if you are working in online mode. It allows you to calibrate the selected lamp settings.

You should calibrate your optical system's lighting at these times:

· Whenever you change or replace a lamp you should recalibrate that lamp

· Whenever you have a significant change to the lighting within the room

· Periodically throughout the life of the lamp

To perform a lamp calibration:

1. Select the settings for the lamp in its area on the dialog box.

2. Select the lamp's Active check box.

3. Select the lamp's check box from the Calibration area.

4. Click the Calibrate button. 

5. Follow any on-screen instructions. 

The calibration process begins on the first selected lamp in the Calibration area and continues down the list of selected lamps until the entire process finishes.

See these topics for calibration information on specific lamps:

· "Top Light Calibration"

· "Auxiliary Light Calibration"

· "Ring Light Calibration"

· "Vector Light Calibration"

Top Light Calibration

 XE "Calibrating lamps:Top Light" 

 XE "Top Light:calibration" PC-DMIS Vision first displays the Illumination Calibration dialog box when you click the Calibrate button with the Top Light check box selected in the Calibration area.

[image: image5.png]



Illumination Calibration dialog box

Using this dialog box, follow these steps to calibrate this lamp:

1. Place the calibration standard in the field of view so the square screen pattern is viewable in the LIVE view of PC-DMIS Vision. See "Live View" on page 39 for additional information on the Live View.

2. Focus the video camera manually to get a clear image.

3. Click the Measure button to begin the calibration process. The process takes several minutes. During this time you will see the lamps go very bright and then very dark as it begins to step through the varied intensities. PC-DMIS Vision will run several hundred magnification and lighting processes.

· PC-DMIS Vision selects different magnifications for illumination measurement as indicated by the Mag Step value. This value displays the current magnification and corresponds to the value displayed in the Magnification tab of the Probe Toolbox.

· It also sets the illumination intensity corresponding to the different commanded illumination values at the different magnifications. The Lighting Grayscale indicates the intensity of this illumination. The values range from 0 (black) to 100 (white).
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Illumination Calibration dialog box showing Mag Step and Lighting Grayscale
· Once the calibration is complete the Illumination Calibration dialog box displays a message indicating the name of the newly created illumination file. PC-DMIS Vision uses this file whenever this specific light is used in the measuring process:
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Illumination Calibration dialog box showing the name of the created illumination file
4. Click the Close button to complete this lamp's calibration and to continue with any other requested calibrations. If there are no other lamps to be calibrated, PC-DMIS Vision will close this dialog box and display the Machine Options dialog box.

Illumination Calibration Command Buttons

The Measure button restarts the calibration process for the current lamp.

The Abort button is only available during a calibration. This button stops the calibration, aborts any data collected during the process, and reinstates any pre-existing calibration files for the current lamp.

Bottom Light Calibration

 XE "Calibrating lamps:Bottom Light" 

 XE "Bottom Light:calibration" PC-DMIS Vision first displays the Illumination Calibration dialog box when you click the Calibrate button with the Bottom Light check box selected in the Calibration area.
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Illumination Calibration dialog box

For information on this dialog box, see a description in "Top Light Calibration" on page 8.

Using this dialog box, follow these steps to calibrate this lamp.

1. Remove the calibration standard and verify that the camera's field of view is empty.

2. With the stage empty, click the Measure button. PC-DMIS performs the calibration procedure. For information on the Mag Step and Lighting Grayscale and what happens after you click Measure, see the "Top Light Calibration" topic on page 8.

5. Click the Close button to complete this light’s calibration and to continue with any other requested calibrations. If there are no other lamps to be calibrated, PC-DMIS Vision will close this dialog box and display the Machine Options dialog box.

When the calibration is complete, the Illumination Calibration dialog will indicate the name of the file for the Bottom Light calibration data. 

Auxiliary Light Calibration

 XE "Calibrating lamps:Auxiliary Light" 

 XE "Auxiliary Light:calibration" PC-DMIS Vision first displays the Illumination Calibration dialog box when you click the Calibrate button with the Auxiliary Light check box selected in the Calibration area.
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Illumination Calibration dialog box

For information on this dialog box, see a description in "Top Light Calibration" on page 8.

Calibrating an auxiliary light follows the same procedure discussed in the "Top Light Calibration" on page 8. When the calibration is complete, the Illumination Calibration dialog will indicate the name of the file for the auxiliary light calibration data.

Ring Light Calibration

 XE "Calibrating lamps:Ring Light" 

 XE "Ring Light:calibration" At the time of this printing, this calibration functionality was undergoing changes. Please check the Wilcox Associates Web Site for possible updates to this documentation.

Vector Light Calibration 

 XE "Calibrating lamps:Vector Light" 

 XE "Vector Light:calibration" At the time of this printing, this calibration functionality was undergoing changes. Please check the Wilcox Associates Web Site for possible updates to this documentation.
Machine Options: Framegrabber tab
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Machine Options dialog box—Framegrabber tab 

 XE "Vision:align camera with optical lens center" 

 XE "Align camera with optical lens center" 

 XE "Shift optical center" 

 XE "Optical center:shift" 

 XE "Framegrabber" 

 XE "Setup:optical camera center" The Framegrabber tab allows you to identify the optical center of the video camera’s receptor grid. This aligns the camera with the optical center of the lens. You will only see this change in the LIVE image view in the Graphics Display window. There is no physical change of the video camera or stage in any way.

Caution: Your service technician has set the initial displayed values. If you make any physical changes to the optics or camera relative to the optics, the optical center values will need to be re-evaluated.

Machine Options: Motion Controller Communication tab
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Machine Options dialog box—Motion Controller Communication tab

The Motion Controller Communication option allows you to specify the communications port and settings used to connect your computer to your optical measuring device.

Machine Options: Illumination Communication tab
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Machine Options dialog box—Illumination Communication tab

The Illumination Communication option allows you to specify the communications port and settings used to connect your computer to your optical measuring device. 

Machine Options: Debug tab
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Machine Options dialog box—Debug tab

 XE "Vision:debugging" 

 XE "Debug" 

 XE "Setup:creating a debug file" PC-DMIS Vision has the ability to generate a file that records any communication between the software and the hardware during the execution of your part program. This ‘debug’ file is quite useful should you experience any problems with your optical measuring system.

See the "Generating a Debug File" topic in the main PC-DMIS reference manualhelp file for more information on generating a debug file.

Calibrating the Optical Probe

 XE "Calibrate:optical probe" 

 XE "Optical probe:calibrate" 

 XE "Vision:calibrate optical probe" Besides calibrating the actual lamps \Relate "pcdmisvision.doc!8", "calibrating the actual lamps" \D2HTargetDefault  on the machine, there are two probe components you will need to calibrate before you can begin measuring with your optical device:

1) Magnification Calibration. In most cases, you’ll need to calibrate the optical magnification before you can measure with your optical probe. This calibration identifies the size of the field of view throughout the zoom cell's magnification (mag) range or with a given microscope configuration. With normal use, you should only need to perform this calibration approximately every six months. You will need to recalibrate the optical magnification any time the zoom cell or microscope is altered (such as when it is sent in for repair). To begin this calibration process, access the Probe Utilities dialog box, select the probe and tip, and then click on the Measure button. PC-DMIS displays the ‘LOADPROBE’ command within your part program.

Note: If your zoom cell automatically calibrates, then you won't need to perform a specific magnification calibration. Instead, you will receive a message that the calibration is done as needed.

2) Multi-Sensor Calibration. If your optical probe is used in a multi-sensor configuration, then the position of the video probe must also be correctly calibrated and positioned in order to properly measure with the multiple probe types. The procedure for calibrating the optical probe position or offset will be similar to that used for the contact probe.


At the time of this printing, this calibration functionality was undergoing changes. Please check the Wilcox Associates Web Site for possible updates to this documentation. 

Important: Make sure that all illumination calibrations have been completed before calibrating your probe(s). See the "Machine Options: Illumination tab" on page 7 for information on how to do this.

Multi-Sensor Calibration

 XE "Vision:calibrate POVP" 

 XE "POVP:calibrate" 

 XE "Setup:calibrate POVP" 

 XE "Calibrate:POVP" To calibrate your optical probe, you must first define a probe (or probes if you're using a multi-sensor machine). For a Vision machine, the hardware components are minimal. Once you identify your machine model, you can then select from a list of sub-components.

For information on how to define a probe used in the inspection process, see the "<A Href="ms-its:pcdlrn.chm::/htm/defininghardware.introduction.htm">Defining Hardware</a>Defining Hardware" chaptersection in the main PC-DMIS reference manualhelp file.

The Probe Toolbox displays the Probe and Tip Definition lists. These lists allow you to select defined probes and lenses. The Toolbox identifies the type of probe selected by an icon in the list.

Probe Type
Icon
Calibration Instructions

Contact Probe 
[image: image14.bmp]
See the "<A Href="ms-its:pcdlrn.chm::/htm/measure1.htm">Measure</a>Measure" topic in the "Defining Probes" chaptersection of the main PC-DMIS reference manualhelp file.

Laser Probe
[image: image15.bmp]
See the "<A Href="ms-its:pcdlrn.chm::/htm/calibratinglesscommonprobes.introduction.htm">Calibrating Less Common Probes</a>Calibrating Less Common Probes" appendixsection in the main PC-DMIS reference manualhelp file.

Vision
[image: image16.bmp]
See the "Vision Probe Calibration \Relate "pcdmisvision.doc!21", "Vision Probe Calibration" \D2HTargetDefault " topic below.

Vision Probe Calibration

At the time of this printing, this calibration functionality was undergoing changes. Please check the Wilcox Associates Web Site for possible updates to this documentation. 

 XE "Calibrate:vision probe" The calibration procedure for a video probe is quite similar to that of contact probes. After defining the appropriate hardware in the Probe Utility dialog box, click the Measure button. The Optical Calibration dialog box appears.
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Optical Calibration dialog box

Important: Do not move the calibration standard throughout the calibration process.

It is a multi-step process to calibrate your Vision Probe. The following documentation only highlights the process during those points where you may be involved.

1. Select the option button in the Optical Calibration dialog box that corresponds to the type of calibration standard you received with your system. Supported standards include:

· Concentric Rectangle
· Solid Square
2. Once you click the Measure button, a message box appears stating that your calibration standard must be clean and aligned with the X axis.
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Caution: A dirty calibration standard may trigger calibration failures or yield improper measurement values. Be sure to clean any dust, dirt, fingerprints, or other material from the calibration standard's glass portion. A mild non-depositing cleaning solution, such as rubbing alcohol, and a soft lint-free cloth are commonly used. Be sure to also clean the stage glass where the calibration standard is to be placed. For proper cleaning techniques, refer to your hardware documentation.

3. Place the calibration artifact on the stage so the length of the standard runs along the X axis of the machine. It doesn’t need to be perfectly aligned.

4. Click the OK button. Additional messages appear requesting that you center and focus the target.

5. Place a target so that it completely fits within the camera's view. This target should be roughly centered within the field of view. Click the OK button and the system will automatically focus on the target.

6. Use the joystick to manually move the optical measuring system until you center the rectangle or square calibration standard in the field of view. PC-DMIS determines the target size based on your optics and lens.

Important: Do not change the Z position or the focus during the rest of the calibration procedure.

7. Click the OK button after you have centered the target. The calibration process will automatically begin. During this process, PC-DMIS Vision performs a lighting grayscale adjustment. It measures the target (or series of targets) across the range of magnifications. The system moves to the next target as needed. A message appears once the calibration process finishes.

8. Click the OK button to close the message. PC-DMIS Vision displays the Optical Calibration dialog box.

9. Click the Close button to close the Optical Calibration dialog box. 

Your vision probe should now be calibrated.

Using the Probe Toolbox in PC-DMIS Vision
<script language="VBScript">

  MenuStr = MapCtrl.GetHelpMap(23215)' ID_PROBE_TOOLBOX

  If MenuStr <> "" Then

    MyRoadMap(MenuStr)

  End If

</script>
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Probe Toolbox showing the available Vision related tabs

 XE "Vision:probe toolbox" 

 XE "Probe Toolbox" The View | Probe Toolbox menu option displays the Probe Toolbox. The Probe Toolbox contains various optical probe parameters used to acquire the data points needed by part programs.

Important: Your portlock must be programmed with the Vision option and you must be working with a supported optical probe in order to access the various PC-DMIS Vision related tabs.

The Probe Toolbox contains the optical parameters within these tabs:

· Define Nominals \Relate "pcdmisvision.doc!9", "Define Nominals" \D2HTargetDefault 
· Define Targets \Relate "pcdmisvision.doc!10", "Define Targets" \D2HTargetDefault 
· Focus \Relate "pcdmisvision.doc!11", "Focus" \D2HTargetDefault 
· Magnification \Relate "pcdmisvision.doc!13", "Magnification" \D2HTargetDefault 
· Illumination \Relate "pcdmisvision.doc!14", "Illumination" \D2HTargetDefault 
· Gage \Relate "pcdmisvision.doc!15", "Gage" \D2HTargetDefault 
· Feature Locator \Relate "pcdmisvision.doc!12", "Feature Locator" \D2HTargetDefault  (available only during program execution)

Probe Toolbox: Define Nominals tab
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Probe Toolbox—Define Nominals tab

 XE "Probe Toolbox:define nominals" 

 XE "Define Nominals" The Define Nominals tab allows you to define the nominal feature you want to measure. You can define this feature by selecting it from the CAD View or by placing target anchor points on the part in the LIVE View tab.

If you don't see any information in the Probes and Probe Tips lists of the Probe Toolbox, you need to first define a probe. See the "<A Href="ms-its:pcdlrn.chm::/htm/defininghardware.introduction.htm">Defining Hardware</a>Defining Hardware" chaptersection in the main PC-DMIS reference manualhelp file on how to do this.

Note: Since you can use this tab with all probe types (contact, laser, or optical), this manualhelp file only covers PC-DMIS Vision related items. For information about the toolbox as it relates to probes in general, see "<A Href="ms-its:pcdlrn.chm::/htm/usingtheprobetoolbox.htm">Using the Probe Toolbox</a>Using the Probe Toolbox" in the main PC-DMIS reference manualhelp file.

A Note on Optical Tips

Some other interchangeable terms for "probe tip" are AB angles, AB positions, Tip, Tip Angles, etc. \definition "probe tip" 
 XE "Optical tips" 

 XE "Probe tips:in PC-DMIS Vision" 

 XE "Tips:in PC-DMIS Vision" The concept of an optical probe parallels a contact probe to a certain point. Obviously an optical probe doesn't come in physical contact with the part, but both contact probes and optical probes use the term "probe tip" to specify various positions of an articulating probe head. The actual tip on an optical probe contains the optical device (the camera).

If you select a probe from the Probes list or a probe tip from the Probe Tips list, PC-DMIS Vision inserts a LOADPROBE/ command or a TIP/ command respectively into the Edit window.

When PC-DMIS Vision executes these commands, it performs its associated probe definition.

Locking Axes for Optical Measurements

[image: image21.bmp] Available axis locking icons \definition "icon" 
 XE "Define Nominals:locking axes" 

 XE "Axes:locking" 

 XE "Locking:axes" 

 XE "Machine:locking axes on" After you set your height (the Z value) for your optical camera, it is recommended that you lock the Z axis by clicking the Lock Z Axis icon. You can then click anywhere on the CAD and the machine will be able to move freely in the X, Y plane, but the Z movement won't take place.

The locking option works for all probe types. Click one or more axis icon to lock the machine's axes from movement in one or more directions.

Note: This locking option only prevents the simulated probe from moving in a locked direction. This option does not lock the controls on your joystick. 

Using the Probe Readout window with Optical Probes

 XE "Define Nominals:probe readout" 

 XE "Probe readout window:with PC-DMIS Vision" 

 XE "Readouts:displaying" Clicking the Probe Readout icon [image: image22.bmp] displays the Probe Readout window. You can easily resize or relocate this window.

[image: image23.png]



Probe Readout window

Most information on the Probe Readout window is the same for all probe types and is already discussed in the "<A Href="ms-its:pcdlrn.chm::/htm/usingtheprobereadoutwindow.htm">Using the Probe Readout Window</a>Using the Probe Readout Window" topic of the "Using Other Windows, Editors, and Tools" chaptersection in the main PC-DMIS reference manualhelp file. However, if you use an optical probe, these additional readouts appear in the window:

Mag
This value shows the current camera magnification setting. Any changes you make in the Magnification tab are reflected on this line of the Probe Readout window. See the "Probe Toolbox: Magnification tab" on page 28.

VX / VY / VZ
If you are using an optical probe, the X, Y and Z values indicate the co-ordinates of the cross hair at the center of the field of view (FOV). The VX, VY and VZ values indicate the feature location with respect to the current alignment.

DX / DY / DZ
The DX, DY and DZ values indicate the difference between the camera and feature position. You must have the Distance to Target option selected in the Probe Readout Setup dialog box for these values to be displayed. For more information, see the "<A Href="ms-its:pcdlrn.chm::/htm/settingupthereadoutwindow.htm">Setting Up the Readout Window</a>Setting Up the Readout Window" in the "Setting your Preferences" chaptersection of the main PC-DMIS reference manualhelp file.
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Probe Readout Setup dialog box showing the Distance to Target check box

Probe Toolbox: Define Targets tab
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Probe Toolbox—Define Targets tab

This tab only appears when you define and use a supported optical probe.

 XE "Probe Toolbox:define targets" 

 XE "Define Targets" 

 XE "Measure features:defining targets" The Define Targets tab defines how you want to measure a feature. You should first use the Define Nominals tab to define what you want to measure before using this tab.

When using an optical probe you will want to make adjustments and test your targets. This option also allows you to split the default target to into sub-targets, each with its own set of parameters. For example, you can measure a circle using the default single target or split the circle into individual arcs each with their own set of target parameters. These target parameters include edge detection method, illumination, point density, etc. 

Targets are displayed in both the LIVE View \Relate "pcdmisvision.doc!16", "LIVE View" \D2HTargetDefault  and the CAD View \Relate "pcdmisvision.doc!22", "CAD View" \D2HTargetDefault . While it’s possible to size the targets in either view, the targets are two dimensional so it's easier to do this on the LIVE View which also uses a two dimensional display of the part.

Targets used for a feature are also displayed as a row in the tab's target list. You can define more than one target. If you select one or more targets from this list you can see them in bold formatting in the Live View tab of the Graphics Display window.

Double-click on the items in the list to change the values.

Using the Shortcut Menu

 XE "Define Targets:shortcut menu" 

 XE "Shortcut menu:define targets" 

 XE "Define Targets:insert and delete targets" 

 XE "Insert and delete targets" 

 XE "Define Targets:change point density" 

 XE "Point density" 

 XE "Define Targets:test edge detection" 

 XE "Edge detection" If you right-click on the target list, a shortcut menu appears. This menu allows you to insert and delete targets, change the point density, and test the edge detection of the currently selected target(s).

Target Edit Mode icons

 XE "Define Targets:target edit mode icons" 

 XE "Icons:target edit mode" The Target Edit Mode icons let you edit and test the targets used to measure the feature.

See the following table for a list of Target Edit Modes and what these modes do:

Target Edit Mode Icon
Description

[image: image26.bmp]
 XE "Icons:Lock Target to Part" 

 XE "Lock Target to Part" The Lock Target to Part icon secures the size, position or rotation of the target.

[image: image27.bmp]

 XE "Icons:Center Target" 

 XE "Center Target" The Center Target icon centers the target or FOV. What actually moves depends on the status of the Lock Target to Part icon.

If you select the Lock Target to Part icon, PC-DMIS Vision moves the current FOV to the target.

If you deselect the Lock Target to Part icon, the target moves to the current FOV.

Note: Clicking the Quick Target icon on the Live View \Relate "pcdmisvision.doc!16", "Live View" \D2HTargetDefault  tab of the Graphics Display window also centers the target.

[image: image28.bmp]
 XE "Icons:Insert New Target" 

 XE "Insert New Target" The Insert New Target icon inserts a new target area. You can then set up different parameters for this specific area of the feature. 

[image: image29.bmp]
 XE "Icons:Delete Target" 

 XE "Delete Target" The Delete Target button will let you delete a previously inserted target from the feature.

[image: image30.bmp]
 XE "Icons:Test Target" 

 XE "Test Target" 

 XE "Target Edge" The Test Target icon tests the automatic Target Edge detection for the currently selected target(s). PC-DMIS Vision displays any detected points in the Live View \Relate "pcdmisvision.doc!16", "Live View" \D2HTargetDefault  tab of the Graphics Display window.

Target Measure Mode icons

 XE "Define Targets:target measure mode icons" 

 XE "Icons:target measure mode" The Target Measure Mode icons let you alter the target measure options. PC-DMIS Vision deactivates an icon if that icon’s mode cannot measure your currently selected feature type.

See the following table for a list of Target Measure Modes and what these modes do. 

[image: image31.bmp]
 XE "Icons:Focus" 

 XE "Focus" The Focus icon instructs the program to perform an Auto Focus prior to measuring the feature. To define the parameters used by this icon, select Focus from the Target List.

[image: image32.bmp]
 XE "Icons:Manual Pre-Position" 

 XE "Manual Pre-Position" The Manual Pre-Position icon instructs the program to allow for a last minute adjustment to the position of the feature at run-time. This takes place right before measuring the feature. If you make an adjustment, subsequent targets used to measure this feature will automatically have this same adjustment made.

Available Target List

 XE "Target list" 

 XE "Target modes" 

 XE "Icons:by feature type" Depending on the feature type that you are targeting, the target list displays the available target modes. These modes are listed as Feature or Focus.

Feature: Defines the targets used to measure the feature.

Focus: Defines the target used to perform a focus prior to taking a measurement.

Icon
Feature Type
Available Target Modes

[image: image33.bmp]
Surface Point
Feature

[image: image34.bmp]
Edge Point
Feature, Focus

[image: image35.bmp]
Line
Feature, Focus

[image: image36.bmp]
Plane
Feature, Focus

[image: image37.bmp]
Circle
Feature, Focus

[image: image38.bmp]
Round Slot
Feature, Focus

[image: image39.bmp]
2D Profile 
Feature, Focus

Select the target type you wish to view from the Target List.

Measuring Features Using an Optical Probe

 XE "Vision:measure features" 

 XE "Measure features:with the optical machine" 

 XE "Measure features:methods of measurement" You can specify the measurement method to use by selecting it from the Target Type list in the Define Targets tab. Depending on your feature type, there are up to three methods of taking a feature measurement using an optical probe:

The following examples use a circle feature.

If you select the Snap to Edge check box from the Live Image Setup dialog box, any points that you take will snap to the nearest edge (within the specified search range). See "Setting up the Live View" on page 42 for additional information. \definition "Manual Adjust Target Method" 
Method 1: Manual Adjust Target –  XE "Measure features:Manual Adjust method" 

 XE "Manual Adjust method" The manual adjust target method requires you to graphically size (or adjust) the feature (in this case a circle) and position it to match the CAD circle on the Live View \Relate "pcdmisvision.doc!16", "Live View" \D2HTargetDefault  tab of the Graphics Display window. This will give an X, Y position and the diameter of the circle. This mode works best using a single target. Parameters for this mode are discussed in the "Manual Adjust Feature Parameters" topic on page 24.

Method 2: Manual Target –  XE "Measure features:Manual Target method" 

 XE "Manual Target method" The manual target method requires you to click a specified number of points around the feature (in this case a circle). PC-DMIS Vision then uses these points to calculate the feature. Any number of targets can be used to aid in measuring the feature. Parameters for this mode are discussed in the "Manual Target Feature Parameters" topic on page 24.

Method 3: Automatic Target –  XE "Measure features:Automatic Target method" 

 XE "Automatic Target method" The automatic target method uses image processing to automatically detect a feature (in this case a circle). It then calculates the circle based on the defined targets. Parameters for this mode are discussed in the "Automatic Target Feature Parameters" on page 25.

Manual Adjust Feature Parameters

 XE "Manual Adjust method:parameters" 

 XE "Parameters:for Manual Adjust" The following parameters appear in the column headings of the target list in the Define Targets \Relate "pcdmisvision.doc!10", "Define Targets" \D2HTargetDefault  tab when measuring features using the Manual Adjust measuring method (see "Measuring Features Using an Optical Probe" on page 23 for available measuring methods):

ID: This displays a unique identifier for the item in the target list. This same ID is used on the ToolTip for the target in the Live View \Relate "pcdmisvision.doc!16", "Live View" \D2HTargetDefault  tab of the Graphics Display window.

Illumination: This shows the illumination values to be used for this target.  To change the illumination for a specific target, select the target in the Define Targets tab, or on the Live View tab of the Graphics Display window, and change the illumination on the Illumination tab. For information on how to do this, see "Probe Toolbox: Illumination tab" on page 30.

Manual Target Feature Parameters

 XE "Manual Target method:parameters" 

 XE "Parameters:for Manual Target" The following parameters appear in the column headings of the target list in the Define Targets \Relate "pcdmisvision.doc!10", "Define Targets" \D2HTargetDefault  tab when measuring features using the Manual Target measuring method (see "Measuring Features Using an Optical Probe" on page 23 for available measuring methods):

ID: This displays a unique identifier for the item in the target list. This same ID is used on the ToolTip for the target in the Live View \Relate "pcdmisvision.doc!16", "Live View" \D2HTargetDefault  tab of the Graphics Display window.

Illumination: This shows the illumination values to be used for this target.  To change the illumination for a specific target, select the target in the Define Targets tab, or on the Live View tab of the Graphics Display window, and change the illumination on the Illumination tab. For information on how to do this, see "Probe Toolbox: Illumination tab" on page 30.

Automatic Target Feature Parameters

 XE "Automatic Target method:parameters" 

 XE "Parameters:for Automatic Target" The following parameters appear in the column headings of the target list in the Define Targets \Relate "pcdmisvision.doc!10", "Define Targets" \D2HTargetDefault  tab when measuring features using the Auto Target measuring method (see "Measuring Features Using an Optical Probe" on page 23 for available measuring methods):

ID: This displays a unique identifier for the item in the target list. This same ID is used on the ToolTip for the target in the Live View \Relate "pcdmisvision.doc!16", "Live View" \D2HTargetDefault  tab of the Graphics Display window.

Density: This shows the hit density type for the current target. Available density types include:

· None: Does not return points. Use this type when excluding a region on the target. Excluded regions are indicated with a cross-hatch pattern in the Graphics Display window.
[image: image40.png]



A target with an excluded region shown by the cross-hatch pattern

· Low: Returns a minimal number of points. Use this density type if your feature form doesn’t change much in this area, or isn’t a critical area of your part.

· Normal: Returns the default number of points for that feature type.

· High: Returns the maximum number of points. Use this density type if your feature form changes drastically in this area or is considered a critical area of your part.

Under Scan: This defines (in current units) the under scan distance applied to non blending areas within a target (for example, a corner made from two edges). PC-DMIS Vision doesn't return any points from under scan areas on a target, and the display indicates the ignored area.
Edge Strength: This shows the edge strength threshold to use during the feature measurement. When looking for an edge, the software ignores edges with an assigned 'strength' below this threshold. You can change the predefined value to a new value with a range of 0-255. The larger the number, the stronger the edge.

Edge Detection: PC-DMIS Vision attempts to find and use the most appropriate means of detecting an edge. It supports these methods:

· Dominant Edge: In most cases you can get best results by returning the dominant (or strongest) edge. When using the bottom lamp to illuminate your part, the software can almost always detect the desired edge. This is the default edge detection method.

· Nearest Nominal: This method detects the qualified edge closest to the nominal edge. This gives you an easy way to select a non-dominant edge for measurement.

· Matching Edge: This method detects the edge with a contrast (a peak in the 2D scan profile) best matching the nominal edge.

· Specified Edge: This method goes in the currently defined scan direction and picks a specified edge from edges with a strength greater than the edge strength threshold. The Graphics Display window shows the scan direction using a blue arrow in the target. You can reverse this direction to select edges in a preferred order.

Specified Edge #: This value shows what edge to use for the Specified Edge detection method recently discussed. You can specify a value of 1-10.

Illumination: This shows the illumination values to be used for this target.  To change the illumination for a specific target, select the target in the Define Targets tab, or on the Live View tab of the Graphics Display window, and change the illumination on the Illumination tab. For information on how to do this, see "Probe Toolbox: Illumination tab" on page 30.

Auto Target Focus Parameters

 XE "Automatic Target method:parameters with Focus mode" 

 XE "Parameters:for Automatic Target using Focus mode" The following parameters appear in the column headings of the target list in the Define Targets \Relate "pcdmisvision.doc!10", "Define Targets" \D2HTargetDefault  tab if you select the Focus mode icon. 

The Focus mode icon isn't available for all feature types.

See "Measuring Features Using an Optical Probe" on page 23 for available measuring methods. See "Target Edit Mode icons" on page 22 for available target edit modes.

ID: This displays a unique identifier for the item in the target list. This same ID is used on the ToolTip for the target in the Live View \Relate "pcdmisvision.doc!16", "Live View" \D2HTargetDefault  tab of the Graphics Display window.

Range: This displays the range from the camera to the part. It specifies the distance (in the current units) over which to perform the focus. Using this value the machine searches in the Z direction for the best focal position. You can edit this parameter by double clicking and then selecting a different value from the list.

Duration: This displays the number of seconds to spend searching for the best focal position. You can edit this parameter by double clicking and selecting a different value from the list.

Hi-Accuracy: This displays a Yes or No. It determines whether or not the machine should perform a second pass to improve the accuracy of the focal position.

Probe Toolbox: Focus tab
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Probe Toolbox—Focus tab

 XE "Probe Toolbox:focus" 

 XE "Focus" 

 XE "Field of View:focus" The Focus tab lets you perform an immediate focus on the part within the rectangular region defined in the Graphics Display window. The software doesn't generate any part program commands using this option.

To perform the focus, use the Graphics Display window to move or re-size the rectangular target over the desired portion of the part, and select the Focus icon. The machine immediately focuses on the specified area of the target.

Specific feature focus parameters are set within the Define Targets tab. See "Probe Toolbox: Define Targets tab" on page 21.

Focus Modes

PC-DMIS Vision allows you to set a specific focus mode. You can set a focus mode by selecting the desired focus mode icon:

Focus Mode Icon
Description

[image: image42.bmp]
 XE "Focus:mode icons" 

 XE "Icons:Lock Focus to Part" 

 XE "Lock Focus to Part" The Lock Focus to Part icon secures the size, position, or rotation of the target.

[image: image43.bmp]
The  XE "Icons:Center Focus" 

 XE "Center Focus" Center Focus icon centers the Focus Target of the FOV. The status of the Lock Focus to Part icon determines that actually gets centered: 

If you select the Lock Focus to Part icon, the current FOV moves to the Focus Target.

If you deselect the Lock Focus to Part icon, the Focus Target moves to the current FOV.

Note: You can also click the Quick Target icon to center the target. This indicator icon is only available on the Live View tab of the Graphics Display window.

[image: image44.bmp]
 XE "Icons:Perform Focus" 

 XE "Perform Focus" The Perform Focus icon actually executes the focus using the set parameters.

Focus Parameters

 XE "Parameters:for focusing" 

 XE "Focus:parameters" The following parameters appear in the column headings of the Focus tab when focusing a part:

Range: This indicates a focal range (in the current units) within which to perform the focus. The search for the best focal position within that range takes place in Z-axis. The available range values vary based on each system’s specific parameters. You can edit this parameter by double clicking and selecting a different value from the list.

Duration: This displays the number of seconds to spend searching for the best focal position. You can edit this parameter by double clicking and selecting a different value from the list. Available list options are one to five seconds. If you increase the duration, you increase the total number of snapshots taken during the focusing process. 

Hi-Accuracy: This displays a Yes or No. It determines whether or not the machine should perform a second pass to improve the accuracy of the focal position.

Probe Toolbox: Magnification tab
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Probe Toolbox—Magnification tab

 XE "Probe Toolbox:magnification" 

 XE "magnification" 

 XE "Field of View:magnification" The Magnification tab lets you change the current FOV camera magnification. It also provides a way for you to simultaneously view both the Cad View and Live View of the Graphics Display window. For information on using these tabs in the Graphics Display window, see "Using the Graphics Display Window in PC-DMIS Vision" on page 39.

Simultaneously Viewing the CAD View and the Live View

· If you select Cad View, the Probe Toolbox contains a mini version of the Live View.

· If you select Live View, the Probe Toolbox contains a mini version of the CAD View.

[image: image46.png]



Example of the Live View displayed in the Probe Toolbox (left) and the CAD View displayed in the Graphics Display window (right)

Changing the Magnification of the Part Image

There are several ways you can alter the magnification of the part image. 

Use the Magnification tab: You can do this by either moving the slider bar up or down, or by typing a value in the box next to the slider. By default, the software uses the lowest magnification to get the largest FOV. 

Drag the Green Handles of the FOV: Use the FOV handles in the Cad View to resize the rectangle. Grab any corner of the green box and drag the outline to its desired location. The green boxes on the edges (not the corners) allow you to move the location of the FOV, not change its size.

Zoom in Live View:  XE "Zoom" In Live View hold down the right and left mouse buttons simultaneously. Drag the cursor across the view, creating an outline of a box. When you release the mouse buttons, the field of view magnifies in the requested location.

Use the Magnification menu: Select menu items from the Operation | Magnification sub-menu.

Use the Shortcut Menu in Live View: You can also right-click within the Live View tab to access the Magnification sub-menu. (Be sure that your cursor isn’t over the target while right clicking.)
Use Shortcut Keys:  XE "Zoom:shortcut keys" Use these shortcut keys to alter the magnification in either Cad View or Live View:

Magnify Action
Shortcut Keys

In by 1
SHIFT + *

In by 5
CTRL + *

In Maximum
CTRL + SHIFT + *

Out by 1
SHIFT + /

Out by 5
CTRL + /

Out Maximum
CTRL + SHIFT + /

The numbers displayed next to the top left and bottom right corners of the image in the Field of View box indicate the X and Y coordinate values for the FOV. 

Probe Toolbox: Illumination tab
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Probe Toolbox—Illumination tab

 XE "Probe Toolbox:illumination" 

 XE "Illumination" 

 XE "Lamps:illumination settings" The toolbox's Illumination tab allows you define what lamps are turned on or off. It also indicates the lamps current light intensity. When programming or editing a feature, changing the illumination values on this tab specifies the illumination to use for the currently selected feature targets. 

This tab also allows you to create and store these illumination values in sets termed "Quick Sets". Once you create a Quick Set you can quickly and easily recall its illumination data on a machine to a specific state (e.g. bottom light only, top light only).  Quick Sets can be recalled at any time by selecting the set name from the Quick Set list.

By default, three Quick Sets are included:
Top Light: This setting indicates that only the top light will be on.

Bottom Light: This setting indicates that only the bottom light will be on.

Top Light + Bottom Light: This setting indicates that both lights will be used.

Your system might provide additional lamps (such as auxiliary, ring or vector lamps). You can rename or delete existing sets 

Important: In order for lamps to show up on the Illumination tab, make sure you have the lamps selected and properly setup within the Machine Options dialog box in online mode or the Offline Setup dialog box in offline mode. See "Machine Options: Illumination tab" on page 7.

You can perform the following procedures using this Illumination tab:

Selecting a Pre-Defined Illumination Quick Set

 XE "Illumination set:selecting" 

 XE "Illumination set:Local" To choose a pre-defined illumination Quick Set, select it from the Quick Set list. 

If you are running in online mode, your system's lamps will change to reflect the selected Quick Set. 

If the illumination changes since selecting a Quick Set, the Quick Set list will show a blank Quick Set name 

Creating a New Illumination Quick Set

[image: image48.bmp] Create New Illumination Quick Set icon \definition "Create New Illumination Quick Set icon" 
 XE "Illumination set:creating" 

 XE "Icons:Create New Illumination Set" 

 XE "Create New Illumination Set" To create a new illumination set:

1. Click the Create New Illumination Quick Set icon. The software displays a New  Illumination Quick Set input box: 

[image: image49.png]



New Illumination Quick Set input box

2. Type a name for the illumination Quick Set. The entire name must fit in the box.

3. Click the OK button. The New Illumination Quick Set dialog box appears.

4. Make necessary changes in this dialog box. For information on this dialog box, see the "Editing Illumination Values" on page 32 for a description of a similar dialog box.

5. Click Apply and then OK. The dialog box closes and the software stores your illumination settings in the newly created set.



Renaming an Illumination Quick Set

 XE "Illumination set:renaming" 

 XE "Icons:Rename Illumination Set" 

 XE "Rename Illumination Set" To rename an existing illumination set:

[image: image50.bmp] Rename Illumination Quick Set icon \definition "Rename Illumination Quick Set" 
1. Click the Rename Illumination Quick Set icon. 

2. Click Yes. The Rename Illumination Quick Set input box appears:

[image: image51.png]==




Rename Illumination Quick Set input box

3. Type the new name for the illumination Quick Set in the box. The entire name must fit in the box.

4. Click OK. The input box closes. The software updates the Quick Set with the new name.

Deleting an Illumination Quick Set

 XE "Illumination set:deleting" 

 XE "Icons:Delete Illumination Set" 

 XE "Delete Illumination Set" To delete an illumination set:

[image: image52.bmp] Delete Illumination Quick Set icon \definition "Delete Illumination Quick Set icon" 
1. Click the Delete Illumination Quick Set icon. The software displays a message asking if it's OK to delete the illumination set.

2. Click Yes. The software deletes the illumination Quick Set permanently from your system.

Editing Illumination Values

When you create Quick Set, or when you change existing illumination values on your machine, you will use the Editing Illumination Values dialog box. This dialog box allows you to turn lamps on or off and to alter lamp intensities.

[image: image53.bmp] Edit Illumination Values icon \definition "Edit Illumination Values icon" 
To change a lamp's illumination values, either click the Edit Illumination Values icon, or double-click on a light graphic on the tab:
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A sample Ring Light graphic

PC-DMIS displays either the tabbed Edit Illumination Values or Edit Illumination Quick Set dialog boxes:
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Illumination Set dialog box

You can use the tabs on this dialog box to modify the intensity and the on / off status of a specific lamp.

Changing the Lamp Intensity—You can change the intensity of any lamp by moving the slider bar or by typing a percentage value in the % box.

Switching a Lamp On or Off—You can easily switch a lamp on or off by clicking on the graphic in the tab. A black shape with a red cross through it indicates that the light is off. A yellow ring around the shape indicates that the lamp is on. 

Turning on a Live Image Overlay—If you are using ring lights, you can place a graphical overlay of the lamp to appear in the Live View tab of the Graphics Display window. This overlay allows you to switch bulbs on or off directly by clicking on the overlay of the bulb on the Graphics Display window.

Using Multiple Bulb Shortcuts—Some lamps have multiple bulbs (such as the Ring Light and the Vector Light discussed below). The following shortcuts quicken bulb manipulation processes for these lamps:

· Hold down SHIFT and select a bulb. All bulbs in that ring get changed.

· Double-click on a bulb. The state of all bulbs from that bulb inward in that sector will be changed at the same time.

· Hold down SHIFT and double-click on a bulb. All bulbs in all sectors from the clicked bulb inward are affected.

Click the Apply button to actually change the illumination values.

The number and type of lamps displayed on this dialog box depend on your optical measuring hardware. Typical lamp types include the following:
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Edit Illumination Values dialog box—Top Light tab

 XE "Illumination set:Top Light" 

 XE "Top Light:illumination" 

[image: image57.wmf]Bottom Light

The 

Bottom Light

 is a

lamp that shines from

under the stage. It creates a

silhouette of the part to be

viewed.

Illumination Set dialog box—Bottom Light tab

 XE "Illumination set:Bottom Light" 

 XE "Bottom Light:illumination" 

[image: image58.wmf]Auxiliary Light

The 

Auxiliary Light

 or

On Axis Light

 is a lamp

that is directed through the

optical path. It can provide

better edge and feature

visibility on some parts

than other light sources that

illuminate from above

because the light source

isn't as diffused. Since it

shines parallel to the

optics, it's also easier to see

into holes.

Illumination Set dialog box—Auxiliary Light tab

 XE "Illumination set:Auxiliary Light" 

 XE "Auxiliary Light:illumination" 

[image: image59.wmf]Ring Light

The 

Ring Light

 is a

multi-bulb lamp that

illuminates from above.

This lamp is normally

composed of an array of

LED lights arranged in

concentric rings or circles.

You can usually program

the ring light to illuminate

a segment or 'pie wedge' of

bulbs from one direction.

You can control the

direction and angle of

illumination by

illuminating just one of the

rings of LEDS, a segment

of one of the rings, or

individual bulbs.

Edit Illumination Values dialog box—Ring Light tab

The 

Ring Light

 tab allows you additional editing capabilities specific to lamps with

multiple bulbs:

Certain ring lights allow different intensities per ring, sector, or even per bulb. These lights

will have a list in the 

Intensity 

area that allows a specific part of the lamp to be changed

(for example, all “Section 1” bulbs). It also allows all bulbs to be changed by marking the

Change All

 check box. It’s also possible to choose whether an increase or decrease in the

level of the bulb intensity should keep their relative differences (

RELATIVE

), or should set

them all to the same value (

ABSOLUTE

).

Positioning Ring Light Bulb Illumination

The arrow buttons allow you to easily rotate the bulb position.

Clicking the 

Right Arrow 

or 

Left Arrow 

shifts the bulbs / sectors clockwise or

counterclockwise respectively:

Example of a bulb shifted clockwise one section

Clicking the 

Up Arrow 

and 

Down Arrow

 allow bulb positions to be shifted inwards and

outwards. If just the outer ring of bulbs is off, pressing the 

Down

 arrow will turn only the

second ring of bulbs off.

 XE "Illumination set:Ring Light" 

 XE "Ring Light:illumination" 

[image: image60.wmf]Vector Light

The 

Vector Light

 is a

multi-bulb lamp that

illuminates from above.

The vector lamp is

normally an array of LED

lights arranged in four

segments. This gives you

control over the direction

and angle of illumination.

Edit Illumination Values dialog box—Auxiliary Light tab

The 

Vector Light

 tab has the same options as the 

Ring Light

 tab (see above). You can

position the illumination settings for this lamp by using the arrow icons.

 XE "Illumination set:Vector Light" 

 XE "Vector Light:illumination" 

 XE "Vector Light:positioning bulb illumination" 

 XE "Bulbs:Vector Light" 
Probe Toolbox: Gage tab
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Probe Toolbox—Gage tab

 XE "Probe Toolbox:gage" 

 XE "Gage" 

 XE "Gage:using to find nominal information" 

 XE "Hand Gage:see Gage" 

 XE "Walk Up Gage:see Gage" 

 XE "Nominal information:finding using gages" The Gage tab provides you with a variety of tools called "gages" that allow you to make quick optical comparisons over features that you are measuring without having to create a part program. The gage provides nominal information that you can type into dialog boxes to create the desired nominal feature.

Sometimes called "hand gages" these tools are, by default, red geometric shapes that you click on to rotate, size, and position on the part to find out nominal information (such as position, diameter, angle etc.) about a particular feature.

There is no automatic image processing associated with these gages, they are simply tools that you visually adjust to fit a feature on the image. 

Rotating, Sizing, or Moving Gages

 XE "Gage:rotating" 

 XE "Gage:sizing" 

 XE "Gage:moving" 

 XE "Rotating:gages" 

 XE "Sizing:gages" 

 XE "Moving:gages" You can easily rotate, size, or move the gage on the graphical representation of the part. Once you correctly position the gage over a feature, sizing it to fit the shape of the feature, the software dynamically updates information on the gage the Probe Toolbox. You can then use this information as the nominal values of the feature.

Rotate a Gage—Position the mouse over the green dot (some gages don't have a green dot and can't be rotated). The mouse cursor changes to a rounded arrow. Simply click and drag to perform a 2D rotation of the part in either the left or right direction.

[image: image62.png]P




Sample rectangular gage being rotated 

Laterally Sizing Gages—Position the mouse over a red dot until the mouse cursor changes to a two-way arrow. Click and drag the gage to laterally size the gage either larger or smaller. 

[image: image63.png]



Sample circular gage being sized

Note: The Radius Chart gage and the Grid Chart gage don't have a red dot. To size these gages, simply select a part of the gage and drag it.

Moving Gages—Position the mouse over the red crosshair at the middle of the gage until the mouse cursor changes to a four-way arrow. Click and drag the mouse to move the gage to a new location. You can also simply click anywhere on the part and PC-DMIS Vision will move the gage to where you clicked.
[image: image64.png]



Sample circular gage being moved

Supported Gage Types and Gage Parameters

 XE "Gage:supported types" 

 XE "Gage:parameters" 

 XE "Parameters:gages" 

 XE "Supported gages" PC-DMIS Vision supports a variety of gage types. Select a gage type from the Gage Type list. PC-DMIS Vision places parameters for the gage inside the Probe Toolbox. Double-click these fields to edit them if you need a gage with specific dimensions.

Note: Selecting and editing gages is strictly visual; the software doesn't insert any commands into the part program.

The following table describes each gage type and the lists the parameters used by that gage:

Gage Type icon
Description
Available Parameters
Notes

[image: image65.bmp]
Cross Hair Gage. Use this to find a point.
X
Y
Angle


The angle is the angle by which you rotate the gage

[image: image66.bmp]
Circle Gage. Use this to find a circle's diameter and center. 
X
Y
Diameter




[image: image67.bmp]
Rectangle Gage. Use this to find a rectangle's height, width, and center.
X
Y
Angle 
Width
Height
The angle is the angle by which you rotate the gage.

[image: image68.bmp]
Protractor Gage. Use this for finding angles.
X
Y
Angle 


The angle is the angle between the two lines making up this gage.

[image: image69.bmp]
Radius Chart Gage. Use this to find the relative change in diameter between concentric circles and the center.
X
Y
Spacer


The Spacer parameter defines the relative change in diameter between circles.

[image: image70.bmp]
Grid Chart Gage. Use this to find the relative distance between horizontal and vertical lines.
X
Y
Grid


The Grid parameter defines the relative change in distance from one grid position to another.

Gage Mode Icons

The following Gage mode icons are available while using gages to do optical comparisons.

Gage Mode Icon
Description

[image: image71.bmp]
 XE "Gage:mode icons" 

 XE "Icons:Lock Gage to Part" 

 XE "Lock Gage to Part" The Lock Gage to Part icon secures the size, position or rotation of the gage onto graphical representation of the part. Until you click this icon again, you can't move or edit the gage.

[image: image72.bmp]
 XE "Icons:Center Gage" 

 XE "Center Gage" The Center Gage icon either centers the cross hair of the current gage to the green cross hair on the FOV or visa versa. The status of the Lock Gage to Part icon determines that actually gets centered:

If you select the Lock Gage to Part icon, the current FOV cross hair moves to the gage.

If you deselect the Lock Gage to Part icon, the gage moves to the current FOV cross hair.

Note: You can also click the Quick Target icon to center the gage. The indicator icon is only available on the Live View tab of the Graphics Display window.

[image: image73.bmp]
 XE "Icons:Zero Readouts DXYZ" 

 XE "Zero Readouts DXYZ" 

 XE "DXYZ" The Zero Readouts DXYZ icon resets the Probe Readout window's DXYZ value to the position of the current gage. This allows you to measure distances using gages: position the gage on one feature, click this icon to zero the readouts, move the gage to another feature and then examine the DXYZ values on the Probe Readout window. This is the distance between the two features. See the "Using the Probe Readout window with Optical Probes" on page 20. 

Using a Gage

 XE "Gage:using" Gages provide an easy way to compare the geometry of the part to the gage.

To use a gage:

1. Select the desired gage from Gage Type list on the Gage tab of the Probe Toolbox.

2. Adjust your machine's lighting, magnification and stage as needed.

3. Position the gage overlay so that it matches the geometry undergoing inspection.

4. Use any returned nominal values.

Probe Toolbox: Feature Locator tab
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Probe Toolbox – Feature Locator tab

The Feature Locator tab only appears in the Probe Toolbox during program execution if you first selected a bitmap from the Feature Locator list in the Auto Feature dialog box shown here:
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 \definition "Feature Locator tab" 
 XE "Probe Toolbox:feature locator" 

 XE "Feature Locator" 

 XE "Measure features:current feature" 

 XE "Targets:positioning" 

 XE "Position targets" The Feature Locator tab displays a bitmap image of the current feature to measure. It is used to help you position targets correctly on failed feature measurements. PC-DMIS Vision can generate this bitmap image from a screen capture of the CAD View, LIVE View, or both.

To capture the bitmap image to use in the Feature Locator tab:

1. Access the Auto Feature dialog box. 

2. Select the feature type.

3. From the Capture list, select the location from which you want to capture the image.

4. From the For Features list, select when a bitmap image should get captured.

For in-depth information on the Auto Feature dialog box, see the "<A Href="ms-its:pcdlrn.chm::/htm/creatingautofeatures.introduction.htm">Creating Auto Features</a>Creating Auto Features" chaptersection in the main PC-DMIS reference manualhelp file.



Using the Graphics Display Window in PC-DMIS Vision

 XE "Graphics Display Window:using" 

 XE "Vision:Graphics Display Window" PC-DMIS Vision lets you switch between two view modes in the Graphics Display window. They are the CAD View and Live View.

CAD View

[image: image76.png]



Sample CAD View showing the optical probe's field of view

 XE "Graphics Display Window:CAD View" 

 XE "CAD View" The CAD View is the standard view of the part and works the same way as in the standard PC-DMIS software. For in depth information on the CAD View, see "<A Href="ms-its:pcdlrn.chm::/htm/thegraphicsdisplaywindow.htm">The Graphics Display Window</a>The Graphics Display Window" topic in the "Navigating the Interface" chaptersection of the main PC-DMIS reference manualhelp file.

The green rectangular region shown in the CAD view is the “field of view” (FOV). The FOV represents the view through the video camera. The center of the field of view has a cross hair, which you can click and drag to move the FOV to a new location on the part. You can also resize (magnify or shrink) the FOV by dragging the corners of the green box.

Live View

[image: image77.png]



A Sample Live View of the Graphics Display Window. Notice the Quick Target icon in the lower left hand side.

 XE "Graphics Display Window:Live View" 

 XE "Live View" If you're in online mode, and you're using a supported optical probe, the Live View tab becomes enabled, showing the actual “real time” view from the video camera.

If you're in offline mode, and you're using a supported optical probe, the Live View tab becomes enabled, displaying a “simulated” view of what a video camera would see, based on the CAD drawing. It simulates the geometry and also the illumination. This process is called CAD Camera.

Tip: You can right click on the image and drag the mouse cursor to another location on the part's CAD graphic. This will relocate the FOV of the camera to the new location on the part.

If you use a Gage or Target but it isn't drawn within the FOV, a small "Quick Target" icon appears on the side of the screen nearest to the target's location. Clicking this icon moves the Field Of View box to the gage or target. If multiple targets exist for a feature, clicking this icon will switch between selected targets.

Setting up the Live View

<script language="VBScript">

  MenuStr = MapCtrl.GetHelpMap(24012)' ID_LIVE_IMAGE_SETUP

  If MenuStr <> "" Then

    MyRoadMap(MenuStr)

  End If

</script>
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Live View Setup dialog box

 XE "Live View:setup" 

 XE "Setup:Live View" The Live View Setup dialog box appears if you select the Live View Setup menu or if you right click within the Live View tab and select Setup.

This option is only available if Vision is programmed on your Port Lock.

The Live Image Setup dialog box allows you to configure how the image appears in the Live View tab of the Graphics Display window. It contains these controls:

The Scale to Fit check box is only available on selected systems
 \definition "check box" 
Scale to Fit—This check box determines whether or not the display of the part should be scaled to within the limits of the screen.

Show Co-Ordinates—This check box determines whether or not the coordinates relative to the center of the field of view get displayed in the Live View tab. If selected, numbers appear in the corners of your Live View defining the search distance.

The CAD Camera check box is only available when you import a CAD file and are running PC-DMIS Vision in offline mode. \definition "option" 
CAD Camera—This option is only available in offline mode. It controls whether or not the Live View tab uses the simulated view of what the camera might display or if the Live View tab displays the actual live camera view. If you select this check box, PC-DMIS Vision shows the simulated view.

Part Color—This list is only available if you've selected the CAD Camera check box. PC-DMIS Vision will allow you to simulate the look of the part being measured when illumination has been applied.

Overlay Color—This list allows you to select the main color used for all overlying graphics on the Live View tab. This affects probe hits, targets and gages.

Snap To Edge—This check box determines whether or not the software attempts to detect and snap to the nearest edge when placing target anchor points on the Live View tab. The value in the Within Pixels box indicates the distance the software searches for this edge.

Auto Target Display – This check box determines whether or not the software automatically selects the Define Targets tab, thus showing the feature target once you've entered sufficient information to define the nominals.

Using Shortcut Menus

 XE "Shortcut menu:using in Live View" 

 XE "Live View:shortcut menus" 

 XE "Zoom" 

 XE "Screen capture" You can right click on the Live View tab to access a shortcut menu of commonly used commands and options:
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Magnification submenu. This submenu gives another way to affect the magnification of the camera's view of the part. This submenu contain menu options that function just like the shortcut keys discussed in "Changing the Magnification of the Part Image" on page 28.

Screen Capture To submenu. This submenu lets you save a screen capture of the Live View tab to a file, the Clipboard, or to a report. The currently selected view (Cad View or Live View) will determine which display is captured.

Setup. This menu option accesses the Live Image Setup dialog box. See the "Setting up the Live View" on page 42.

Measuring Features Using PC-DMIS Vision

 XE "Measure features:with the optical machine" PC-DMIS Vision currently supports the creation of the following features using the auto feature creation functionality:

· Surface Point

· Edge Point

· Line

· Circle

· 2D Profile

For in-depth information on auto features, you will need to see the "<A Href="ms-its:pcdlrn.chm::/htm/creatingautofeatures.introduction.htm">Creating Auto Features</a>Creating Auto Features" chaptersection in the main PC-DMIS reference manualhelp file. The PC-DMIS Vision manualhelp file only discusses Auto Features as they relate to PC-DMIS Vision.

Step by Step Measurement Procedure

 XE "Measure features:step by step procedure" To measure features inside PC-DMIS follow this procedure:

Important: Before measuring you must first properly set up the various machine options and understand how to use the Probe Toolbox and the Live View tab. See these topics if you need information:
"Setting Machine Options" on page 3
"Calibrating the Optical Probe" on page 15
"Using the Probe Toolbox" on page 18
"Using the Graphics Display Window in PC-DMIS Vision" on page 39
1. Create an optical probe. Currently only a limited number of ONYX tips are supported (for example, ONYXPOVPO). See the "<A Href="ms-its:pcdlrn.chm::/htm/definingprobes.htm">Defining Probes</a>Defining Probes" topic in the main PC-DMIS reference manualhelp file for information on how to do this.

2. Import a CAD file with surface data. see the "<A Href="ms-its:pcdlrn.chm::/htm/importingcaddata.htm">Importing CAD Data</a>Importing CAD Data" topic in the main PC-DMIS reference manualhelp file for information on how to do this.

3. Click the DCC Mode icon to place PC-DMIS in DCC mode.

4. Create an alignment of your choice. see the "<A Href="ms-its:pcdlrn.chm::/htm/creatingandusingalignments.introduction.htm">Creating and Using Alignments</a>Creating and Using Alignments" chaptersection in the main PC-DMIS reference manualhelp file for information on how to do this.

5. Access the Probe Toolbox from the View menu.

6. Select the Illumination tab and adjust your  illumination settings so that the part is properly lit.

7. Use the joystick or trackball to focus on the feature you want to measure. If you prefer, select the Focus tab and perform a focus operation to get a clear image of the feature.

8. Access the Auto Feature toolbar from the toolbar area and click the icon for the feature you want to measure.

9. Use one of these methods to define what features you want to measure.

CAD Select Method: Select the CAD element (a circle for example) you wish to measure by clicking on that element in the CAD View. If you want a 2D Profile, be sure to select a series of CAD elements to form the 2D profile you wish to measure.

Target Point Method: Switch to Live View and take the necessary amount of target mouse clicks on the image to create the target anchor points on the feature. The amount of target anchor points that are needed depend on the feature you are measuring.

Feature Type
CAD Select Method
(CAD View)
Target Point Method
(LIVE View)

Surface Point
Click once on a surface
Double click to automatically add a point at the clicked spot on the surface.

Edge Point
Click once near an edge
Double click to automatically add a point on the nearest edge.

Line
Click once on one end of a line and again at the other end.
Double click to automatically add two points at the extent of the current edge.

Circle
Click at least three times around the circle.
Double click to automatically add three points equally spaced around the circumference of the circle.

2D Profile
None
2D Profiles can only be programmed from CAD data at the present time. Use the box select method to select the cad entities from which you will create a single 2D Profile.

10. Once you have taken enough mouse clicks, PC-DMIS Vision automatically places the nominal data for the feature into the Auto Feature dialog box. A target also gets generated for the feature.

11. Make adjustments to any options available in this dialog box as needed.

12. Click the Move To button in the Auto Feature dialog box to move the field of view to the center of the feature.

13. Switch to the Live View tab in the Graphics Display window.

14. Ensure that the lamps are properly illuminating the edges of the feature. If you need to make changes, switch to the Illumination tab on the Probe Toolbox and make the necessary adjustments.

15. Click the Test button in the Auto Feature dialog box. PC-DMIS Vision inserts a temporary test feature (indicated by a lighter text color) into the Edit window and displays a dimension info box.

16. Check the dimension info box to ensure that the feature was properly measured in this test. If the test data appears incorrect, the following suggestions may help to fix the problem:

· Click on the Define Targets tab of the Probe Toolbox and insert a new target in the target region. (See "Probe Toolbox: Define Targets tab" on page 21.)

· Click on the Define Targets tab of the Probe Toolbox and adjust the target parameters. (See "Probe Toolbox: Define Targets tab" on page 21.)

· Click on the Illumination tab of the Probe Toolbox and adjust any illumination settings. (See "Machine Options: Illumination tab" on page 7.) The changed illumination settings are applied to any targets currently selected in the Define Targets tab.

Once you have made the suggested changes, test the results of the target by again clicking the Test button on the Auto Feature dialog box. When you are happy with the target results, continue with the next step.

17. Make adjustments to the options on the dialog box as needed.

18. Click the Create button on the Auto Feature dialog box. PC-DMIS Vision creates the feature and insert the code for the created auto feature into the Edit window.

19. Mark the part program for execution. See the "<A Href="ms-its:pcdlrn.chm::/htm/markingcommandsforexecution.htm">Marking Commands for Execution</a>Marking Commands for Execution" topic in the main PC-DMIS reference manualhelp file for information on how to mark features.

20. Execute the part program. See the "<A Href="ms-its:pcdlrn.chm::/htm/executingpartprograms.htm">Executing Part Programs</a>Executing Part Programs" topic in the main PC-DMIS reference manualhelp file for information on how to do this.

Modified Auto Feature Toolbar

<script language="VBScript">

  MenuStr = MapCtrl.GetHelpMap(603)' IDR_AUTO_TOOLBAR

  If MenuStr <> "" Then

    MyRoadMap(MenuStr)

  End If

</script>
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Auto Features toolbar

 XE "Measure features:using the modified auto feature toolbar" 

 XE "Toolbar:auto feature" 

 XE "Auto Feature toolbar" To view the Auto Feature toolbar, select the Auto Features menu option from the Toolbar submenu. The Auto Feature toolbar appears.

Clicking an icon displays the Auto Feature dialog box.

Auto Features Dialog Box in PC-DMIS Vision

[image: image81.png]



Auto Feature dialog box

 XE "Measure features:using the Auto Features dialog box" 

 XE "Auto Feature dialog box" The Auto Feature dialog box helps you determine what to measure. Regardless of your selection the Auto Feature dialog box appears with the appropriate feature type selected from the list in the Measurement Properties area.

Features can be programmed using a Vision camera in a manner similar to using a contract probe. The three available methods are:

1) Selecting CAD data in the CAD View tab.

2) Placing target anchor points with mouse clicks in the Live View tab.

3) Entering values into the Theoretical edit boxes found in the Auto Feature dialog box. 

A Note on the Terminology of Hits

 XE "Hits" 

 XE "Taking hits" We refer to the process of using a contact probe to measure a feature as "taking a hit". In PC-DMIS Vision’s case, the hit refers to the actual position of the point in the measurement process. It is inaccurate to use this same terminology for Vision measurements. In PC-DMIS Vision, you actually click on the image in the Live View tab to relay ‘hits’ to the machine. 

 XE "Target anchor point" 

 XE "Anchor Point" The term "Target Anchor Point" better defines the process as it occurs inside PC-DMIS Vision. The points derived from these clicks are used as a reference to calculate the nominal form of the feature.

Vision Specific Controls

 XE "Vision:Auto Feature Dialog Box Controls" 

 XE "Auto Feature Dialog Box Controls" The Auto Feature dialog box has some controls that appear only if you're working in PC-DMIS Vision. For information on the other controls, see the main <A Href="ms-its:pcdlrn.chm::/htm/intro.htm">PC-DMIS Help file</a>PC-DMIS reference manual.
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Auto Feature dialog box

These are described in these tables:

Command Buttons
Description

[image: image83.bmp]
Move To button
Clicking the Move To button moves the field of view in the Graphics Display window and centers it on the current feature's XYZ location. If a feature is composed of more than one point (such as a line), then clicking this button switches between the points making up the feature.

[image: image84.bmp]
Test button
Clicking the Test button allows you to test a feature's creation and preview its dimensional data before it's actually created.

Clicking this button does the following:

· Creates a temporary feature in the program (shown with a fainter pen in the Edit window).

· Performs a measurement with the current parameters.

· Inserts some temporary dimensioning information to show the results of the feature evaluation. 

You can change parameters and click Test repeatedly until you have an acceptable measurement. Then when you click Create the software removes the dimensioning information, and converts the temporary feature into a normal feature in the part program.

Feature Locator Controls
Description

[image: image85.png]



Capture list
The Capture list allow you to select whether bitmap image captures used for the Feature Locator tab of the Probe Toolbox get taken from the CAD view, the LIVE view, or both views.
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For Features list
The For Features list lets you determine whether or not a bitmap image capture gets generated for all features of this type, or for just failed features of this type.
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Feature Locator list
The Feature Locator list allow you to select whether or not the Feature Locator tab of the Probe Toolbox displays a specified bitmap file. If you select Specified Bitmap the Feature Locator BMP box is enabled.
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Feature Locator BMP box
The Feature Locator BMP box allows you to type a pathway to a bitmap file or select a bitmap file from your system's directory structure. This box becomes available when you select Specified Bitmap from the Feature Locator list.

Vision Field Definitions

 XE "Vision:Edit window field definitions" 

 XE "Edit window field definitions" 

 XE "Field definitions" The Edit window command line for a sample vision circle reads:

feature_name=FEAT/TOG1, TOG2
THEO/ x_cord, y_cord, z_cord, I_vec, j_vec,
   k_vec, diam
ACTL/ x_cord, y_cord, z_cord, I_vec, j_vec,
  k_vec, diam 
VISION/CIRCLE
SURFACE_THEO_THICKNESS, n
USEBESTFIT/TOG3
SCREEN CAPTURE = TOG4, TOG5
FEATURE LOCATOR = TOG6.
MAGNIFICATION = n
FOCUS = Y/N
PREPOSITION = Y/N
FOCUS = FOCUS ID, n, n, TOG7, TOG8, TOG9,
   ILLUM SET
TARGET = FEAT ID, TOG10, n, TOG11, n,
   ILLUM SET
ENDVISION/

TOG1 = FEATURE TYPE 
CIRCLE / EDGE POINT / LINE / PROFILE 2D / SURFACE POINT are the currently available PC-DMIS Vision feature types.

TOG2 = POLR or RECT
TOG3 = ALGORITHM = 
LEAST_SQR, MIN_SEP, MAX_INSC, MIN_CIRSC
TOG4 = CAPTURE
This is a toggle field that allows you to save the CAD or LIVE view. If both views need to be saved, select BOTH. No views will be saved if NONE is displayed. Captured screen shots are available in the Edit window but you must be in Full Report mode. 
TOG5 = FOR FEATURES
This option toggles between FAILED and ALL. This will let you perform a screen capture for all the features, or only the features that fail to acquire sufficient points. 
TOG6 = FEATURE LOCATOR 
The feature locator option is used for specifying a bitmap image file that you want to appear in the Feature Locator tab of the Probe Toolbox when this feature is executed. This option can help you locate the feature. If this option isn’t needed, switch it to NONE.

PREPOSITION = YES or NO
This YES / NO toggle field moves the video camera to position and then pauses before taking a measurement. This allows you to make fine positional adjustments of the targets.

TOG7 =
This editable value indicates the range of search for the optimal focal position. 

TOG8 =
This editable value indicates the duration time (in seconds) that will be spent searching for the best focal position. (This value is also editable.)

TOG9 = 
This YES/NO toggle field indicates whether a second focus test will be performed. Toggle YES to improve the accuracy of the focal position. 

TOG10= 
This option toggles between LOW | HIGH | NORMAL | NONE. It indicates the density of points that will be returned for this target. See "Probe Toolbox: Define Targets tab" on page 21 for more information.

EDGE STRENGTH = n
This parameter allows you to select an appropriate edge strength threshold that will be used during the teach process. All edges that are assigned a ‘strength’ that is below this threshold will be ignored when looking for an edge. You can adjust this predetermined value by clicking on the value in the Edit window. You can also alter the value from within the Define Targets tab of the Probe Toolbox. Care should be taken in if changes are to be made to this parameter. Values should fall between the range of 0 and 255. 

TOG11= 
This toggle field switches between the available types of edge detections. They are: DOMINANT EDGE, SPECIFIED EDGE, NEAREST NOMINAL, or MATCHING EDGE. See "Probe Toolbox: Define Targets tab" on page 21. 

SPECIFIED EDGE = n
This parameter defines the Nth edge to be used for the specified edge detection method. Currently allows a number between 1-10 to be entered.

Using Offline and Online Modes

 XE "Vision:Offline" 

 XE "Vision:Online" 

 XE "Offline" 

 XE "Online" PC-DMIS Vision will let you prepare a part program in either offline or online modes. 

 XE "CAD Camera" 

 XE "Execution Teach" The CAD Camera functionality gives you the versatility to run this program in either mode.

Executing your Part Program in Teach Features Mode

<script language="VBScript">

  MenuStr = MapCtrl.GetHelpMap(8581)' ID_FILE_RETEACH

  If MenuStr <> "" Then

    MyRoadMap(MenuStr)

  End If

</script>

[image: image89.bmp] Teach Features icon.

To enter this mode, select the Teach Features icon from the Edit Window toolbar or select the Teach Features menu item. \definition "Teach Features Mode" 
 XE "Teach Features"

 XE "Executing on different machines"  The Teach Features mode allows you to teach your part program to your optical machine. Use this mode to verify, change as needed, and save illumination and edge detection parameters for each feature in your part program. When executing a part program originally created in offline mode on your optical machine for the first time, you must use this mode.

There are other times, however, when you may want to execute your part program in Teach Features mode. These include the following:

· When you move a part program from one machine to another.

· When you change hardware components that affect the lighting, such as lamps.

· When lighting conditions of the room where your system is housed change.

You will find that there are slight differences between different hardware systems and over time, and even within the same hardware system. The Teach Features mode addresses these issues.

How Teach Features Mode Works

During part program execution in Teach Features mode, PC-DMIS Vision steps you through the program feature by feature, allowing you to accept a feature's settings as they are, or make changes to ensure that the feature measures correctly. Once you finish executing the part program in Teach Features mode, PC-DMIS Vision returns your program to regular Execute mode.

Online Execution of Programs Created Offline

 XE "Teach Features" 

 XE "Executing on different machines" 

 XE "Executing offline programs in online mode" The first time you execute an offline created part program in online mode, the software will automatically execute it in Teach Features mode. Once you have stepped through the program, verifying the accuracy of the illumination and edge detection settings, the software automatically enters normal Execute mode.

Glossary of Terms \GLOSS 
 XE "Glossary" 
Dominant Edge

The dominant edge is the edge where the trigger is going to occur.

Edge Strength

When making a measurement using a camera and automated edge detection, the camera images are examined for changes in light intensity. At an edge, the intensity changes dramatically. The edge position is found at the point of maximum change in intensity. An edge may show up very clearly in the image. This is called a "strong" edge. Some edges aren't as distinct. These edges are called "weak" edges. The light intensity changes more slowly as you cross a weak edge. There are often many edges in the search region for the edge being measured. Dust, burs, and flash can all produce extra edges in the search region. To get a good measurement, the correct edge must be identified. In most cases the edge that needs to be measured shows up as the strongest edge. However, in rare cases, the intended edge isn't the strongest edge even when you use the smallest practical search region to eliminate as many of the other edges as possible. When multiple edges exist and the edge you want to measure isn't the dominant edge, the edge strength value can be used to eliminate some of the other edges from consideration. It is possible to eliminate weaker edges by simply specifying how strong an edge must be before it will be considered. The software ignores any edge with a lesser strength. Edge strength ranges from 0 to 255. The larger the number the stronger the edge.

Field of View

See FOV.

Focus Target

This is the red rectangular region that usually appears inside the green FOV of the Graphics Display window when you select the Focus tab from the Probe Toolbox.

[image: image90.png]



Focus target inside the FOV

FOV

This is the Field of View of the optical probing device. The software represents the FOV by a green rectangle that appears on top of the graphical image in the CAD View tab of the Graphic Display window. In the LIVE View tab the field of view is everything you see in that tab.
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Field of View – Green Rectangle Region

Illumination Quick Set

A set of defined lighting properties that can be quickly recalled to set the machine lamps to a specific state.

Multi-sensor

Multi-sensor machines most commonly have a video probe and a touch trigger probe. Some may have a laser probe. The probes are usually mounted on the machine simultaneously.

POVP

Programmable Optical Video Probe

Stage

This is the mounting table that the component sits on. Many systems make the stage out of glass to allow for backlighting of the work piece. The stage in many machines will move along the XY, or X and Y axes.

Target

In PC-DMIS Vision, you position targets on a feature to acquire measured points. Features can be measured by one or more targets. The type of target used is automatically chosen, based on the feature being measured. For example, 

· Measuring a circle feature uses a doughnut shaped target.
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Sample doughnut shaped target

· Measuring a line feature uses a rectangular shaped target.
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Sample rectangular shaped target

The size of the feature to measure, and the defined scanning tolerance determine the span of the target. To create targets, you need to first define the auto feature to measure by selecting it from the CAD model, by manually entering the nominal values, or by creating Target Anchor Points.

Target Anchor Points 

Target Anchor Points are small red circles with cross-hairs that allow you to define a target for the feature you want to measure.

[image: image94.png]



Sample anchor points around a circle

To use anchor points:

1. Access the Auto Feature dialog box for that feature. 

2. Access the Define Nominals tab of the Probe Toolbox.

3. Either click on the feature perimeter on the LIVE View, or move your machine's stage until the field of view cross hair is over the feature and then press your machine's Take Hit button.

4. Once sufficient anchor points have been defined, the default targets will appear on the Define Targets tab of the Probe Toolbox. 

[image: image95.bmp] Use Vector button \definition "Surface Vectors" 
For a circle feature, you need at least three anchor points (or six if you've selected the Use Vector button in the Auto Features dialog box for surface vectors).

Under Scan

An under scan is a specified distance along an edge or corner that PC-DMIS Vision automatically ignores when acquiring points. 

This option is useful when measuring complex features where point quality might dilute the feature’s accuracy. If you specify an under scan value (in mm or inches) for a complex target, any edges (or corners) that occur within the target will have the under scan applied. You cannot use an under scan for single segment features (points, lines, circles or arcs), but it's available for more complex features such as a 2D profile and slots.
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Illumination Set dialog box—Bottom Light tab



The Bottom Light is a lamp that shines from under the stage. It creates a silhouette of the part to be viewed.
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Edit Illumination Values dialog box—Ring Light tab



The Ring Light is a multi-bulb lamp that illuminates from above. This lamp is normally composed of an array of LED lights arranged in concentric rings or circles. 


You can usually program the ring light to illuminate a segment or 'pie wedge' of bulbs from one direction. 


You can control the direction and angle of illumination by illuminating just one of the rings of LEDS, a segment of one of the rings, or individual bulbs.





The Ring Light tab allows you additional editing capabilities specific to lamps with multiple bulbs:


Certain ring lights allow different intensities per ring, sector, or even per bulb. These lights will have a list in the Intensity area that allows a specific part of the lamp to be changed (for example, all “Section 1” bulbs). It also allows all bulbs to be changed by marking the Change All check box. It’s also possible to choose whether an increase or decrease in the level of the bulb intensity should keep their relative differences (RELATIVE), or should set them all to the same value (ABSOLUTE).


Positioning Ring Light Bulb Illumination

 XE "Ring Light:positioning bulb illumination" 

 XE "Bulbs:Ring Light" The arrow buttons allow you to easily rotate the bulb position. 


Clicking the Right Arrow or Left Arrow shifts the bulbs / sectors clockwise or counterclockwise respectively:
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 INCLUDEPICTURE "CHMHelp\\bitmaps\\Vision_Illum_Ring3.bmp" \* MERGEFORMAT [image: image3.png]





Example of a bulb shifted clockwise one section


Clicking the Up Arrow and Down Arrow allow bulb positions to be shifted inwards and outwards. If just the outer ring of bulbs is off, pressing the Down arrow will turn only the second ring of bulbs off.
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Example of a bulb shifted down one section
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Edit Illumination Values dialog box—Auxiliary Light tab



The Vector Light is a multi-bulb lamp that illuminates from above. The vector lamp is normally an array of LED lights arranged in four segments. This gives you control over the direction and angle of illumination. 





The Vector Light tab has the same options as the Ring Light tab (see above). You can position the illumination settings for this lamp by using the arrow icons.
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Edit Illumination Values dialog box—Top Light tab



The Top Light is a lamp supplemental to the camera that shines down on the part. This allows the surface of the part to be suitably illuminated for measurement.
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Illumination Set dialog box—Auxiliary Light tab



The Auxiliary Light or On Axis Light is a lamp that is directed through the optical path. It can provide better edge and feature visibility on some parts than other light sources that illuminate from above because the light source isn't as diffused. Since it shines parallel to the optics, it's also easier to see into holes.






