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Using Inspection Plans
iIn PC-DMIS

Using Inspection Plans in PC-DMIS: Introduction

The following topics describe how to create a measurement routine from your Inspection Plan
inside of PC-DMIS:

e Importing an Inspection Plan from Planner
e Mapping Features to Sensors
e Importing an Inspection Plan from Legacy PC-DMIS Planner

These other topics explain how to update your measurement routine later by using the Change
Management, how PC-DMIS uses path optimization, void detection, and clearance moves inside
the measurement routine:

e Updating Inspection Plans with the Change Manager
e Performing the Path Optimization

e Dual Arm Path Optimization

e Path Optimization Summary

e Void Detection

e Inserting Clearance Moves Automatically

Importing from Planner (.plancad, .planxml, .xml)

You can import the Inspection Plan from Planner into PC-DMIS by importing a .planxml or .xml
file exported from Planner. The .planxml or .xml file contains XML elements with the inspection
plan information.

To import a .plancad, .planxml or .xml file:

1. Create or open a measurement routine.
2. Choose File | Import | Inspection Plan to open the Import dialog box.
3. From the Import dialog box, locate and select a .plancad, .planxml or .xml file.

e If you import a .plancad file, the software imports both the plan features and the
embedded CAD model.

o |If PC-DMIS detects changes in the original .plancad file that you're referencing, it
asks if you want to use the Change Manager to handle those changes. For
information on the Change Manager, see "Updating Inspection Plans with the
Change Manager".

Your file to import should have the same measurement units as the measurement routine
that takes the import. If the files don't have the same measurement units, you can still
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import the file, but the measurement routine ends up with incorrect information. For
example, if you have a circle with an X value of 4 inches in the file to import, the software
imports it as 4 millimeters if the measurement routine that takes the import expects
millimeters.

4. Click Import to import the inspection plan and create a measurement routine from it. For
.plancad and .planxml files, once you click Import, the software opens the Sensor
Mapping dialog box so you can map features to sensors. For more information, see the
"Mapping Features to Sensors" topic.

Note: PC-DMIS uses registry settings to determine the settings for the imported features. You
can use the Measurement Strategy Editor or the Auto Feature dialog box to modify these
settings.

Mapping Features to Sensors

You can use the Sensor Mapping dialog box to assign features to probes (sensors) during an
inspection plan import.

To open the Sensor Mapping dialog box, choose File | Import | Inspection Plan. Then choose
a supported inspection plan file type (.plancad or .planxml) and click Import.
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To Assign a Feature to a Sensor

1. From the Sensor Mapping dialog box, from the feature list, select one or more features.
The software highlights those features in the Graphic Display window.

2. From the Sensor list, select the probe to which you want to assign the selected feature or
features.

3. If you want to use a specific strategy for those features, from the Strategy list, choose a
strategy.

4. Click Done to complete the mapping and to continue the import process.

Note: Be patient as the software does post processing and finishes the import. This
process can take a long time. On a standard test computer, 18 features mapped to two
probes, took about a minute.
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Once the software finishes the import, the Edit window shows LOADPROBE commands for
each probe you selected. After each LOADPROBE command, it shows the features that
you mapped to that probe.

To Organize Features by Sensor Order
You can also define a probe order and organize your imported features according to that order.

1.

From the Sensor Mapping dialog box, start to assign features as usual according to the
above procedure.

Before you click Done, click the ™ button (top right of dialog box) to open the Sensor
Ordering dialog box. It shows a list of the current mapped probes.

Sensor Ordering

For one or more probes, select the probe, and then drag and drop (or click the up and
down arrows) to change the probe order.

From the Sensor Ordering dialog box, click Done to use the order when PC-DMIS
finishes the import

From the Sensor Mapping dialog box, click Done to finish the import.

Once the software finishes the import, the order of LOADPROBE commands matches the
probe order you defined in the Sensor Ordering dialog box.

Description of the Sensor Mapping Dialog Box

All features - This text selects all the features in the feature list. It also shows the number of
features.

Unassigned - This text selects those features that you have not yet assigned to a sensor.

Sensors - This text shows the current number of sensors in the sensor list. The

o
-

button next

to Sensors opens the Sensor Ordering dialog box. You can use the Sensor Order dialog box to
define a sensor order and organize your imported features according to that order.
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Q _ The search box filters the feature list by the text you type here.

Feature list - This list shows all the imported features in the inspection plan.

It contains these columns:
ID - This column shows a symbol and name for each imported feature.
Sensor - This column shows the sensor name assigned to that feature.

Strategy - This column shows the current strategy for the feature. If nothing appears here
then the software uses the default strategy for that feature. For information on how to
define strategies, see "Using the Measurement Strategy Editor" topic in the "Setting Your
Preferences: Introduction" chapter.

Sensor - This list shows all the sensors available to the measurement routine.
Strategy - This list shows all the available strategies.

Select All Features - This text selects all the features in the feature list.
Deselect All Features - This text deselects all the features in the feature list.

Done - Applies the feature to sensor mapping as shown in the Sensor Mapping dialog box.

Importing an Inspection Plan from Legacy PC-
DMIS Planner

Importing a Legacy Planner Inspection Plan (.ip)
To import a Planner Inspection Plan as an .ip file, perform the following tasks first:

e Define Parameters and Rules
e Perform an optimization step on the imported plan
e Ensure that the probe won't collide with the part by inserting proper move commands

Once you have completed these tasks, you can then execute your imported inspection plan as a
newly created PC-DMIS measurement routine.

\_\g If you have problems using the PC-DMIS Planner commands inside PC-DMIS, ensure that
there is an InsPlan.dll file located in the directory where you installed PC-DMIS.

Inspection Plan Default File (.ipd)

You must have an Inspection Plan Default file or .ipd to import a .ip file into PC-DMIS. The
"Legacy Planner Parameters and Rules" topic provides more information on this file.
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@The IP Measure option must be enabled on your portlock to use the capabilities that are
discussed in this section.

Once you've performed the above preparatory steps, you can import the legacy inspection plan
and any rules by importing an inspection plan's .cad file that has the inspection plan embedded in
it or by importing a previously exported inspection plan.
To import an embedded Inspection Plan from a CAD file:

1. Select File | Import | CAD. The Open dialog box appears.

Tip: When importing a CAD file using the CAD by Reference menu option, PC-DMIS
updates the file accordingly if any changes were made to the IP CAD file by the legacy PC-
DMIS Planner application.

2. Browse to and select the needed IP CAD file and click Import. PC-DMIS imports the IP
CAD file.

3. Select File | Import | Inspection Plan. The Select IP Name dialog box appears.

Select [P name SR =

The following inspection plans a_r:awﬂmle Thee ol erapecion plars ewst, but
In your CAD system. Please make a carmol be imported untl it is released
selection or press cancel to continue to

| selectng a fie contairing an nepecion
plan,

Select IP Name dialog box

4. Select the needed Inspection Plan and click OK or click Cancel to browse to and select
an exported Inspection Plan via the Open dialog box.
5. Follow any on-screen instructions.

e Select the IPD file that will be applied to the imported Inspection Plan if you have
not previously selected it. See the "Legacy PC-DMIS Planner Parameters and
Rules" topic for more information.

o |If the insertion point is not at the end of the measurement routine, you are
prompted to move the cursor to the end of the measurement routine before
continuing.
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e If the CAD file comes from a CATIA v5 model, any comments associated with a
feature in the eTool data of the CATIA model are imported as Feature Locator
Text for the feature. Note that eTool is a proprietary format used by Chrysler. For
information on Feature Locator Text, see the "Providing and Using Feature
Locator Instructions” topic located in the PC-DMIS CMM documentation.

e Specify the Optimize Path options and click OK, or click Skip to ignore this step.
See the "Performing the Path Optimization" and "Path Optimization Summary"
topics for more information.

e Specify the options for "Inserting Clearance Moves Automatically" and click OK
to complete this process or click Cancel to skip this step.

To import an Inspection Plan from an exported .ip text file:
1. Select File | Import | Inspection Plan. An Import dialog box appears

2. Browse to the directory containing your file with an .ip filename extension.
Select the inspection plan, and click Import.
4. Follow any on-screen instructions.

w

e Select the IPD file that will be applied to the imported Inspection Plan if you have
not previously selected it. See the "Legacy PC-DMIS Planner Parameters and
Rules" topic for more information.

e If the insertion point is not at the end of the measurement routine, you are
prompted to move the cursor to the end of the measurement routine before
continuing.

e Specify the Optimize Path options and click OK, or click Skip to ignore this step.
See the "Performing the Path Optimization" and "Path Optimization Summary"
topics for more information.

e Specify the options for "Inserting Clearance Moves Automatically" and click OK
to complete this process or click Cancel to skip this step.

Once you've imported your inspection plan, the imported commands are preceded by a start
comment that provides the following basic information for the imported inspection plan:

e Date and time
e The .ip file name with path
e The .ipd file name and path

An end comment indicates the end of the imported inspection plan.

Legacy Planner Parameters and Rules

You can use Edit | Preferences | Inspection Plan Defaults menu option to open the Modify
Default Parameters dialog box. You can use this to edit the inspection plan default parameters
file (.ipd).
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Modify Default Parameters dialog box

The Inspection Plan Defaults File (.ipd)
An inspection plan defaults (.ipd) file determines the following:

e The parameters for an inspection plan imported into the software.

e The parameters for Auto Features, Constructed Features, and Dimensions.
e How to take hits from features within the inspection plan.

e How to display comments and features.

Note: During an .ip import, if you modify an .ipd file to contain feature parameters and sets it as
the default, the software modifies the registry settings. It then adds the new feature and uses the
registry settings to determine its properties.

The Inspection Plan Rules File (.ipr)

An inspection plan rules (.ipr) file is a Basic script that tells the software how to perform automatic
processes on the inspection plan when its imported. Rules can be modified for certain criteria. For
example, the number of hits taken on a circle based upon the diameter of the circle and so forth.

Before importing an inspection plan from a CAD file or an .ip or .xml file, you need to set up these
files to apply to imported inspection plans.

Creating and Modifying an Inspection Plan Default (.ipd)
File
To create a new .ipd file or make changes to an existing .ipd file, follow this procedure:

1. Selectthe Edit | Preferences | Inspection Plan Defaults menu option to display the
Modify Default Parameters dialog box.
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Modify Default Parameters — PC-DMIS Planner Default File

If password protection is enabled for PC-DMIS settings, you need to type the correct
password into the IPD Password dialog box to proceed. The password is case-sensitive.
For more information on password protection, see the "Password" topic discussed under
the "Setup Options: General Tab" topic in the "Setting Your Preferences" chapter.

IPD Password

Paszword:
Cancel

i

2. From the Modify Default Parameters dialog box, in the Default Parameters File Name
list, select the file you want to use. If the file isn't listed, click Browse to locate and open
one from your directory.

Modify Default Parameters ﬁ -

Default Farameters File Mame

A i o plpahA R, IR et SRl Bt et gt
Default Parameters File Name list - Default.ipd

Note: The default path and file name used for your .ipd file is stored in the Parameters
File option the Inspection Plan section of the Settings Editor. If no file name is specified,
PC-DMIS uses the default value of <PC-DMIS Install Directory>\default.ipd.

3. Decide if you want to edit parameters on an existing .ipd file or edit parameters on a new
one.
e If you want to open and modify an existing .ipd file, click the Open button to show
the Default Parameters dialog box for the selected .ipd file.
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If you want to create a new .ipd file, click Create to show the Default

Parameters dialog box for the new .ipd file.

D\tempilnspectionPlans\defaultipd ﬁ
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befault Parameters

To edit a property, from the right column, click on that property's value to show a drop-
down list.
Select the drop down list, and choose a different value. These values may represent

distance, amount, or some measured value. You can select values from option lists or
toggle fields.

Option lists provide a list of choices relevant to the associated item.
Toggle fields provide only two choices, such as ON/OFF, YES/NO, or

TRUE/FALSE.

If you want to sort the List of properties alphabetically, click the Sort check box.
Select either Inches or Millimeters to determine how units are displayed in the Default
Parameters dialog box. PC-DMIS also converts imported Inspection Plans to the
specified units if they are different from the Inspection Plan units.

Click the Collapse/Expand All button to collapse or expand the List of properties.

Important! If you do not achieve the desired results for imported Inspection Plan items,
you may need to update the needed parameter and recreate the .ipd file. Also, note that
.ipd files are only compatible with the version in which they were created. For example, an
.ipd created for PC-DMIS 4.2 is not compatible with PC-DMIS 4.3.

10
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9. Click OK to open the Save As dialog box, or click Cancel to abort any changes that have
been made.

10. Click Save to save the .ipd file.

11. If you want to make the file listed in the Default Parameters File Name box the default
file, click Set as Default. This copies any inspection planner settings for plan features
contained in that file and sets the equivalent default registry entries to those settings.

12. Click Close.

Updating Inspection Plans with the Change
Manager

Note: While this documentation specifically addresses Inspection Plans, it also applies to
updating measurement routine files created from Datalog files as well.

The Change Manager Plan updates a measurement routine you created from a previously
imported version of your plan with the latest version of your plan. The Change Manager CAD
compares the features values of the measurement routine with those in the CAD. You can then
update the measurement values based on the CAD values if necessary.

Updating a Measurement Routine from an Inspection Plan

1. Selectthe File | Change Manager | Plan menu item to open an Import dialog box.

2. You can import a .planxml or .xml file created from Planner or an .ip file created from the
legacy Planner.

3. Choose the plan to import and click Import to convert the file and show the Change
Manager Plan dialog box:

11
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Change Manager Plan dialog box

You can double-click on a feature name from any list to show its parameters for that
feature in order to compare values before updating your measurement routine.

Use the following controls to process the differences in the measurement routine and the
imported plan.

e Options - Opens the Change Managements Options dialog box. See "Change
Management Options".

e Update - This updates the selected feature into the Existing Commands from
the New Plan. If you select a feature from one list, the software highlights the
corresponding feature from the other list. You can select more than one feature
at a time to update. This button also updates any associated dimensions.

e Ignore - The selected feature is ignored for update into the Existing Commands
from the New Plan when you click this option. Selecting a feature from one list
will highlight the corresponding feature from the other list. You can select more
than one feature at a time to ignore.

e Undo (under Existing Commands area) - This is available only after you use
Update or Ignore. This reverts the last change made.

12
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Add - This adds the selected feature from the Addition Candidates list to the
bottom of the existing plan. You can select more than one feature at a time to
add.

Delete - The selected feature from the Deletion Candidates list is deleted from
the existing plan when you click this option. You can select more than one
feature at a time to delete.

Map - This is available only when you select one feature from both the Addition
and Deletion Candidate lists. This replaces the selected Deletion Candidate
feature with the selected Addition Candidate feature. This does not allow
multiple selections. You can map both like and unlike feature types (for example,
circle to a point, or point to a point).

Ignore - This ignores (removes) the selected feature from the Deletion
Candidates list, but it does not delete the feature from the existing plan when
you click this option. You can select more than one feature at a time to ignore.
Any feature that you remove from the list remains in the measurement routine.
Undo (under Deletion Candidates area) - This is available only after Add,
Delete or Map has been processed. This button reverts the last change made
OK - This closes the dialog box and updates the current measurement routine
with the changes made.

Cancel - This closes the dialog box and disregards any changes made.

Updating a Measurement Routine from a CAD Model

13

Import a CAD model into your measurement routine (File | Import | CAD) or open a
measurement routine that already contains a CAD model (File | Open).

2. Select the File | Change Manager | CAD menu item to open the Change Manager CAD
dialog box:
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Change Manager CAD

Update Candidates

CAD Model: Existing Commands (Document):

CIR1 CIR 1

CIR2 CIR2

D ke Canchdabes:
W Display only changed parameters
Tolerance zone location: | 10.00000
Tolerance zone size: | 5.00000
Tolerance zone sngle degrees: | S0.00000
Recalodate

Change Manager CAD dialog box

If the software finds differences between the CAD and command feature component, it
lists the features in the dialog box. It displays the CAD features in the CAD Model area

and the measurement routine features in the Existing Commands (Document) area of the

dialog box. Double-click any of the listed features to display its components.

14
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Change Manager CAD dialog box showing feature component values

4. Click the Update button to change the measurement routine's feature component values
to those of the CAD's. This button also updates any associated dimensions.

The Change Manager CAD dialog box functions the same as the Change Manager
Plan dialog box, except for the following items:

e The Add button and the Additional Candidates section are not available.

e The Edit button for the Deletion Candidates section displays the edit dialog box
for the selected feature in the Deletion Candidates list so that you can edit the
feature instead of just deleting or ignoring it.

o Select the IPD file to apply to the imported Inspection Plan if you have
not previously selected it. See the "Legacy PC-DMIS Planner
Parameters and Rules" topic for more information.

o If the insertion point is not at the end of the measurement routine, the
software prompts you to move the cursor to the end of the measurement
routine before continuing.

15
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o0 Specify the Optimize Path options and click OK, or click Skip to ignore
this step. See the "Performing the Path Optimization" topic for more
information. Review the "Path Optimization Summary" and click OK.

0 Specify the options for "Inserting Clearance Moves Automatically" and
click OK to complete this process or click Cancel to skip this step.

e |If the tolerances have changed, click the Recalculate button to recalculate using
the new tolerances. PC-DMIS then reviews the settings to determine which
features are close enough to the CAD model to be considered the same.

Note: The Change Management Options functions described for the Options button
are integrated into the Change Manager CAD form.

Centering and Highlighting Features

You can also use the Change Manager CAD dialog box to Center a feature or Highlight and
UnHighlight features you need to change or delete. This can help you to better see where
changes in a CAD model have been made or how you should update your measurement routine
to match a new CAD model.

To access this functionality, from the Change Manager CAD dialog box, right click on any feature
name in any of the lists (CAD Model, Existing Commands or Deletion Candidates) to display the
options.

Center in CAD
Highlight in CAD
UnHighlight in CAD

The options performs the following functions:

e Center in CAD - This centers the selected feature location in the CAD Window.

e Highlight in CAD - This highlights the selected feature in the CAD window. You can only
highlight one feature at a time, and you cannot highlight any feature in the CAD Model list
if the feature does not currently exist in the Measurement Routine.

e UnHighlight in CAD - This clears the highlight on feature in the CAD window.

Reloading a CAD File

If the software doesn't automatically detect a modified CAD model and reload it in the Change
Manager (which can happen if the original native CAD file is moved from its known location), you
can use File | Change Manager | Reload CAD to manually tell the Change Manager to reload
the CAD model.

Note: PC-DMIS uses registry settings to determine the settings for the imported features. You
can use the Measurement Strategy Editor or the Auto Feature dialog box to modify these
settings.

16




Using Inspection Plans in PC-DMIS
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Change Management Options dialog box
To access this dialog box:

1. Selectthe File | Change Manager | Plan menu item.

2. From the inspection plan Import dialog box, navigate to the inspection plan file to import,
and click Import.

3. Click Options to display the Change Management Options dialog box.

The following options are available:

Display Only Changed Parameters - This displays only the changed parameters for
expanded features in the lists of the Update Candidate area.

Keep existing plan name - This retains feature names in the existing plan.
Otherwise the software replaces the feature name with the feature name from the
imported plan.

Tolerance Zone - You can use this area to define the tolerance values the software
should use to evaluate the features. The software shows the features that are within
tolerance in the New Plan and Existing Plan (Program) lists. The software
evaluates the following feature dimensions:

e Location - Provides the tolerance for location evaluation.

e Size - Provides the tolerance for size evaluation.
e Angle Degrees - Provides the tolerance for angle evaluation.

17



Using Inspection Plans in PC-DMIS

Performing the Path Optimization

Once PC-DMIS finishes importing your inspection plan, the edit window contains the commands
to measure the features. You can use optimize the order in which PC-DMIS measures the
features and what tip angles it uses use and when. This "path optimization" uses the Optimize

Path dialog box (Edit | Optimize Path).

You can access the Optimize Path dialog box at any time to perform path optimizations on all or

part of your measurement routine.

@The IP Measure option must be programmed in your portlock for this menu option and dialog

box to appear.

To perform a path optimization:

1. Select Edit | Optimize Path, or select a group of continuous features in the Edit window,
right-click on them, and select Optimize Path. The Optimize Path dialog box appears.

Feature range

| Sort features:

All features
® Selected faatres

Starting feature:

PLNZ = PLANE (COMNTACT)
Ending feature:

PLNZ = PLANE [CONTACT)

Sort Insade Groups...

Demermsaons
% Insert at end
Insert A% sO0n &% possibls
Dual arms

Visaan

Optimize Path dialog box

Optimize Path n

Tip changes

[+] Add tip changes:
Only defined tips
Mirwmim conscal andgle
| sk if Bp not found

Conical range of tip shank:
(cone half angle in degrees)
5

Sort penalty in seconds for:

P MTH: 10
Wrist: 3
PHS Wirst: 5

oK Cancel

2. Determine what features you want to optimize. You can choose the All features option
button or the Selected features option from the Features range area. All features sorts
all the features, Selected features only sorts those features selected in the Edit window.

18
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\\’?gThe Selected features option only becomes enabled if you select multiple features
from the edit window before accessing the Optimize Path dialog box.

Choose a feature from the Starting feature drop-down list or from the Graphic Display
window. PC-DMIS colors the feature green in the Graphic Display window. Path
optimization will start from this selected feature.

Choose a feature from the Ending feature drop-down list or from the Graphic Display
window. PC-DMIS colors the feature red in the Graphic Display window. Path
optimization will finish at this selected feature.

Click the Sort inside groups check box to sort each group, as well as a group within a
group. Sorting inside groups will be done starting with the inner-most group. Each group
will be handled as a single feature to its parent group. If this check box is unchecked,
groups are sorted as if they are a single feature and no sorting inside groups is possible.
Decide when to insert dimensions from your inspection plan into the measurement
routine by selecting the appropriate options from the Dimensions area. You can insert
dimensions at the end of all the measured features by selecting Insert at end or as soon
as possible after each measured feature by selecting Insert as soon as possible.
Determine whether PC-DMIS should insert tip changes. If so, select the Add tip

changes check box. i

How it Works

PC-DMIS uses the auto wrist algorithm to select the best tip. (For information on
how this algorithm works, see the "Auto Wrist Toggle" topic in the "Creating Auto
Features" chapter.) If the tip fails, PC-DMIS flips the feature vector and checks a
second time. If both tips fail, PC-DMIS moves to the next feature.

If you mark Add tip changes, PC-DMIS enables the items in the Tip changes
area:

e Select the Only defined tips check box if you want PC-DMIS to assign only
defined tips to features. If an appropriate tip can not be found to measure a
feature, then the feature will be assigned T?A?B?. This feature will be added to
the list of Features without tips which is displayed to the user in the summary
dialog at the completion of the Optimize Path process. If you clear this check
box, PC-DMIS will also use undefined tips. Prior to execution, PC-DMIS will
require that you calibrate any undefined tips.

e Select the Ask if tip not found check box if you want PC-DMIS to prompt you
when it cannot determine the optimal tip for a given feature. This will allow you to
manually specify the most appropriate tip.

e Type an angle value into the Conical range of tip shank box. This determines
the conical angle tolerance for added tip changes. This allows PC-DMIS to utilize
a tip that has a shank vector that is within the tolerance of the optimal vector
angle for a given feature. Some feature types have a built in conical range. PC-
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DMIS adds value you typed to the built-in range. The proposed tip angle is also
checked by running collision detection (silently) to determine if the tip will actually
work.

L1
The default conical half angle values by feature type are as follows:

0 Auto Edge Point feature: 45 degrees.

o0 Other point, line, or plane features: 90 degrees. (Since a plane with a
vector of 0, 0, 1 could be measured by TIAOBO or TLA90BO, PC-DMIS
adds the user entered value to the built-in range.)

o All other feature types: 0 degrees. (For example, if you specified a
conical range of 7.5, and PC-DMIS was performing the optimization for a
cylinder feature, any tip angle within +/- 7.5 degrees of the cylinder
vector would be acceptable (user conical range of 7.5 + the default range
for a cylinder of O degrees).

Using the image below as a guide, assume that the conical range of tip
shank value is set to 7.5 degrees. If the orange-dotted line (B) and the red
sphere represent a tip that exactly coincides with the vector of the cylinder
(A), and the green-dotted line (C) represents some tip that does not coincide
with the vector of the cylinder, as long as the angle represented by the red
arc (D) is less than or equal to the specified value (in this case 7.5 degrees),
then the green dotted tip angle (C) is a valid tip angle to measure the
cylinder.

(1
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e Sort penalty in seconds for: MIP/MIH, PH9/PH10, PHS WRIST - These values
in seconds are an approximation of the time taken by a CMM to change tips for
various categories of probes. The default penalties mean that all features
measured with a given tip will be grouped together and sorted within that tip
group. For example, If the penalty were set to zero, this would allow the
Optimize Path process to sort features solely based on the distance traveled
between features while completely ignoring tip changes.

¢ Minimum conical angle - This check box, when marked, moves the probe tip
angle by a minimum offset angle when the probe approach would normally cause
a hit that is coincident with the probe body. This helps to reduce stress placed on
probe bodies from these types of hits.

(A) shows a hit coincident with the probe body.

(B) shows a more desirable hit where the probe is moved by the defined minimum
offset angle.

(6) indicates the minimum angle.

e Vision / Sort penalty in seconds for: Magnification Change, lllumination
Change - These values in seconds are only an approximation of the time taken
by a Vision Probe to change magnification or Illumination for a given feature. The
default penalties mean that all features that use the same magnification or
illumination will be grouped together and sorted within that group. For example, If
the penalty were set to zero, this would allow the Optimize Path process to sort
features solely based on the distance traveled between features while completely
ignoring magnification or illumination changes.

8. Click OK to perform the path optimization; PC-DMIS does the following:

e Takes the tip vector and the cone tolerance and determines the best tip angle for
each feature. For example, the optimal tip angle for a cylinder will be based on
the cylinder vector, which may or may not correspond to an exact tip angle.

e Sorts the features by the tips used to measure them.

e Determines the best path for the probe to take based on distances between
features and the tip change.
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e Adds dimensions either at the end of the measurement routine or after each
feature.
e Adds constructed features as soon as possible.

\’?g Path Optimization also accounts for the machine volume.

9. Adjust the size of the Path Lines if needed by editing the Path Lines radius value and
clicking Set. When Path Optimization is determined, the new radius will be applied to
path line displays.

See the "Dual Arm Path Optimization" topic for information on Dual Arm measurement routines.

\’?g PC-DMIS will not sort across alignment or loadprobe commands. Additionally, PC-DMIS
removes all MOVE/POINT commands, but preserves any motion commands or other parameters
that may affect measurement, such as retract distance, prehit distance, and so on.

Path Optimization ensures that features that have the RMeas option will not be measured prior to
the features to which their measurement is relative.

To perform a path optimization on features in a GROUP command:

1. From the Edit window, right-click on a GROUP command. For information on GROUP
commands, see "Working with User-Defined Groups" in the "Using the Edit Window"
chapter.

2. From the shortcut menu, choose Path | Optimize Path to select the features inside of the
group. (The software expands a collapsed GROUP command to do this.) The Optimize
Path dialog box appears.

3. From the Optimize Path dialog box, define the optimization options. You can find these
in the above procedure.

4. Click OK to optimize the path for the selected features and to show the Optimize Path
Summary dialog box.

5. Review the results, and click OK to finish the optimization and close both dialog boxes.
The software returns the GROUP command to its previous state.

Dual Arm Path Optimization

Path Optimization for dual arm measurement routines are similar to single arm measurement
routines with a few exceptions. When you have multiple arms enabled inside PC-DMIS and you
access the Optimize Path dialog box (Edit | Optimize Path), the Dual arms area of the
Optimize Path dialog box is enabled and the Starting feature pull-down list is hidden.

To complete Path Optimization for dual arms, follow the procedure described in "Performing the
Path Optimization" and then complete the following steps:

1. Select the Assign arms check box. The Optimize Path process will assign arms to each
of the Selected Features (or All Features ).

o |If all probe hits of a feature can be measured by Arm1, then it will be assigned to
Arm1.

22
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e If Arm1 cannot measure a feature, but Arm2 can reach all of the probe hits that
feature, then it is assigned to Arm2.

e If neither arm can measure the feature, then Arm1l is assigned and the feature is
added to the list of Dual Arm Errors / Features that cannot be measured
which is displayed to the user in the summary dialog at the completion of the
Optimize Path process.

Dual arms
v Assign arms
%% Overlap to use; 100

Dual Arms are of the Optimize Path dialog box

2. Specify the Overlap percentage in the %Overlap to use. This controls how the machine
volume is divided between the two arms. At 0%, each arm would only be allowed to
measure features that are within the half of the machine volume that is accessible to that
arm. At 100%, Arm1 would be assigned to all the features.

3. Click OK to begin the Path Optimization process. This displays the Optimize Path
Starting Features dialog box. This allows you to specify the starting feature for each arm

f b

Optimize Path Starting Features

Arm1 starting feature :
|CIR2 = CIRCLE (CONTACT)  ~|

Arm?2 starting feature :

1 B2

Optimize Path Starting Features dialog box

Path Optimization Summary

Once the Path optimization has completed, the Optimize Path Summary dialog box is displayed
and shows the results of the path optimization.

23
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Optimize Path Summary ™|
Path length %% shorter after optimization

32.036 7

Probe tip errors

Features without tips:

Copy To Clipboard

Uncalibrated tips:

Optimize Path Summary dialog box

The dialog box reports the following information:

Path Length % Shorter after Optimization - This value refers to the percent reduction of
the optimized path length compared to the normal path length. For dual arm machines, it
gives a percentage for both arms.

Probe Tip Errors - Features that were not assigned to a probe tip are listed in the
Features without tips list. You may need to define new probe tips to ensure that each
feature has a tip that can measure it.

Copy to Clipboard - This button copies the list of Features without tips to the Windows
Clipboard.

Uncalibrated tips - This button shows the uncalibrated probe tips that you plan to use to

measure features in your measurement routine. You may need to calibrate these tips
before executing the measurement routine.
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Dual Arm Errors - Features that the measurement routine was unable to measure by
either arm will be included in this list.

Void Detection

Void Detection prevents hits from being taken in empty spaces (such as holes). This functionality
has been added to these Auto Features:

e Auto Surface Point
e Auto Edge Point

e Auto Line

e Auto Plane

e Auto Circle

e Auto Round Slot

e Auto Cylinder

e Auto Cone

Without Void Detection, an auto feature may place hits in holes and other empty spaces in the
CAD surface and the part.

PC-DMIS uses void detection if your hardware key (or portlock) has been programmed with the
IP measure item. PC-DMIS automatically applies void detection to the generation of the probe
hits when you create a supported auto feature by using the parameters from the corresponding
Auto Feature dialog box (Insert | Feature | Auto) such as # hits, Start Angle and End Angle
for an auto circle. Any probe hits that would normally fall into a void are moved so that they reside
on the surface of the selected feature.

e For an Auto Plane feature, you can determine this distance, termed a "boundary offset”,
from any edge. This boundary offset is specified inside the Void detection area of the
Auto Move Properties tab of the Probe Toolbox.

e For the other supported Auto Features, this distance is the tip's radius value.

Requested sample hits for Auto Circles or Auto Cylinders are also automatically generated with
void detection.

The following examples show when Void Detection would be useful for accurately and safely
measuring an Auto Feature. Hits denoted with an “X” are determined to be voids and are
corrected to the edge of the auto feature surface.
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Void Detection for an Auto Cylinder Feature

Void Detection can be turned On or Off using the Void Detection toggle on the dialog box. For
details on the toggle, see the "Void Detection Toggle" topic in the "Creating Auto Features"
chapter of the Core documentation.

Inserting Clearance Moves Automatically

Once you import or create features and you perform a Path Optimization, you need to ensure that
your probe won't collide with your part during measurement. PC-DMIS contains menu options in
the Operation | Graphic Display Window | Clearance Moves submenu that insert clearance
moves as MOVE/POINT commands automatically to help avoid unintentional collisions with the
part.

These menu items are discussed below.

Auto Insert Moves

This menu item opens up the Auto Create Clearance Moves dialog box. You can select a
starting feature and an ending feature. PC-DMIS then inserts defined clearance MOVE/POINT
commands between all the features in that defined range. PC-DMIS cannot place move
commands prior to the first feature. Make sure you have a clear path between the probe's start
position and the first feature.

1. Select the Auto Insert Moves menu option (Operation | Graphic Display Window |
Clearance Moves | Auto Insert Moves). The Auto Create Clearance Moves dialog box
appears.
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Auto Create Clearance Moves &J
Start feature: A -

End feature: |F'NT3 j

Collision safety distance: 0
Insert dearance moves offset: 10

Maximum attempts: 50 =1

| Delete existing moves

QK Cancel

Auto Create Clearance Moves dialog box

2. Select the first feature for the range of features from the Start list.

Select the last feature for the range of features from the End list.

4. Type a mm distance in the Collision safety distance box. This value provides a buffer
zone around the probe tip so that PC-DMIS considers close misses as collisions.

5. Type a mm distance in the Insert clearance moves offset box. It defines the distance
the probe moves away from the part when it detects a collision when moving between
features. PC-DMIS attempts to go directly to the next feature, but compensates for
collisions by inserting clearance move commands. It continues this process until it
defines a collision free path to the next feature. More than one move command may be
inserted between features. PC-DMIS stores this move offset value inside the
CollisionMoveClearancelnMM registry entry located under the AutolnsertMoves
section of the PC-DMIS Settings Editor.

6. Adjust the value for Maximum Attempts as needed. The larger the value, the more
intensive the search is to find a solution for the feature being worked on if a solution is
available. Also, the larger the number, the more time it takes to calculate a solution if
available.

7. Select the Delete existing moves check box if you want to delete any pre-existing move
commands in the measurement routine.

w

@ For Dual Arm measurement routines, PC-DMIS inserts MOVE/EXCLUSIVE_ZONE
commands as needed to guard against the two arms colliding during execution.

Within Feature

This menu item (Operation | Graphic Display Window | Clearance Moves | Within Feature)
only works in QuickFeatures mode. If the menu item is marked with a check box and you create a
QuickFeature, PC-DMIS checks the probe path inside the feature and adds clearance moves as
needed within the feature. This is different from the With Feature Creation menu item below
which adds clearance moves between features.

With Feature Creation
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If this menu item (Operation | Graphic Display Window | Clearance Moves | With Feature
Creation) is marked with a check box, PC-DMIS uses a simple algorithm to automatically inserts
MOVE/POINT commands as needed as you add features to the measurement routine. The angle
between the features must be within a range of 30 to 150 degrees. The algorithm cannot solve
anything outside this range. For example, two circle features at different depths but on the same
face, results in a 0 degree angle between them and can't be solved. When inserting the move
commands, this menu item behaves similarly to the Auto Create Insert Moves dialog box and
uses one feature above and below the newly inserted feature as the start and end features. This
menu item also uses the distance defined in the Col I isionMoveClearancelnMM registry
entry.

In QuickFeatures mode the menu item activates a new algorithm to generate safe clearance
moves as required as you add quick features. Automatic safe moves between features that use
different probe tip angles are not yet supported. You must manually define those moves.

@This only functions in offline mode.

With Collision Detection

[Note: This option is not supported in QuickFeatures mode.

The With Collision Detection menu item (Operation | Graphic Display Window | Clearance
Moves | With Collision Detection) must be marked for this to become enabled. With Collision
Detection extends the functionality of With Feature Creation so you aren't limited by the angle
restrictions between features. If this is marked, PC-DMIS uses the collision detection algorithm to
detect collisions instead of the simple algorithm. It provide clearance moves between the range of
features. For each collision found, it then insert the appropriate clearance moves.

:nghe IP Measure option in your portlock must be enabled to use these menu items.

For more information on detecting collisions, see "Detecting Collisions" in the "Editing the CAD
Display" chapter.
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