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Using Inspection Plans In
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:

« 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 Optimizing the Path

« 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.

o If you import a .plancad file, the software imports both the plan features

and the embedded CAD model.
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« 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 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 that you can map features to sensors.
For more information, see the "Mapping Features to Sensors" topic.

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 Feature - Sensor Mapping dialog box to assign or map features to
probes (sensors). A sensor with a mapped feature, measures that feature during
execution.

To open the Feature - Sensor Mapping dialog box, do one of the following:

o Select Edit | Preferences | Feature - Sensor Mapping.

The software opens an empty dialog box. You can then use QuickFeatures to
populate the dialog box. For more information on QuickFeatures, see "Creating
QuickFeatures" in the "Creating Auto Features" chapter.
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If the menu item is disabled, be sure to close any instances of the
Measurement Strategy Editor.

o Select File | Import | Inspection Plan. Then choose a supported inspection plan
file type (.plancad or .planxml) and click Import.

The software populates the dialog box with the features in the inspection plan.
You can then use QuickFeatures to populate the dialog box with additional

features.
e Feature - Sensor Mapping
9 All Features v 0 Unassigned 4 Sensors $- ‘
gggDBBBBGB a
1D Sensor Strategy
0 Cr1 SPGOOM 2013 Adaptive Circle Scan
0 Qr2 SPGOOM 2013 Adaptive Circle Scan
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B PLN2 SpR5.5mi_Shy21 Adaptive Free-Form Plane £
i+ ENI1 1p2_3mm TIP Strategy
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Sensor Strategy
v v
Select All Features Deselect All Features Done

Feature - Sensor Mapping dialog box

To Assign a Feature to a Sensor

1. In the Edit window, position the cursor after the LOADPROBE command. If the
cursor is not positioned after the command, QuickFeature selection is possible,
but the Edit window will not be populated with the selected features.

2. From the Feature - Sensor Mapping dialog box, from the feature list, select one
or more features. You can then use the feature icons to filter by feature type. The
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software highlights the features that you select from this list in the Graphic
Display window. Press Shift key and position your mouse pointer over a feature
in the Graphic Display window. Then click the feature to add it to the list. The
features are not added to the Edit window until you click Done.

You can use the Shift key to select multiple sequential features and the
Ctrl key to select multiple non-sequential features. Each selected feature is
highlighted in the Graphic Display window.

3. From the Sensor list, select the probe to which you want to assign the selected
feature or features. Any new features added to the list are also assigned this
sensor.

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

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

Be patient while 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.

6. Once the software finishes the import, the Edit window shows LOADPROBE
commands for each probe you selected. After each LOADPROBE command, the
Edit window 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 Feature - Sensor Mapping dialog box, start to assign features as
usual according to the above procedure.

-

2. Before you click Done, click the Sensors Ordering button = (top right of dialog
box) to open the Sensors Ordering dialog box. This dialog box shows a list of
the current mapped probes.
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vy Sensors Ordering X

SP600M_2013
LSP_X1
Sp25_Sm1_5by21
tp2_3mm

Done

3. 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.

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

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

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

Description of the Feature - 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

Sensors Ordering ==button next to Sensors opens the Sensors Ordering dialog
box. You can use the Sensor Ordering dialog box to define a sensor order and
organize your imported features according to that order.

Q.. The search box filters the feature list by the text you type here.

SLH0OAR0EE
D B m B o 0 0 - The feature icons filter the feature list. Features that

match the selected icons appear in the feature list.
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Feature list - This list shows all the imported features in the inspection plan, along with
the sensor and strategy assigned to them. Click any of the column headers to rearrange
the list in alphanumeric order based on that column. When you click Done, the features
are organized in the same order in the Edit window with the LOADPROBE command for
the selected sensor added.
The features list 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 - This button applies the feature to sensor mapping as shown in the Feature -
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:

« 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.
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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" topic provides more information on this file.

©

The IP Measure option must be enabled on your LMS license or 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.

¥  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.
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Select IP name at E.‘E‘”

The following iInspection plans are svalable  The following inspection plans exist, but
in your CAD system, Please make a carnot be kmported untd it is released
selection or press cancel to continue to

selecting 3 fle containing an nspecton

plan,

Pant |
Plan 2
Plan 3
Man 4
Flan 5

ox Cancel

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.

o 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 in the PC-DMIS
CMM documentation.

e Specify the Optimize Path options and click OK, or click Skip to ignore
this step. See "Optimizing the Path" 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.
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2. Browse to the directory containing your file with an .ip flename extension.
3. Select the inspection plan, and click Import.
4. 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.

« 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 "Optimizing the Path" 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:

« 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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[ Madify Default Parameters

Defaud Pacamaters Fie Name

Creste

Use Rules Scopt

(o]

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.
« How to take hits from features within the inspection plan.

e How to display comments and features.

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:

10
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1. Select the Edit | Preferences | Inspection Plan Defaults menu option to display
the Modify Default Parameters dialog box.

Modify Default Parameters
Defauk Pacamaters Fie Name
D \PartPrograms\del s o] -
Set As Defauk Open Creste
Use Rules Scopt
[ Cose |

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

Pazzwaord: |

il

Cancel

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 @ :

Default Parameters File Name

D:'\tem nhInspectionPlansidefault.ipd

D:\tempiinspectionPlansdefault ipd

AdsGmand i, =
e I 1 Ao s D Al _...-A’-‘- LTS -.‘\\,'-\_ Press ~.‘M.‘ et e ke

Default Parameters File Name list - Default.ipd



Using Inspection Plans in PC-DMIS

The default path and file name used for your .ipd file is stored in the
Parameters File registry entry in the Planner 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.
« 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.
« If you want to create a new .ipd file, click Create to show the Default
Parameters dialog box for the new .ipd file.

D\temphInspectionPlans\defaultipd ﬁ
List off piopechss r Sot
= Auto Line
Display His vES
Show D atads HO
Coooidnale Type CARTESIAN
Bound Type BOUMDED
Auito Move NO
Ao Move Ditance CLDDO0K
Hursbes of Hiz 2
Theckres: Type THEO_THICKNESS
Thickness CUO0000
Depth L0000
Wipsd [ etescilion MO
= Auto Plane

Display Hits HO
Show Datmlc MO
Coordnale Tyupe CARTESLAM
Display Typs TRIANGLE
Auto Mo MO
dado Meve Dattancs QL0000
Murmbes of Hibs lor Fiow 2
Humber of Rigws 2
Thickness Type THEO_THICKHNESS
Thickris: CLDD00G
Spacer 1, 00000
Patier Type SOUARE =

Urits

™ Inches

o iilirnebers

Colapes/Expand 41 | o | Cocel

Default Parameters

4. To edit a property, from the right column, click on that property's value to show a
drop-down list.

5. 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.

12
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« Option lists provide a list of choices relevant to the associated item.
e Toggle fields provide only two choices, such as ON/OFF, YES/NO, or
TRUE/FALSE.

6. If you want to sort the List of properties alphabetically, click the Sort check box.

7. 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.

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

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.

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

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.

13
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Updating a Measurement Routine from an Inspection Plan

1. Select the 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:

Change Manager Plan

Update Candidates
New Plan: Existng Commands (Document):

2.0 2.0

Options... Vupéeh: Ignore ]
Canddates
Additon Canddates: Deletion Candidates:

o PN2
3. s
O Cr2
O Cr3
O cr4
O AL
O Ccrs
@ o
@ cn2

Change Manager Plan dialog box

4. 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.
5. Use the following controls to process the differences in the measurement routine

and the imported plan.

14
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Options - Opens the Change Managements Options dialog box. See
"Change Management Options".

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.

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.

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

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.

Updating a Measurement Routine from a CAD Model

15

1.

Import a CAD model into your measurement routine (File | Import | CAD) or
open a measurement routine that already contains a CAD model (File | Open).
. Select the File | Change Manager | CAD menu item to open the Change
Manager CAD dialog box:
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Change Manager CAD
Update Canddates
CAD Model: Existing Commands (Document):
CIR1 CIR1
CIR2 CIR2

Deletion Candidates:
W Display only changed parameters
Tolerance 2one location: 10.00000
Tolerance zone size; | 5.00000
Tolerance 20ne angle degrees: 90.00000
Recaladate
[ ox || concel

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.

S
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Change Manager CAD
Update Canddates
CAD Model: Existng Commands (Document):

CIR1 m
X 124.00000 X 122.00000
Y 50.00000 Y 50.00000
Z 0.00000 Z 0.00000

CIR2 CIR2

Update Ignore

Deletion Candidates:
¥ Dsplay only changed parameters

Tolerance 20ne locaton: 10,0000
Tolerance zone size: 0.50000
Tolerance zone angle degrees: 1.00000

Recalodate

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:

o 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 "Legacy PC-DMIS Planner
Parameters and Rules" for more information.

17
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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.

o Specify the Optimize Path options and click OK, or click Skip to
ignore this step. See "Optimizing the Path" for more information.
Review the optimization and close the Optimize Path Workflow
dialog box.

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

« 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.

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 (File | Change
Manager | CAD), 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

18
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the CAD Model list if the feature does not currently exist in the measurement
routine.
« 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.

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.

Change Management Options

Change Management Options

|| Display only changed parameters

[V|Keep existing plan name
Tolerance zone

1.000000 | ocation
1.000000 sjze

1.000000  Angle degrees

l OK ][ Cancel ]

Change Management Options dialog box
To access this dialog box:

1. Select the 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:

19
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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:

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

Optimizing the Path

Once you have created a measurement routine (or imported one from an Inspection
Plan), the Edit window contains commands to measure features on your part. The
software originally adds the features in the order that you select them. However, this
may not be the most efficient order to use.

With the Optimize Path Workflow dialog box (Edit | Optimize Path), you can have
PC-DMIS optimize the order in which it measures the features in your measurement
routine. PC-DMIS can also recommend the ideal tip angles for the different features on
the part.

Optimize Path can provide significant savings in execution time.

Optimize Path works only with routines that use touch probes. It does not work
with routines that use vision or laser devices.

You can access the Optimize Path Workflow dialog box at any time to perform path
optimizations on all or part of your measurement routine. This dialog box optimizes the
order in which PC-DMIS measures the features and what tip angles it uses and when.

For information on how to use this functionality, see these topics:

= Path Optimization Procedure
= The Optimize Path Workflow Dialog Box

20




Optimizing the Path

Path Optimization Procedure

This topic shows the procedure to optimize the path with the Optimize Path Workflow
dialog box. It uses the default options.

This dialog box uses three panels. The dots at the bottom indicate the panels and which
panel you're on. From left to right, these dots indicate panels 1, 2, and 3.

Step 1 - Set Options (Panel 1)

Panel 1 shows options you can select, as well as advanced settings.

1. Select Edit | Optimize Path or click Path Optimizer (k}') from the
QuickMeasure toolbar. This open the Optimize Path Workflow dialog box and
changes the Edit window to show Command mode. For information on the dialog
box, see "The Optimize Path Workflow Dialog Box".

[ Optimize Path Workflow - 0o X

Optimize Path

Features and Options
All features
@ Selected features
Starting feature:
CIRY v
Ending feature

PLN1 v

> Advanced Settings

o900 >

Optimize Path Workflow dialog box (Panel 1)
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2. On panel 1, from the Features and Options area, decide to optimize the path for
all the features (All features) or a subset range of features (Selected features).

A. If you choose Selected features, from the Starting feature list, choose a
start feature. You can also choose the feature directly from the Graphic
Display window.

B. If you choose Selected features, from the Ending feature list, choose an
end feature. You can also choose the feature directly from the Graphic
Display window.

L)
i-‘ '4
- -

¥  You can also open the dialog box with the starting and ending
features already selected if you choose them first from the Edit window.

1. From the Edit window, select the first feature in the range.
2. Press Shift.

3. Select the last feature in the range.

4. Select Edit | Optimize Path.

. If you need to do so, modify items under Advanced Settings.

4. Click the next button ( > ) to move to panel 2 in the dialog box. This
initiates the path optimization process and shows a progress bar.

The path optimization makes permanent changes to your measurement

routine. Make sure you're satisfied with the options in the first panel before you
start the process on panel 2.

Once the optimization process finishes, the only way to revert it is to choose File |
Quit and close the modified routine without saving it.

The previous button ( < ) only remains active until the optimization process
finishes. Once the process finishes, you cannot go back to the first panel.

Step 2 - View the Results (Panel 2)

Panel 2 shows how much the path improved.

1. On panel 2, review the circle graph and the Shorter value.

2. Click the next button ( B ) to move to panel 3.
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Step 3 - Cleanup Uncalibrated or Missing Tips (Panel 3)
Panel 3 shows the number of features without tips and the number of uncalibrated tips.
If you have features without tips:

1. From the Features without tips list, click on each feature to see that feature in
the Graphic Display window and to see an optimum tip angle.

2. Use the area above the Features without tips list (the area with the Use only
calibrated check box), and define a tip for the feature. This area behaves the
same as the Select Tip toolbar in the "Using Toolbars" chapter.

3. Click Apply to evaluate the new tip against the remaining features in the list. If
this new probe tip can measure any of these features, PC-DMIS assigns it to that
feature and then removes the feature from the Features without tips list.

4. If you want to re-optimize the path based on the new tips, mark the Perform
routing check box and click OK.

5. Once you click OK, the Optimize Path Summary dialog box closes, and the
Auto Create Clearance Moves dialog box opens. Use this dialog box to
automatically insert MOVE/POINT commands between features. For more
information, see "Inserting Clearance Moves Automatically” in the "Inserting
Move Commands" chapter.

If you have uncalibrated tips:

1. From the Uncalibrated Tips area, click on a tip and click Calibrate tip to open
up the Probe Utilities dialog box.

2. From the Probe Utilities dialog box, click Measure to begin the calibration. For
information on how to use the Probe Utilities dialog box to calibrate the tip, see
"Measure" in the "Defining Hardware" chapter.

When you're done, click finish ( v

box.

) to close the Optimize Path Workflow dialog

Step 4 - Apply Clearance Moves

If the Auto Create Clearance Moves dialog box opens, you can use this dialog box to
insert moves between features. For information, see "Auto Create Clearance moves
under the "Inserting Clearance Moves Automatically” topic in the "Inserting Move
Commands" chapter.
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Step 5 - Check for Collisions

It's always a good idea to check for collisions whenever your measurement routine
changes. For more information, see "Detecting Collisions" in the "Editing the CAD
Display" chapter.

During Optimization

During path optimization, PC-DMIS accounts for machine volume as the optimization
makes the following default modifications:

o« PC-DMIS sorts the features by the tips used to measure them. However, PC-
DMIS does not sort across ALIGNMENT or LOADPROBE commands.

« PC-DMIS also sorts features inside of groups.

« 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.

« PC-DMIS determines the best path for the probe to take based on distances
between features and the tip change.

« PC-DMIS adds dimensions at the end of the measurement routine.

« PC-DMIS adds constructed features as soon as possible.

« PC-DMIS ensures that features that have the RMeas option are not measured
prior to their related features.

« PC-DMIS then determines the best tip angle for each feature. For example, the
optimal tip angle for a cylinder is based on the cylinder vector, which may or may
not correspond to an exact tip angle.

« If PC-DMIS cannot find an appropriate tip, it assigns a tip of T?A?B? to that
feature in the measurement routine. It then adds this feature to the Features
without tips in panel 3.

The items under Advanced Settings in panel 1 can affect the above path optimization
process and procedure. For information on these settings and their effects, see
"Advanced Settings" in "The Optimize Path Workflow Dialog Box - Panel 1".

The Optimize Path Workflow Dialog Box

To access the Optimize Path Workflow dialog box, choose Edit | Optimize Path.
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[ Optimize Path Workflow - O X

Optimize Path

=eatures anag Opuons

All features
@ Selected features
Starting feature:
CIRY v
Ending feature

PLNI v

> Advanced Settings

Optimize Path Workflow Dialog Box

With this dialog box, PC-DMIS can reorder the measurement routine's commands to
create the most efficient path for the probe to take. At the end of this process, PC-DMIS
can also recommend optimal tip angles for the features in your routine. For the
procedure that goes with this dialog box, see "Path Optimization Procedure".

This dialog box uses three panels. The dots at the bottom indicate the panels and which
panel you're on. From left to right, these dots indicate panels 1, 2, and 3.

When the dialog box opens, it shows panel 1.

The topics for the panels show all the items on the dialog box.
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When you access this dialog box for the first time, PC-DMIS positions it on top
of the Edit Window. You can then move or size the dialog box. When you next open the
dialog box, the software remembers its latest position and size.

The Optimize Path Workflow Dialog Box - Panel 1

Panel 1 contains the options for the path optimization. In this panel you can decide to

optimize the path for all the features or just a subset of features based on a selected
range of features.

[ Optimize Path Workdlow - o X

Optimize Path

Features and
All features
@ Selected features
Starting feature
CIRY v
Ending feature

PLNI ~

> Advanced Settings

Optimize Path Workflow dialog box (Panel 1)

Features and Options area - With this area, you can decide what features receive the
path optimization:

All features - This option makes the path optimization occur for all the features in
the measurement routine.
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Selected features - The option makes the path optimization occur for only a
range of features in the measurement routine.

Starting feature - This is the first feature in a range of features. You can
also choose the feature directly from the Graphic Display window.

Ending feature -This is the last feature in a range of features. You can also
choose the feature directly from the Graphic Display window.

Advanced Settings

Tip Changes area - With this area, you can decide if and how PC-DMIS adds tip
changes during optimization.

Add tip changes - This switch determines whether PC-DMIS automatically
inserts tip changes during the optimization. If you turn this switch off, the Use only
defined tips and Ask if tip not found switches are disabled.

Use only defined tips - This switch determines whether PC-DMIS only uses
defined tips to measure features. If PC-DMIS cannot find an appropriate tip then it
assigns a tip of T?A?B? to that feature in the measurement routine. It then adds
this feature to the Features without tips in panel 3 of the dialog box after the
optimize path process finishes (for more information, see "The Optimize Path
Workflow Dialog Box - Panel 3"). If you turn off this switch, PC-DMIS uses
undefined tips. Prior to execution, PC-DMIS requires that you calibrate any
undefined tips.

Ask if tip not found - This switch determines whether PC-DMIS prompts the
operator if it cannot determine the optimal tip for a given feature. This lets the
operator manually specify the most appropriate tip.

Filter tips - This switch filters tips so that PC-DMIS considers only those tips with
angles that are within the Filter angle value. The Filter angle value defines a
maximum range for considered tip angles. If you don't filter the tips, PC-DMIS
considers all available tips.

Dimensions area - With this area, you can decide when to insert dimensions from your
inspection plan into the measurement routine.
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Sorting features and groups area - With this area, you can decide how PC-DMIS
handles sorting features and sorting features in groups.

Reorder features - This switch determines whether PC-DMIS sorts the features
during the optimization. This enables the following two options.

If you turned on All features under Features and Options, then this sorts all
features. If you chose Selected features then PC-DMIS only sorts that selected
range of features.

Reorder features inside of groups - This switch determines whether PC-DMIS
sorts features inside of GROUP commands during the optimization. If you don't
choose to sort inside groups, the software doesn't sort features in groups. Instead,
it only sorts the groups themselves as if they were a single feature.

Sort Inside Groups - This linked text opens a Sort Inside Groups dialog box that
contains all the GROUP commands in the measurement routine. You need to mark
the check box next to each group you want to sort. The software sorts inside
groups with the inner-most group first. It handles each group as a single feature to
its parent group.

The Optimize Path Workflow Dialog Box - Panel 2
Panel 2 of the Optimize Path Workflow dialog box shows the result of the path
optimization. It shows a percentage value. The path is that percentage shorter after the

optimization.

PC-DMIS calculates the total path length before and after optimization to get this value.
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[ Optimize Path Workdflow - o X

%

Shorter

Panel 2 showing a summary of optimization for a single-arm machine

If you use multiple CMM arms to measure the part, it shows the percentage shorter for
each arm:
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[ Optimize Path Workdflow - O X

/4%

Shorter on arm 1

53%

Shorter on arm 2

Panel 2 showing a summary of optimization for a dual-arm machine

< - The previous button shows panel 1. However it only remains active until the
optimization process finishes. Once the process finishes, you cannot go back to the first
panel, and you cannot undo the changes the process makes.

B - The next button shows panel 3 where you can work with uncalibrated or

missing tips.
The Optimize Path Workflow Dialog Box - Panel 3

Panel 3 of the Optimize Path Workflow dialog box shows features without tips and
uncalibrated tips. You can use this panel to resolve those items.
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P}

0 1

Tip Selection
features without tip C -

B PIN7
B PNz
B PIN3
! B PINS
B PN
B PING

Tip Calibration
uncalibrated tips C -
T1A308-90

LR v

With this panel, you can do the following:

o Define probe tips for features without tips
o Calibrate uncalibrated probe tips

Features without tip list - This shows the list of features that need a tip command. The
number in parentheses shows the number of items in the list. It corresponds to the red
number at the top of the panel.

You can click on a feature in this list to get a recommended tip. A mini window slides
into view. This window initially suggests the best tip and angles to use to measure that
feature:

T1A90B45
AGD )

B 45 [ —— ]

A o |
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A and B sliders show the current angle. You can also use them to modify the A
and B angles for the tip. A C slider may also appear if your probe supports C
angles.) You may want to use these sliders to tweak the angles. The animated
probe shows the current orientation in the Graphic Display window.

'JJ' Find Optimum Tip Angles - This sets the slider bars back to the
optimal tip angles for that feature.

Assign - Assigns the final tip angle to the feature and closes the mini window.

Tip Calibration list - This shows the list tips that need calibration. The number in
parentheses shows the number of items in the list. It corresponds to the blue number at
the top of the panel.

You can click on a tip to calibrate it. A mini mini window slides into view. This window
contains these items:

T1A90B180

Calibrate - This closes the mini window and opens the Probe Utilities dialog box
so that you can calibrate the probe tip. You can use the Measure button on the
Probe Utilities dialog box to calibrate the probe. For more information, see
"Calibrating Probe Tips" in the PC-DMIS CMM documentation.

CAttempt to find valid tip - This attempts to find a valid tip for the feature.

n‘ The small triangle buttons turn blue when you hover your pointer over them.
They collapse or expand the lists.

v | Closes the Optimize Path Workflow dialog box and opens the Auto Create
Clearance Moves dialog box to automatically insert clearance moves between
features.

Void Detection

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

Auto Surface Point
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e Auto Edge Point
e Auto Line

e Auto Plane

e Auto Circle

e Auto Round Slot
e Auto Cylinder

o 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 LMS license 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.

« 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.

« 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.

Void Detection for an Auto Plane Feature
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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.

Inserting Clearance Moves
Automatically

Once you import or create features and 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 automatically as MOVE /POINT commands to help
avoid unintentional collisions with the part. These menu items under the Clearance
Moves submenu are discussed below.

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