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Editing the CAD Display 
 

Editing the CAD Display: Introduction 
PC-DMIS lets you edit the display of the CAD in the Graphic Display window. 

The main topics in this chapter describe how to edit the CAD display. These include: 

• Setting Up the Screen View 
• Working with CAD Levels 
• Making CAD 3D by Using the Create Levels Window 
• Working with CAD Groups 
• Working with CAD Captures 
• Managing and Positioning On-Screen Elements 
• Switching Between Curve and Surface Modes 
• Drawing Surfaces 
• Highlighting CAD Elements 
• Displaying Mouse Coordinates in Screen Counter Text 
• Repainting the Screen 
• Changing Screen Modes 
• Changing Screen Colors 
• Changing Trihedron Colors 
• Scaling the Drawing 
• Rotating the Drawing 
• Changing Rotation and Other Motion Options 
• Showing and Hiding Graphics 
• Working with CAD GD&T Callouts 
• Working with Assemblies of Parts 
• Creating a CAD Section Cut 
• CAD GD&T Selection 
• Working with a Machine Assembly 
• Viewing CAD Information 
• Verifying CAD Information 
• Using Screen Captures of the Graphic Display window 
• Editing CAD Elements 
• Editing CAD Vectors 
• Applying Lighting and Materials to the CAD Display 
• Selecting Features Using the Graphic Display window 
• Identifying Features by Using Tooltips 
• Automatically Positioning Feature ID Labels 
• Editing Dimension Colors 
• Editing Features 
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• Showing, Animating, and Moving Path Lines 
• Deleting CAD Elements 
• Deleting Features 
• Deleting Dimensions 
• Transforming a CAD Model 
• Working with CAD Coordinate Systems 
• Checking and Fixing Point Nominal Deviation 
• Modifying Display Symbols 
• Changing CAD Tolerances 
• Centering the Probe on the Screen 
• Viewing the Graphic Display in Demo Mode 
• Viewing Clearance Planes 
• Using the ClearanceCube 

Setting Up the Screen View 
 

The Edit | Graphic Display Window | View Setup option opens the View Setup dialog box. 

Clicking the View Setup icon  from the Graphic Modes toolbar also displays this dialog box. 

Use the View Setup dialog box to specify the number of views (maximum of four) of the part that 
PC-DMIS displays in the Graphic Display window. You can also determine the orientation of each 
view and if the particular view is displayed as a wire frame or a solid. 

 
View Setup dialog box 

Hint: To quickly change how the part is displayed in the "blue" view, you can click on the icons 
available on the Graphic View toolbar. 

To store your view for later use, you can create and recall the view. See "Working with Viewsets" 
in "Inserting Report Commands". 
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Changing Layout and Views 
To change the screen layout and the orientation of the views: 

1. Access the View Setup dialog box (Edit | Graphic Display window | View Setup). 
2. From the Layout area, select the desired screen style. For example, to split the screen 

into two different views of the part image, click on button two or three (in the first row). 
The window splits horizontally or vertically, based on the button you choose. 

3. With the drop-down list box, select the desired view orientation for each window to 
display. For example, to view the part image from the Z+ direction, simply select Z+ from 
the drop-down list box. Or, to view the same image from the Y- axis, select Y-. All of the 
display options only affect how PC-DMIS displays the part image. They do not affect the 
measured data or inspection results. 

4. If you want to display your part in the selected view of your part as a solid, select the 
Solid check box. You can leave the check box blank to display the part as a wire frame 
model. 

5. Click either the Apply button or the OK button. 

• If you click Apply, PC-DMIS re-draws the Graphic Display window to reflect the 
current settings. This lets you preview your changes. 

• If you click OK, PC-DMIS closes the View Setup dialog box and applies the 
changes to the Graphic Display window. At any time before you click OK, you 
can click Cancel to close the dialog box and revert the views to what they were. 

To redefine the sizes of the views in the Graphic Display window: 

1. Position the pointer on the line separating the windows. The single arrow cursor changes 
to a double arrow. 

2. Click and drag the pointer to the desired location to change the view size. 

This procedure works in either the horizontal or vertical position. You can then select the Scale 
To Fit option to re-scale the drawing so that it fits within the new window. For more information, 
see "Scaling the Drawing". 

Note: The software can be in any mode when changing the view size. 

 

Adding a 3D Grid 

From the View Setup dialog box, select a 3D Grid check box and click Apply to turn on the 3D 
grid for the selected view. The origin of the 3D grid is always located at the part's current 
alignment. If you enable a grid, and attempt to create a Quick Feature point (Vector, Edge, and 
Angle), the software snaps the point to the nearest intersection on the grid:  



Editing the CAD Display 

4 

 
Vector Point snapping to an intersection 

For information on creating Quick Features, see "Creating Quick Features by Hovering over CAD 
Elements" in the "Creating Auto Features" chapter. 

From the View Setup dialog box, the 3D Grid Setup button brings up the 3D Grid Setup dialog 
box where you can modify the grid spacing and label inset. 

 
3D Grid Setup dialog box 

Modify the grid line spacing by typing a value in the X axis, Y axis, and Z axis boxes or mark the 
Auto check box for that axis to have PC-DMIS automatically compute reasonable spacing. 

Grid line labels are placed around the outside of the window. These lines follow the current 
alignment defined in the Edit window. You can move these labels along the lines by changing the 
value shown in the Label Inset box. This value determines the pixel buffer size that PC-DMIS 
places between the outer edge of the Graphic Display window and the 3D grid labels. You can 
choose any integer value between 0 and 1000. 

Click OK to display the 3D grid in the Graphic Display window. 
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Example of a 3D Grid with Label Inset of 10 pixels in the X-Y Plane 

There are three possible grids that can be drawn: 

X-Y 

Y-Z 

Z-X 

PC-DMIS draws only one grid at a time. The grid drawn depends on the axis plane rotated 
closest to your screen (determined by the axis indicator). For example, the following axis indicator 
from the Graphic Display window shows the X-Y axis plane facing the user; PC-DMIS draws the 
X-Y axis grid. 

 
Axis Indicator showing the X-Y plane. 

Note: The color of the 3D grid can be modified from the Screen Color dialog box. See "Changing 
Screen Colors". 
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Showing lines over surfaces 

This check box applies to solid view only. Select this check box to cause points and lines that 
hide behind surfaces to show through. This option is useful for looking at measured features that 
are behind surfaces. For example, suppose a measured line in your part is slightly underneath 
the CAD surface. Selecting this check box will force the measured line to be visible. 

  

Viewing CAD Levels 

 
Levels area of the View Setup dialog box 

You can easily view predefined levels of CAD elements in an associated "view" by clicking on the 
level from the list and then selecting the view by clicking the Blue, Red, Yellow, or Green option 
button. 

By default, even if you haven't defined a level, PC-DMIS will always display a hidden 0 level. The 
0 level is a default level containing all the CAD elements in the CAD model. To create and work 
with CAD levels, see the "Working with CAD Levels" topic. 

  

Working with CAD Levels 
A CAD level consists of a group of user-selected CAD geometries or elements selected from the 
Graphic Display window. The level information is saved with the .CAD file so that if you import the 
.CAD into another measurement routine the level information is available there too. 

You can define which levels are displayed in each view of the Graphics Display window by using 
the CAD Levels dialog box (Edit | Graphic Display Window | CAD Levels). Once levels are 
defined, you can view the levels using either the CAD Levels dialog box or the View Setup 
dialog box (Edit | Graphic Display Window | View Setup). 

Clicking the CAD Levels icon  from the Graphics Modes toolbar or selecting the Edit | 
Graphic Display Window | CAD Levels menu item displays the CAD Levels dialog box. This 
dialog box lets you define the CAD elements to assign to the levels. You can also use it to modify 
levels, delete levels, and view levels in the Graphic Display window: 
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CAD Levels dialog box 

The dialog box contains these items: 

Levels List 

 

The list of levels in the upper-left area of the dialog box shows all the current levels in the CAD 
model. The list always contains the default level 0, a level that automatically contains all the CAD 
elements in the CAD file. 

Here are some operations you can perform using the levels list: 

• Double-click on a level from the list to select all CAD elements assigned to that level. 
• Select a CAD element in the Graphic Display window and press and hold CTRL on the 

keyboard to select the corresponding level in the level list. 
• Select the check box next to a level to show the selected level. 
• Clear the check box to hide the selected level. 

Visibility 
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The Visibility area provides option buttons and icon buttons that allow you to run visibility 
operations in order to change the hidden state of levels. 

The colored icon at the top of this area shows your current screen layout. It corresponds 
with the icon used in the Layout area of the View Setup dialog box. See "Setting Up the 

Screen View". 

The Blue, Red, Yellow, and Green options limit the visibility operation to only that "view" of the 
Graphic Display window. The All option applies the visibility operation to all views. 

These command buttons have pictures on them that depict their action: 

• Hide - Hides the level selected in the list. 

• Hide Siblings - Hides all the levels except the level selected in the list. 

• Show - Shows the level selected in the list. 

• Show Siblings - Shows all the levels except the level selected in the list. 

• Show All - Shows all the levels in the list. 

Note: These buttons have a dark gray background and are unavailable for selection until you 
select a level from the list of levels. 

Editing 
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The Editing area allows you to modify CAD levels. For all buttons except Create, you need to 
first select a level from the levels list, and the buttons affect that selected level. 

• Create - Creates a new level in the CAD model. Initially, there are not any CAD elements 
assigned with this new level. You need to use the Add button in the CAD Elements 
section to add CAD elements selected from the Graphic Display window to the new level. 

• Rename - Renames the selected level. You can also rename a level by clicking on a 
selected level in the list until the cursor appears. 

• Delete - Deletes the selected level. PC-DMIS assigns any CAD elements that were on 
that level to the default level 0. You cannot delete this default level. 

• Transform - Transforms the selected level. When you click this button, PC-DMIS 
displays the CAD Transform dialog box. See "Transforming a CAD Model" for 
information on using this dialog box. 

• Color - Changes the color of all CAD elements in the selected level. 

Saved Views 

 

The Saved Views area stores the level visibility state in the CAD model. These are saved inside 
the .CAD file. Use the drop-down combo box to either select and recall a saved view or to specify 
a name for a new view. 

Note: This level visibility state does not include the number of graphics views. The number of 
graphics views can only be saved using viewsets. See "Working with Viewsets". 

• Save - Saves the current level visibility state using the name entered in the combo box. 
• Delete - Deletes the saved view selected in the combo box. 

CAD Elements 
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The CAD Elements area modifies the level of the selected CAD elements. You can select (or 
deselect) CAD elements by simply clicking on or box-selecting them in the Graphic Display 
window. Selected elements are highlighted in red. 

• Add - Adds the selected CAD elements to the currently selected level in the list. 
• Subtract- Removes the selected CAD elements from the currently selected level in the 

list. The CAD elements are assigned the default level 0, but only if they are on the 
selected level. If a selected CAD element is not on the selected level, then that CAD 
element is not modified. 

• Deselect All - Clears any selected CAD elements on the Graphic Display window. 
• Selection Filter - The check boxes in the Selection Filter area filter the type of CAD 

elements assigned to a CAD level. You can also use the Color check box in this area to 
filter selection by the color of the CAD element. When you select the Color check-box, 
the color of the next CAD element that you select in the graphics window is used as the 
filter color. For subsequent selections, you can only select CAD elements with that color. 

Creating Levels 
1. Access the CAD Levels dialog box. 
2. Click Create from the Editing area. A new level number appears in the list of levels. 
3. Select the new level and rename it if desired. Even if you rename the level, PC-DMIS still 

shows the level number in parentheses. 
4. Ensure that the CAD level is selected from the list. 
5. From the Graphic Display window, select the CAD elements you want included in the 

CAD level. To limit which CAD element types are selectable, select the check boxes of 
CAD elements in the Selection Filter area. 

6. Click the Add button. PC-DMIS assigns the selected elements to the selected level. Now 
when you show that level and hide other levels, PC-DMIS shows only those elements. 

7. Click OK when finished to close the dialog box. 

Modifying Levels 
1. Access the CAD Levels dialog box. 



Editing the CAD Display 

11 

2. Select the level from the level list. 
3. To add elements to the level, select the CAD elements from the Graphic Display window 

and click Add. PC-DMIS modifies the level accordingly. 
4. To remove elements from the level, select the level and display its assigned CAD 

elements. From the Graphic Display window, select the elements to remove and click 
Subtract. PC-DMIS modifies the level accordingly. 

5. Click OK when finished to close the dialog box. 

Deleting Levels 
1. Access the CAD Levels dialog box. 
2. Select a level from the level list. 
3. Click Delete. PC-DMIS deletes the level and assigns all CAD elements of that level to the 

0 level. 
4. Click OK when finished to close the dialog box. 

Showing a Level for a Specific Layout Pane 
1. Access the CAD Levels dialog box. 
2. From list of levels, select the level to use and ensure that its check box is selected. 
3. From the Visibility area, select the Blue, Red, Yellow, or Green option button for the 

pane in which you want to view the level. 
4. Either deselect the check boxes from other levels in the list of levels, or use the pictured 

Hide Siblings button in the Visibility area to hide other levels. 
5. Click OK when finished to close the dialog box. 

Note: You can also view levels within the View Setup dialog box. 

 

Making CAD 3D by Using the Create Levels 
Window 
Note that the Operation | Graphic Display window | Make 3D menu option and the associated 
Create Levels window were removed in PC-DMIS 2009. The functionality to create CAD levels is 
now contained in the CAD Levels dialog box. See the "Working with CAD Levels" topic for more 
information . 

  

Working with CAD Groups 
Similar to a CAD level, a CAD group consists of a group of user-selected CAD geometries called 
"elements" selected from the Graphic Display window. 

However, CAD groups differ from CAD levels in these respects: 

• CAD elements can belong to more than one CAD group and there can be any number of 
these groups. 
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• CAD elements in a CAD group can span CAD levels. 
• CAD elements in a CAD group can span across multiple assembly components. 
• A CAD group's settings apply to all views of the graphical model. 

Selecting the Edit | Graphic Display window | CAD Groups menu item or click on the CAD 

Groups button  from the Graphics Modes toolbar to display the CAD Groups dialog box. 
This dialog box lets you define the CAD elements that are assigned to the groups. You can also 
use it to modify groups, delete groups, and view or hide groups in the Graphic Display window. 

CAD group information is saved with the .CAD file, so that if you import the .CAD into another 
measurement routine, the group information is available there too. 

 
CAD Groups dialog box 

The dialog box contains these items: 

CAD Groups 

 

The list of CAD groups in the upper-left area of the dialog box shows all the current CAD groups 
in the CAD model. Because CAD elements can be assigned to more than one group, this list lets 
you select (highlight) more than one group from the list at a time. So, for example, you could 
select a surface, then select two groups, and add that surface to both groups. 

Here are some operations you can perform using this groups list: 

• Double-click on a group from the list to select all CAD elements assigned to that group. 
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• Select a CAD element in the Graphic Display window and press and hold CTRL on the 
keyboard to select the corresponding group in the group list. 

• Mark the check box next to a group to show the CAD elements assigned to it. 
• Clear the check box next to a group to hide the CAD elements assigned to it. 

Visibility 

 

The Visibility area provides option buttons and icon buttons that allow you to run visibility 
operations in order to change the hidden state of the CAD groups. If a CAD object belongs to 
more than one group, and at least one of the groups is hidden, that CAD object becomes hidden 

as well. So, even if the CAD object is visible in another group, it is still hidden. 

The colored icon at the top of this area shows your current screen layout. It corresponds 
with the icon used in the Layout area of the View Setup dialog box. See "Setting Up the 

Screen View". 

The Blue, Red, Yellow, and Green options limit the visibility operation to only that "view" of the 
Graphic Display window. The All option applies the visibility operation to all views. 

These command buttons have pictures on them that depict their action: 

•  Hide - Hides the CAD group selected in the list. 

•  Hide Siblings - Hides all the CAD groups except the group selected in the list. 

•  Show - Shows the CAD group selected in the list. 

•  Show Siblings - Shows all the CAD groups except the group selected in the 
list. 

•  Show All - Shows all the CAD groups in the list. 

Note: These buttons have a dark gray background and are unavailable for selection until you 
select a CAD group from the list of groups. 

Editing 
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The Editing area allows you to modify CAD groups. For all buttons except Create, you need to 
first select at least one group from the CAD groups list, and the buttons affect the selected group 
or groups. 

• Create - Creates a new group. Initially, there are not any CAD elements assigned with 
this new group. You need to select the CAD elements from the Graphic Display window 
and then use the Add button in the CAD Elements section to add the selected CAD 
elements to the new group. 

• Rename - Renames the selected group. You can also rename a group by clicking on a 
selected group in the list until the cursor appears. 

• Delete - Deletes the selected groups (but not the CAD elements in those groups). 

Note: No Transform or Color buttons are used with CAD groups because the CAD elements 
can belong to more than one group. 

Saved Views 

 
The Saved Views area stores the CAD group visibility state in the CAD model. These are saved 
inside the .CAD file. Use the drop-down combo box to either select and recall a saved visibility 
state or to specify a name for a new view. 

Note: This CAD group visibility state does not include the number of graphics views. The number 
of graphics views can only be saved using viewsets. See "Working with Viewsets". 

• Save - Saves the current visibility state using the name entered in the combo box. 
• Delete - Deletes the saved visibility state selected in the combo box. 

CAD Elements 
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The CAD Elements area modifies the group using the selected CAD elements. You can select 
(or deselect) CAD elements by simply clicking on or box-selecting them in the Graphic Display 
window. Selected elements are highlighted in red. 

• Add - Adds the selected CAD elements to the currently selected groups in the list. 
• Subtract- Removes the selected CAD elements from the currently selected groups in the 

list. If a selected CAD element is not on the selected group, then that CAD element are 
not modified. 

• Deselect All - Clears any selected CAD elements on the Graphic Display window. 
• Selection Filter - The check boxes in the Selection Filter area filter the type of CAD 

elements assigned to a CAD group. You can also use the Color check box in this area to 
filter selection by the color of the CAD element. When you select the Color check-box, 
the color of the next CAD element that you select in the graphics window are used as the 
filter color. For subsequent selections, you can only select CAD elements with that color. 

Creating CAD Groups 
1. Access the CAD Groups dialog box. 
2. Click Create from the Editing area. A new group appears with "New Group" as the 

default name followed by a unique number. 
3. Select the group and rename it if desired by clicking again on the group or using the 

Rename button. 
4. Ensure that the CAD group is selected from the list. 
5. From the Graphic Display window, select the CAD elements you want included in the 

CAD group. Your selection can span multiple part models as part of an assembly or 
multiple layers. To limit which CAD element types are selectable, select the check boxes 
of CAD elements in the Selection Filter area. 

6. Click the Add button. PC-DMIS assigns the selected elements to the selected group. 
Now when you show that group and hide other groups, PC-DMIS show only those 
elements. 

7. Click OK when finished to close the dialog box. 
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Modifying CAD Groups 
1. Access the CAD Groups dialog box. 
2. Select the group from the CAD Groups list. 
3. To add elements to the group, select the CAD elements from the Graphic Display window 

and click Add. PC-DMIS modifies the group accordingly. 
4. To remove elements from the group, select the group and display its assigned CAD 

elements. From the Graphic Display window, select the elements to remove and click 
Subtract. PC-DMIS modifies the group accordingly. 

5. Click OK when finished to close the dialog box. 

Deleting CAD Groups 
1. Access the CAD Groups dialog box. 
2. Select a group from the CAD Groups list. 
3. Click Delete. 
4. Click OK when finished to close the dialog box. 

Working with CAD Captures 

 
CAD Captures dialog box 

A single CAD capture consists of one or more selected CAD elements stored in that capture. 
Similar to CAD Groups, you can use the CAD Capture dialog box (Edit | Graphic Display 
window | CAD Captures) to define multiple captures and what CAD to store in each capture. 
You can also activate or deactivate the CAD captures to show or hide the stored CAD elements 
within it. It essentially controls the visibility of CAD elements. However, it does more than CAD 
Groups, because the dialog box can also control the view orientation of each capture, perform a 
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scale-to-fit operation, change the rendering mode, and update the capture based on what's 
visible in the current CAD assembly, and show or hide clipping planes. 

Specifically, the dialog box controls: 

• Visibility of CAD elements 
• Visibility of CAD assembly components 
• Optional view orientation 
• Optional scale-to-fit operation 
• Optional rendering mode (shaded/wireframe, surface edges on/off) 
• Optional clipping plane 

Many CAD systems provide the ability to add captures directly into the CAD model. When you 
import those models, you can access those captures from the CAD Captures dialog box. 

 
Portion of a CATIA Model Showing Captures (the GD&T or other text-like CAD elements) 

Creating CAD Captures from the CAD Captures Dialog Box 
This procedure assumes you haven't created any captures yet. 

1. Click Create to add New Capture 1 into the list of captures. 
2. From the list, select New Capture 1. 
3. From the Graphic Display window, ensure you have a visible part model. 
4. You can use the Editing area to mark or clear the check boxes. These control whether or 

not the software saves the view orientation, scale to fit, shading, and clipping plane into 
the selected capture. 

5. From the part model, click on one or more CAD elements to highlight them. 
6. Click Add to add the selected CAD elements to the selected capture. 
7. If you want to rename the capture to something to better reflect the stored CAD elements 

it contains, click Rename and type a new name. 
8. Continue creating CAD captures as needed. The next time you click Create, the software 

increments the number in the newly added capture (for example, New Capture 2). 
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Activating CAD Captures from the CAD Captures Dialog Box 
From the list of created captures, double-click on a CAD capture to activate it. When you activate 
a capture, the software does the following: 

• It highlights the capture in the list, and the CAD elements stored in the activated capture 
appear in the Graphic Display window. 

• The software updates the visible CAD assembly components to the state stored in the 
capture. 

• Based on the selected capture options, the software can change the view orientation, 
perform a scale-to-fit operation, change the shading, and enable and a clipping plane. 

• The software temporarily hides all other CAD elements and CAD assembly components. 

About the CAD Capture Dialog Box 
Captures list - This shows a list of all the captures in the CAD model. To activate a capture, 
double click on the item in the list. The activated capture has a bold font face. To deactivate a 
capture, double click on the activated item in the list. 

Create button - This creates a new capture and adds any visible CAD GD&T elements into it. 

Rename button - This renames the selected capture name. 

Delete button - This deletes the selected capture. It does not delete any CAD elements. 

Add button - This adds selected CAD elements to the selected capture. 

Subtract button - This removes the currently selected CAD elements from the selected capture. It 
does not delete any CAD objects. 

Select button - This selects all CAD elements contained in the selected capture. 

Deselect All button - This deselects all selected CAD objects. 

Selection filter area - The check boxes in this area filter selected CAD elements when you box-
select them so that the software only selects the selected object types. 

View orientation check box - If marked, this stores the current view orientation into the selected 
capture. If cleared, and you activate the capture, the view orientation does not change. If you 
change the orientation and then mark this check box again, it uses the new orientation. 

Scale to fit check box - If marked, this performs a scale-to-fit operation when you activate the 
capture. 

Shading check box - If marked, this stores the current shading (solid or wireframe) and the 
current surface edges state (on or off) into the selected capture. When you later activate the 
capture, it uses the stored shading regardless of the current Graphic Display window's shading. If 
you clear this check box and you activate the capture, the shading uses whatever the Graphic 
Display window uses. To change the stored shading state, you can clear and mark this check box 
again to tell the capture to use the current Graphic Display window shading. 

Clipping plane - If marked, this stores the current clipping plane into the selected capture. If you 
import a model that has a clipping plane defined in its capture, that clipping plane temporarily 
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exists in the model for that capture. If you then clear the Clipping plane check box, the clipping 
plane is permanently removed. This check box remains disabled until you define a clipping plane. 
For information on creating and using a clipping plane, see the "Clip Planes Tab" topic. 

Update from assembly - This updates the selected capture with the assembly view defined in 
the CAD Assembly dialog box. For information on manipulating the assembly view in that dialog 
box see, "Working with Assemblies of Parts". 

Managing and Positioning On-Screen Elements 
The Graphic Display window holds more than just the CAD drawing of your part. It can also 
display feature ID and Datum Definition labels, Dimension Info and Point Info text boxes, and 
Feature Control Frames (FCFs). These elements all bring organization to your report, but with too 
many of them displayed your screen may cover up your part and tend to make your part drawing 
look cluttered. 

Fortunately, you can easily reposition these elements by moving your mouse over an element. 
The mouse pointer changes to a cross-hair. Click on an element and drag it to a new location. 
PC-DMIS then draws a leader-line from the ID label or text box to its corresponding feature. 

You can also have PC-DMIS dynamically reposition all your labels and text boxes around your 
part drawing even when changing the zoom level for your part's display. Select the Automatic 
Label Positioning check box from the General tab of the Setup Options dialog box. See 
"Automatic Label Positioning" in "Setting Your Preferences". 

If things still look cluttered, you can also control the visibility state of these various elements using 
short-cut menus. See "Feature Shortcut Menu" and "Box-Select Shortcut Menu" in "Using 
Shortcut Keys and Shortcut Menus". 

Note: Positioning elements is only done in the active view. If you have a split screen showing 
additional views of the part, the IDs remain as before in the other views. 

  

 

Switching Between Curve and Surface Modes 
From the Operation | Graphic Display window | Change Curve/Surface Mode menu, you can 
choose between Curve mode or Surface mode. These make a models curves (the wire frame 
model) or its surfaces visible and available for selection. 

From the Graphic Modes toolbar, you can also use Curve mode  and Surface mode  

with the Program mode  to take offline hits on your CAD model's wire frame or surface 
entities. 

You must have the optional package called "Curves and Surfaces" purchased for your system in 
order to access these modes. 

Curve Mode 
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 The Curve mode option makes a wire frame's model of curves and lines selectable when 
clicking on the CAD data in the Graphic Display window. You must import a wire frame model for 
this option to become available. This mode works well for all Measured Features. 

You need two graphic views to take hits in Curve mode. You can set up multiple graphic views 
from the View Setup dialog box. For information on how to do this, see "Setting Up the Screen 
View". 

The picture below illustrates this. The top half of the screen (A) shows the model in the Z+ view. 
The bottom half of the screen (B) shows the model in the Y- view. If your working plane is the Z+ 
plane, you can then use top half of the screen (A) to take hits, and use the bottom half of the 
screen (B) to set the probe's depth. 

 
Sample Graphic Display window Split to Show Two Different Wire frame Views of the Part 

The following list references the above screen as it discusses the Curve mode mouse operations 
you can use to set your probe's depth and take hits to insert measured features into your 
measurement routine. The information below assumes that Z+ is your working plane. You must 
also set PC-DMIS in Program mode for these to work: 

 
Operation: Right-click 

Screen to Use: B 

Description: This sets the approximate animated probe depth at the current mouse 
pointer position. Use this to create Move Points when creating measurement routines in 
offline mode. See "Inserting a Move Point Command" in "Inserting Move Commands". 
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Operation: Right-click + drag 

Screen to Use: B 

Description: This sets the depth for your next inserted hits on the nearest wire frame 
entity when you release the mouse button. Use this to set the depth for measured lines, 
circles and cylinders. 

 
Operation: Left click 

Screen to Use: A 

Description: This selects the nearest line or circle and takes equally spaced hits at the 
current depth setting based on the settings in the General tab of the Setup Options dialog 
box. See "Edit Boxes for the General tab" in "Setting Your Preferences". 

 
Operation: Left-click + drag 

Screen to Use: A 

Description: This takes a single hit at the current depth setting on a line, arc or circle. The 
hit direction depends on which side of the wire you release your mouse. Always approach 
from the side of the wire the machine would approach from. 

 
Operation: Left-click + hold and release 

Screen to Use: A 

Description: This delayed click takes a hit at the pointer's position at the current depth 
setting. Use this method to take hits on a plane. Be sure to hold the mouse steady when 
holding down the button so that when you release it a valid hit is taken normal to the 
surface at the pointer's position. 

 
For example, to define a Measured Cone feature in the Z+ view in Curve mode, perform a right-
click + drag operation in screen A on the cone's top circle and then left-click on the circle to insert 
four hits. Right-click + drag again on the bottom circle again in screen A and then left-click again 
on the circle to insert four more hits. You should have eight hits each at different depths. Press 
END to create the Measured Cone feature. 
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Surface Mode 

 The Surface mode option makes a solid model's surfaces selectable when clicking on the 
CAD data in the Graphic Display window. You must import a solid model for this option to 
become available. To take a hit, click on any surface. PC-DMIS pierces the surface, captures the 
X,Y,Z,I,J,K information, and the hit is recorded at the pointer's position. Select the correct number 
of hits to define the feature and then press the END key. PC-DMIS will guess the feature type. 
This mode works best for creating point, line, and plane features. While you can also use this 
mode with circular features (circles, cylinders, cones, and spheres), you will find that it is often 
difficult to select hits at a constant cross section or depth, especially for inside features. In these 
cases you may want to use Curve mode. 

For information on using these modes with scans, see the "Scanning your Part" chapter. 

 

Drawing Surfaces 

 The Operation | Graphic Display window | Draw Surfaces option allows you to display 
surfaces on the screen. Note that you must first select the Solid check box in the View Setup 
dialog box. For information on the View Setup dialog box, see the "Setting Up the Screen View" 
topic. 

To turn off the display of surfaces, select this option again. 

  

 

Highlighting CAD Elements 
You can hold down Shift and hover your pointer over your part to see a highlight of the different 
CAD elements in your imported part model. 

To create Quick Features from CAD elements, hold down Shift, hover over the CAD element and 
then click on it. This only functions with contact auto features. For more information, see the 
"Creating Quick Features by Hovering Over CAD Elements" topic in the "Creating Auto Features" 
chapter. 

To change the highlight color, see the "Mouse Over Highlight" topic. 

Displaying Mouse Coordinates in Screen Counter 
Text 

 If you select Screen Counters mode from the Graphics Modes toolbar, and if the Probe 
Readouts Setup dialog box has either the Show CAD or Show Part check boxes marked, PC-
DMIS will provide a continuous update of the location of your mouse pointer's location in the 
Probe Readouts window as it moves over the part model. If you move the mouse away from the 
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part over empty space, or if the Screen Counters mode is not active, it displays the last known 
location of the mouse when over the part. 

Note: In previous versions, this information was displayed in the upper right-hand corner of the 
Graphic Display window. In this new consolidated design, it now appears displayed in the Probe 
Readouts window. 

For related information, see these topics: 

• "Setting Up the Probe Readouts Window" topic in the "Setting your Preferences" chapter. 
• "Using the Probe Readouts Window" topic in the "Using Other Windows, Editors, and 

Tools" chapter. 

  

 

Repainting the Screen 

 

Select the Operation | Graphic Display Window | Repaint the Screen option to redraw the 
Graphic Display window. 

  

Changing Screen Modes 
 

PC-DMIS allows you to switch between these Screen Modes. The different modes tell PC-DMIS 
how to interpret mouse clicks. 

  

Using Translate Mode 
 

 

The Operation | Graphic Display window | Change Screen Mode | Translate option places 
PC-DMIS into translate mode. This mode allows you to move and zoom in or out on the part while 
in the Graphic Display window. The following functions are available in translate mode: 

• Shrink the size of the part within the Graphic Display window. 
• Enlarge the size of the part within the Graphic Display window. 
• Select a portion of the part within the Graphic Display window. 
• Reposition the part within the Graphic Display window. 
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Shrinking the Part Image within the Graphic Display window 

To shrink (or zoom out of) the entire image of the part: 

1. Move the pointer to a point above the imaginary, horizontal centerline of the graphic part 
display. 

2. Right-click. 

The farther away the cursor is from the centerline, the more the drawing shrinks. 

You can also scroll your mouse wheel away from you. PC-DMIS centers the zoom-out operation 
at the pointer's location. 

  

 

Enlarging the Part Image within the Graphic Display window 

To enlarge (or zoom in on) the entire image of the part: 

1. Move the pointer to a point below the imaginary, horizontal centerline of the graphic part 
display. 

2. Right-click. 

The farther away the cursor is from the centerline, the more the drawing will grow. 

You can also scroll your mouse wheel towards you. PC-DMIS centers the zoom-out operation at 
the pointer's location. 

  

 

Enlarging a Portion of the Part Image within the Graphic Display 
window 

To enlarge (or zoom in on) a specified section of the part: 

1. Place the pointer at a corner of the selection area. 
2. Drag both the right and left buttons simultaneously over a portion of the Graphic Display 

window. 
3. When the box contains the proper geometry, release both buttons to have PC-DMIS 

zoom in on the selected area. 

Note: Once you reach a certain point, the image doesn't enlarge any further. 
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Repositioning the Part Image within the Graphic Display window 

To change the position of the part image within the Graphic Display window:  

1. Position the pointer over the part image. 
2. Drag the pointer it to a new position and then release it. 

  

Using 2D Rotate Mode 
 

 

The Operation | Graphic Display window | Change Screen Mode | 2D Rotate option rotates 
the part in two dimensions. You can rotate the part a full 360 degrees or any fraction thereof. 

The following sections describe the different ways to rotate a drawing in two dimensions. 

Note: Rotating a drawing only changes the display. It does not in any way change the actual 
part's origin or datums. 

 

Rotating 2D by Dragging 

To drag the pointer and rotate around the imaginary center of the current view: 

1. From the Graphics Modes toolbar, click the 2D Rotate Mode icon.  
2. Move the pointer in the Graphic Display window (in any area other than at the center). 
3. Right-click and drag the pointer about the center of the view to redraw the image 

dynamically. 
4. Release the button to keep the current rotation. 

Hint: To rotate your part from within any mode, press Alt + right-click and drag the mouse. This 
does not work if you have the Rotate dialog box for 3D rotation open. 

  

 



Editing the CAD Display 

26 

Rotating 2D to an Element (Square up the Drawing) 

To "square-up" the part to the screen, from the Graphics Modes toolbar, select the 2D Rotate 

Mode icon , and then right-click on a CAD element. PC-DMIS rotates the drawing so that the 
selected element is parallel to the closest screen axis (vertical or horizontal). 

Hint: You can square-up the drawing to the closest X, Y, or Z axis at any time, even if you don't 
have the Rotate dialog box open. Click twice on the Graphic Display window with your mouse 
wheel button. 

  

 

Rotating 2D by a Factor 

To rotate by a precise factor, similar to the "Scaling the Model by a Factor" topic, do the following: 

1. From the Graphics Modes toolbar, select the 2D Rotate Mode icon  . 
2. In the Graphic Display window, press Shift and then right-click to show a small dialog 

box. 

 

3. Type the angle (in degrees) into the Angle of part coordinates X box. 
4. Click OK to closes the box and perform the 2D rotate of the part in the Graphic Display 

window. 

  

Using 3D Rotate Mode 
 

 

The Operation | Graphic Display window | Change Screen Mode | 3D Rotate menu option 
displays the Rotate dialog box. With this dialog box, you can rotate a part drawing in three 
dimensions, up to 45 degrees per rotation.  
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Rotate dialog box 

The "Rotate 3D using Rotate Dialog Box", "Rotate 3D by Dragging", and "Rotate 3D to an 
Element" topics below describe three different ways to rotate a drawing in three dimensions. 

For additional information on rotating the drawing, see the "Rotating the Drawing" topic. 

 

Rotate 3D by Dragging 

You can drag the pointer to rotate the part: 

1. From the Graphics Modes toolbar, selecting the 3D Rotate Mode icon  to open the 
3D Rotate dialog box. 

2. Right-click and drag the pointer. 

Hint: To rotate your part with or without the Rotate dialog box open, press Ctrl + right-click and 
drag the pointer. Also, you can do this if you hold the mousewheel button and drag the pointer. 
(Note that this does not work in the Vista operating system, it instead activates the Switch 
Between Windows scrolling functionality.) 

 

Rotate 3D using Rotate Dialog Box 

To rotate the drawing using the dialog box: 

1. From the Graphics Modes toolbar, selecting the 3D Rotate Mode icon  to open the 
3D Rotate dialog box. 

2. From the 3D Rotate dialog box, select the view to be altered (numbered as 1-4 option 
buttons). 

3. Selecting the Degree Increment (1, 5, 10, or 45) option to determine the rotation amount 
in degrees. 
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4. Click on one of the axis buttons (X+, X-, Y+, Y-, Z+, or Z-) to rotate the drawing by the 
defined increment around the selected axis. 

5. Click Close to display the changes to the CAD image in the Graphic Display window. 

Reset - Snaps the rotation of the drawing in the Rotate dialog box and in the Graphic Display 
window to the closest axis. 

Animate - If marked, PC-DMIS dynamically re-draws the part in the Graphic Display window as it 
is rotated inside the dialog box. If you clear this check box, and then use a rotation button in the 
dialog box, the rotation of the actual part on the screen does not take place until you release the 
clicked button. 

  

 

Rotate 3D to an Element (Square up the Drawing) 

To "square-up " the part to the screen, 

1. From the Graphics Modes toolbar, select the 3D Rotate Mode icon  
2. Right-click on a CAD element. PC-DMIS rotates the drawing and makes the selected 

feature parallel to the closest screen axis (vertical, horizontal, or perpendicular to the 
screen). 

Hint: You can square-up the drawing to the closest X, Y, or Z axis at any time, even if you don't 
having the Rotate dialog box open. Click twice on the Graphic Display window with your mouse 
wheel button. 

  

 

Text Box Mode 

 

Places PC-DMIS into a mode that lets you manipulate feature IDs, feature control frames, scan 
points, and CAD GD&T callouts. You can also use this mode to quickly create and modify 
Dimension Info and Point Info text boxes.  

 
Sample Dimension Info box 
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Sample Point Info box 

To create these text boxes use the shortcut menus that appear when you right-click or box-select 
feature IDs or features.  For more information, see the "Inserting Dimension Info Boxes" and 
"Inserting Point Info Boxes" topics in the "Inserting Report Commands" chapter. 

The following are the shortcut menus available inside Text Box Mode: 

• Right-click on the feature, feature's ID label, or text box, to display a shortcut menu for 
that feature. For more information, see "Feature Shortcut Menu" in the "Using Shortcut 
Keys and Shortcut Menus" appendix. 

• Right-click on a Dimension info or Point Info box, to display a shortcut menu for that text 
box. For more information, see "Feature Shortcut Menu" in the "Using Shortcut Keys and 
Shortcut Menus" appendix. 

• Right-click on a CAD GD&T callout to display a shortcut menu for that callout. For more 
information, see "Feature Shortcut Menu" in the "Using Shortcut Keys and Shortcut 
Menus" appendix. 

• Box-select one or more features to display a shortcut menu. For more information, see 
"Box-Select Shortcut Menu" in the "Using Shortcut Keys and Shortcut Menus" appendix. 

• Right-click on a scan point and use the Move Cursor To menu to jump to that point. For 
more information, see "Locating Points in a Scan" in the "Scanning your Part" chapter. 

Note: When your pointer isn't over a feature or text box, you can perform the normal Translate 
Mode operations to zoom and rotate the part with the right mouse button. For additional 
information, see "Translate Mode". 

Tips 
• You can create a DIMINFO or a POINTINFO box, regardless of the current mode with the 

mouse. Double-click on a feature or feature ID label. PC-DMIS automatically creates an 
info box based on current Edit Dimension Info or Edit Point Info dialog box settings. 
For example, suppose you created a Dimension Info box for a feature. If you double-click 
subsequent feature labels, the software creates additional Dimension Info boxes for 
those features. It uses the same settings selected the last time the Edit Dimension Info 
dialog box was used. 

• You can use your pointer to identify the feature associated with a particular label. From 
the Graphic Display window, move your pointer over either a feature or a feature's ID 
label. PC-DMIS highlights the feature on the CAD drawing. 

 

Program Mode 
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The Operation | Graphic Display window | Change Screen Mode | Program menu option 
allows you to learn and edit measurement routines using CAD data from IGES files. Use Program 
mode to create Measured features from a wireframe or surface CAD model. While in Program 
mode you take hits on the model with an animated probe simulating taking hits with the CMM in 
Guess Mode. This capability is available in either the off-line or on-line versions of PC-DMIS. 

For further information on creating measurement routines using graphics, refer to the "Working in 
Off-line Mode" appendix. 

  

Changing Screen Colors 
 

 
CAD and Graphic Setup dialog box - Colors tab 

The Colors tab of the CAD and Graphic Setup dialog box (Edit | Graphic Display Window | 
Screen Color) allows you to determine the display settings of the Graphic Display window. These 
include: 

• Background color 
• Background Gradient color 
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• Background Image 
• Highlight color 
• Mouse-over-highlight colors 
• 3D Grid color 
• The Vision module's Field of View (FOV) color 
• CAD GD&T callout colors 

If you want to change the color of components in your part model, use the CAD Assembly dialog 
box. See the "Working with Assemblies of Parts" topic. 

 

To Change a Color 

To change the colors: 

1. Access the Colors tab on the CAD and Graphic Setup dialog box (Edit | Graphic 
Display Window | Screen Color). 

2. Under Background, Gradient, Highlight, Mouse Over Highlight, 3D Grid, Vision 
FOV, or CAD GD&T, click on the rectangular color box to open the Color dialog box. 

3. Choose a new color for the option you selected. In most cases, PC-DMIS immediately 
displays the selected color change and provides a preview of the change. 

4. Click OK. The Color dialog box closes and returns to the Screen Color dialog box. 
5. If you changed a CAD GD&T color, you need to click the Apply button next to it to 

preview it. 
6. When finished, click the OK button on the CAD and Graphic Setup dialog box to accept 

your changes and close the dialog box. 

 

Background 

 

The Background area allows you to change the background screen color or set an image as the 
background. The color or image is also used as the background for any Feature Control Frames 
displayed in the Graphic Display window. Follow the directions discussed in the "To Change a 
Color" topic to set the background color. 
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Setting the Gradient Background Color 
The Gradient area, lets you define a secondary background gradient color. When you set the 
gradient to something other than None in the list, a rectangular color box appears. You can click 
that box to define a secondary gradient color. Then, when setting the screen's background, PC-
DMIS will start from the setting location (for example the Bottom) and display the secondary 
gradient color, and then gradually change from that color to the primary gradient color as it draws 
the colors nears the other end of the screen. 

For example, a Bottom gradient setting might look like this: 

 
Gradient Colors Example 

The available items in the Gradient list are: 

• None - No secondary gradient. The screen's background will be the solid primary color. 
• Bottom - The secondary gradient color starts at the bottom of the screen and gradually 

changes to the primary color as it nears the top. 
• Right - The secondary gradient color starts at the right side of the screen and gradually 

changes to the primary color as it nears the left side. 
• Top left - The secondary gradient color starts at the top left side of the screen and 

gradually changes to the primary color as it nears the bottom right side. 
• Top right - The secondary gradient color starts at the top right side of the screen and 

gradually changes to the primary color as it nears the bottom left side. 
• Bottom Left - The secondary gradient color starts at the bottom left side of the screen 

and gradually changes to the primary color as it nears the top right side. 
• Bottom Right - The secondary gradient color starts at the bottom right side of the screen 

and gradually changes to the primary color as it nears the top left side. 

Setting an Image as the Background 
The Image settings area is used to set an image as the background. There are two ways to 
select a file to be used as the background. Set the image to something other than None from the 
Image Mode drop-down list to enable the File Navigation text box and the Open File button 

, then: 

• Manually enter the path to the image file in the File Navigation text box then OK on the 
CAD and Graphic Setup dialog box. 
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or: 

• Click Open File to display the Open dialog where you can navigate and select the image 
file. Click Open on the Open dialog then OK on the CAD and Graphic Setup dialog box. 

The background image is drawn based on the image mode selected: 

• None - No background image is displayed. 
• Center - The image is centered in the graphics window and is not scaled. 
• Top left - The image is positioned at the top-left of the graphics window and is not 

scaled. 
• Top right - The image is positioned at the top-right of the graphics window and is not 

scaled. 
• Bottom left - The image is positioned at the bottom-left of the graphics window and is not 

scaled. 
• Bottom right - The image is positioned at the bottom-right of the graphics window and is 

not scaled. 
• Fit - The image is scaled to fit just inside the graphics window, preserving the image's 

aspect ratio. 
• Stretch - The image is scaled to fill the entire graphics window, not preserving the 

image's aspect ratio. 
• Fill - The image is scaled to fill the entire graphics window, preserving the image's aspect 

ratio. 
• Tile - The image is drawn repeatedly over the entire graphics window and is not scaled. 
• Tile mirrored - The image is drawn repeatedly over the entire graphics window with 

every other image being mirrored. The images are not scaled. 

  

 

Highlight 

 

The Highlight area allows you to change the color used for highlighting within the Graphic 
Display window of PC-DMIS. Follow the directions discussed in the "To Change a Color" topic. 
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Mouse Over Highlight 

 

The Mouse Over Highlight area lets change the color that PC-DMIS uses as well as the mouse 
pointer's shape when you highlight surfaces or curves with your mouse using Mouse Over 
Highlighting (MOHL). Follow the directions discussed in the "To Change a Color" topic. 

The Cursor area lets you display either an Arrow or a Cross shape for the mouse pointer when 
in MOHL mode: 

 
Arrow Shape Mouse Pointer 

 
Cross Shape Mouse Pointer 

For information, see "Highlighting CAD Elements". 

 

3D Grid 

 

The 3D Grid area allows you to change the color used for the 3D grid in the Graphic Display 
window. Follow the directions discussed in the "To Change a Color" topic. 
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For more information on the 3D Grid, see "Adding a 3D Grid". 

  

Vision FOV 

 

The Vision FOV area lets you change the color used for the Field of View (FOV) when using the 
PC-DMIS Vision module. Follow the directions discussed in the "To Change a Color" topic. See 
the PC-DMIS Vision documentation for information on the FOV and on the Vision module. 

CAD GD&T Selection 

 

The CAD GD&T Selection area lets you set the colors the software uses for selectable and 
unselectable CAD GD&T callouts in the Graphic Display window. 

• Selectable - These are CAD GD&T callouts that are valid for GD&T selection. 
• Unselectable - These are CAD GD&T callouts that are not valid for GD&T selection. 

These include: notes, surface finish, material specifications, and so forth. 

Follow the directions discussed in the "To Change a Color" topic. 

For information on working with GD&T callouts, see "Working with CAD GD&T Callouts". 

Changing Trihedron Colors 
The Edit | Graphic Display Window | Trihedron Colors... menu item displays the Trihedron 
tab of the CAD and Graphic Setup dialog box. 
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CAD and Graphic Setup dialog box - Trihedron tab 

This lets you change the colors of the different components of the part alignment trihedron that 
appears inside the Graphic Display window. You may find this useful when the background color 
or other items on the Graphic Display window have similar colors, making it difficult to see the 
trihedron; or perhaps you just want to give each axis a different color to easily differentiate 
between the axes. 

Original Colors 
The original colors for the trihedron symbol are red (X), green (Y), and blue (Z): 

 
Original Colors of the Part Alignment Trihedron 

Changing Colors 
You can change these colors by clicking on the colored boxes in the Colors area and choosing a 
new color from the resulting Color dialog box: 
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Color dialog box 

As soon as you click OK, the Color dialog box closes, and PC-DMIS updates the color of the 
trihedron to match in the Graphic Display window. 

When you click OK on the CAD and Graphic Setup dialog box, PC-DMIS stores the color 
information in the registry. All measurement routines then use these colors for the part alignment 
trihedron. 

Colors area 
The Colors area contains a grid of colored boxes representing the different components for each 
of the three axes of the trihedron. 

 
Colors area 

• Text - This sets the colors of the "X", "Y", or "Z" letters (or text) displayed on the trihedron 
(1 in image at right). 

• Cylinder - This sets the color of the X, Y, or Z axis line (or cylinder) on the trihedron (2 in 
image at right). 

• Cone - This represents the color of the Z, Y, or Z arrow head (or cone) on the trihedron 
(3 in image at right). 
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Example 
For example, changing the Text colors to white, the Cylinder colors to pink, and the Cone colors 
to orange would result in a trihedron like this: 

 
A Sample Modified Trihedron 

  

Scaling the Drawing 
 

You can scale the CAD drawing to fit the size of your selected view(s) in the Graphic Display 
window, or you can scale by a factor. These options are helpful whenever the image becomes too 
large or too small. 

  

Scaling the Model to Fit the View 

The Operation | Graphic Display window | Scale To Fit menu option re-displays the part image 
to fit entirely within the Graphic Display window. This option is helpful whenever the image 
becomes too large or too small. To alter the part image so all features and CAD elements are 
visible, simply select the Scale To Fit menu option. 
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Scaling the Model by a Factor 

 
Scale Drawing dialog box 

Scaling a drawing alters the part's image in the Graphic Display window. This option does not 
alter the CAD data in any way. The Scale Drawing option is not available from the menu bar, and 
it only functions when PC-DMIS is in Translate Mode. 

To use this option: 

1. Click the Translate mode icon from the Graphics Modes toolbar. For more information 
on the screen modes, see "Changing Screen Modes". 

2. Press Shift and right-click to open the Scale Drawing dialog box. 
3. Type the X, Y, Z part coordinates to display in the center of the screen. 
4. Type the desired value for the Scaling factor. This is an actual scale factor, not a relative 

scale factor. 

Example: A scale factor of 0.5 will reduce to scale to half the actual size of the part. A scale 
factor of 2.0 will increase the scale to twice the actual size of the part. A scale factor of 1.0 will 
result in the actual life size scale. 

You can also scale the graphical image within the Graphic Display window by right-clicking above 
or below an imaginary horizontal line that splits the Graphic Display window. 

 

Rotating the Drawing 
Selecting the Operation | Graphic Display window | Rotate menu option brings up the Rotate 
dialog box. 
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Rotate dialog box 

This dialog allows you to rotate a part drawing in three dimensions. Each view of the part can be 
rotated up to 45 degrees per rotation. You can also activate this option by selecting the 3D 
Rotate mode icon on the Graphics Modes toolbar. 

To rotate the drawing using the dialog box: 

1. Select the view to be altered (1-4). 
2. Determine the amount of rotation by selecting the degree increment (1, 5, 10, or 45). 
3. Click on the desired axis button to rotate the drawing in the indicated direction. 

Clicking the Reset button will snap the rotation of the drawing in the Rotate dialog box and in the 
Graphic Display window to the closest axis. 

If you select the Animate check box, PC-DMIS dynamically re-draws the part in the Graphic 
Display window as it is rotated. 

See the "3D Rotate Mode" for additional information on rotating. 

Hint: To quickly rotate your part with or without the Rotate dialog box open, press CTRL + right-
click and drag the mouse, or if your mouse has a center mousewheel button, hold the 
mousewheel button and drag the mouse. Also, double-clicking the mousewheel button at any 
time does the same thing as the Reset button on the Rotate dialog box: it snaps the rotation to 
the closest axis. (Note however, that if you have a Vista operating system clicking the 
mousewheel button instead activates the Switch Between Windows scrolling functionality.) 

Determining the Point of Rotation with a CAD Model Imported 
There are two ways to determine the point of rotation, depending on where the mouse is when 
you first click the right mouse button. Either the mouse is over the Graphic Display window 
background or it is over the part's CAD. 

1. If the mouse is over the Graphic Display background, the part will be rotated about the 
part's origin. 

2. If the mouse is over the part, the part will be rotated about the point on the part directly 
below the mouse pointer. 
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Determining the Point of Rotation without a CAD Model Imported 
If you don't have a CAD model imported into the Graphic Display window, PC-DMIS can rotate 
about a user-defined point instead. This helps when there are relatively large distances between 
measured objects or CAD objects. Previous to PC-DMIS 2009 it was difficult to rotate the Graphic 
Display window in such cases (either using the Rotate dialog box or by using the mouse) 
because it usually resulted in objects rotating out of the screen display. 

1. If the Rotate dialog box is active, PC-DMIS will treat the screen center position as if there 
was a mouse click. 

2. If the Pierce CAD on 3D rotate check box is selected from the SetUp Options dialog 
box, then PC-DMIS will rotate about the pierced point if there is one. 

3. If it cannot find a pierced point, PC-DMIS will instead use the closest display object (pixel) 
and rotates about that point. If the closest object is a CAD object, then the point it uses is 
the closest point on the closest CAD object. 

  

Changing Rotation and Other Motion Options 
 

You can modify how CAD models get displayed during rotation by using the Rotate Options 
dialog box. You can access the dialog box by doing one of the following: 

• From the Edit menu, point to Graphic Display window, and choose Rotate Options. 

• From the Graphic Modes toolbar, click the Rotate Options icon . 

 
Rotate Options dialog box 
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This dialog box controls whether or not certain items get drawn and how they get drawn inside 
the Graphic Display window when you rotate your part model. The options on this dialog box can 
help speed up the display of your rotation. With the exception of the Animate speed setting, PC-
DMIS does not apply these settings globally to all measurement routines; instead, they are only 
applied to your current measurement routine. This allows you to set different rotation options for 
each measurement routine. 

Important: If you are using 3Dconnexion 3D Mouse device, this dialog box behaves just like the 

Pan, Zoom, Rotate Options dialog box but with a different dialog box title. 3Dconnexion 3D 

Mouse devices extend the functionality described for rotation to zooming and panning as well. For 

information, see the "Configuring 3Dconnexion 3D Mouse Devices" topic in the "Getting Started: 

An Overview" chapter. 

 

Disable 2 Sided Lighting and Back Face Culling 

Selecting this check box disables two sided lighting and uses back face culling during rotation. 
The resulting lighting effects will roughly display only half of the CAD elements. See the 
comparison below. 

 
Before Rotation 

 
During Rotation – Disable 2 sided lighting and back face culling 
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Disable Materials, Textures, and Transparencies 

Selecting this check box disables the rendering of applied materials, textures, and transparencies 
during rotation. See the comparison below. 

 
Before Rotation with Transparency 

 
During Rotation - No transparencies 

Disable High Quality Transparency 

If high-quality transparency is enabled, it will be temporarily disabled when the graphic is rotated, 
zoomed, or panned. This can be particularly helpful for very complex models that take a long time 
to render using high-quality transparency. 

  

Animate Speed 

You can set this value by using the slider or typing a decimal value. It applies to all measurement 
routines. This decimal value determines the relative speed of the animated rotation of the part in 
the Graphics Display window during these rotation operations: 

• When you click one of the seven view buttons on the Graphic View toolbar (View | 
Toolbars | Graphic View). 

• When you view the part in Demo Mode (View | Demo Mode). 

The default value is 1. This represents a normal rotation speed. Smaller values provide slower 
rotations, larger values produce quicker rotations.  
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The minimum allowed value is 0.1 and results in a very slow rotation. 

The maximum allowed value is 10 and results in an instantaneous rotation for view changes. For 
Demo Mode, the maximum value results in a very fast rotation. 

 

Ignore These Objects 

Selecting this check box disables the display of specified objects. Objects will be ignored during 
rotation for those object types that are selected using the associated check boxes. You can 
choose to ignore probes, machines, changers, or fixtures. The example below hides the probe 
during rotation. 

 
Before Rotation 

 
During Rotation - Ignore Probe 

 

How to Draw Objects - As Defined 

Selecting this option draws objects as originally defined during rotation. 
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How to Draw Objects - Wire Frame 

Selecting this option draws objects as wire frames during rotation. See the comparison below. 

 
Before Rotation 

 
During Rotation - Draw Wire Frame 

 

How to Draw Objects - Points 

Selecting this option draws objects as points. The Points option gives a representation of the 
objects using points. See the comparison below. 

 
Before Rotation with Transparency 
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During Rotation – Draw Points 

GD&T Callouts Area 

The GD&T callouts area lets you control the display of GD&T callouts within an imported CAD 
model. It helps reduce screen clutter by making such callouts temporarily hidden as they reach or 
approach a view angle parallel to your current view angle. 

Note: Do not confuse these GD&T callouts with the Feature Control Frame dimensions that are 
created inside PC-DMIS. The GD&T callouts are essentially CAD objects themselves. There were 
not created inside PC-DMIS. Rather, they were created by the CAD software used to create the 
model and are stored with the model. 

Always display - This option indicates that the callouts will always be displayed, regardless of 
the viewing angle of the screen. 

Hide when near parallel to view - This option indicates that the callouts will be hidden when 
they cross a threshold of degrees parallel to your view angle. This option is disabled when Always 
display is selected. 

Degrees parallel threshold - This box lets you specify the threshold of degrees parallel to your 
view angle used to hide the callouts. 

 

Showing and Hiding Graphics 
You can choose to show or hide various kinds of graphical objects inside the Graphic Display 
window by selecting the Edit | Graphic Display window | Hide and Show Graphics menu 
option. This displays the Hide and show graphics dialog box. 

You can also access this dialog box by selecting the Graphics Categories icon from the 
Graphics Modes toolbar. 
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Hide and show graphics 

This dialog box contains check boxes that determine whether or not the following items get 
displayed in the Graphic Display window: 

• CAD models 
• Probe 
• Machine 
• Tool Changer 
• Fixture 

You will find that hiding some of these objects from time to time makes using the Graphic Display 
window even easier. 

Check boxes are unavailable for models or hardware definitions that have not yet been inserted. 

  

Working with CAD GD&T Callouts 
PC-DMIS lets you work with CAD GD&T callouts that are part of your CAD model in the Graphic 
Display window. You can show and hide these callouts, reposition them, change their view 
options, filter them, and import them into your measurement routine. 

Note: To use this functionality, the CAD++ and GD&T Selection portlock options must be 
enabled, and your CAD model must use a supported Direct CAD Translator (DCT) format. 
Supported formats include: CATIA v5, CATIA v6, ProE, UG, SolidWorks, STEP, and JT. 
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Sample CAD GD&T Callouts Displayed in the Graphic Display window 

These CAD GD&T callouts differ from GD&T Feature Control Frame (FCF) dimensions. The 
callouts reside directly in your CAD model and appear as CAD elements. They do not initially 
perform any function inside of PC-DMIS other than providing visual information in the Graphic 
Display window. However, you can import them as GD&T FCF dimensions into your 
measurement routine. For information on how to do this, see "Importing CAD GD&T Callouts" 
below. 

Showing and Hiding the CAD GD&T Callouts 
To show and hide the callouts, from the Graphic Items toolbar, click the Toggle GD&T Items 

icon . If you want the callouts to always appear in newly created measurement routines, from 
the PC-DMIS Settings Editor, in the Options section, set the ShowCADGDT registry entry to 
TRUE. 

Moving the CAD GD&T Callouts 

To reposition a CAD GD&T callout, from the Graphic Modes toolbar, turn on Text Box mode 
, and then drag the callout to a new location. 

Filtering the CAD GD&T Callouts 

1. From the Graphic Modes toolbar, turn on Text Box mode . 
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2. Right-click on a GD&T callout, and from the shortcut menu, select CAD GD&T Display 
Filter to show the CAD GD&T Display Filter dialog box. This dialog box shows a list of 
CAD GD&T information and two columns of option buttons (Show all and Hide all). 

3. For each item you want to show or hide, click Show all or Hide all to immediately toggle 
the visibility state of that GD&T callout. 

 

4. Click OK to close the dialog box and store the current filtered state until accessed and 
modified later. 

Showing or Hiding Individual Callouts 

From the Graphic Modes toolbar, turn on Text Box mode , right-click on a GD&T callout, and 
select one of the Show or Hide ID menu items. 

Importing CAD GD&T Callouts 
PC-DMIS can import selected GD&T callouts as dynamically-generated FCF dimensions or 
datum definitions. 

1. From the Graphic Items toolbar, click the Toggle GD&T Items icon , to ensure that 
the GD&T callouts are visible. 

2. From the Graphics Modes toolbar, turn on GD&T Selection mode . 
3. Do one of the following. 
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• Select Operations | Graphic Display Window | GD&T Selection | Select All 
GD&T. This selects all embedded CAD GD&T callouts and converts them into 
Edit window commands. 

• Select Operations | Graphic Display Window | GD&T Selection | Select 
GD&T in Current View. This selects only the embedded CAD GD&T callouts 
that are visible and converts them into Edit window commands. 

• Select Operations | Graphic Display Window | GD&T Selection | Select 
GD&T in Active CAD Capture. This creates GD&T dimensions from the 
embedded CAD GD&T callouts stored inside an active CAD capture. This menu 
remains grayed out until you make a CAD capture active. To make a CAD 
capture active, from the CAD Captures dialog box (Edit | Graphic Display 
window | CAD Captures), from the list of CAD captures, double-click on a 
capture. Fore information on CAD captures, see "Working with CAD Captures". 

• Click on a single item. In the Edit window, PC-DMIS generates all necessary 
commands that make up the specific datum definition or FCF dimension. 

• Box-select multiple callouts. In the Edit window, PC-DMIS generates all 
necessary commands that make up the selected datum definitions or FCF 
dimensions. 

Note: If the selected CAD GD&T callouts don't have geometry features you cannot 
import these incomplete GD&T callouts to the measurement routine. PC-DMIS 
shows a message that says it cannot add the item. 

Hint: If you hold down Shift before you click on or box-select the CAD GD&T callout 
items, the software generates the FCF datum definitions and commands in the Edit 
window without showing the XactMeasure GD&T dialog box. 

Viewing Invalid GD&T Callouts 
The Operation | Graphic Display window | GD&T Selection | View Invalid GD&T for 
Selection menu option opens the CAD GD&T Selection Information dialog box. This dialog box 
analyzes all the CAD GD&T callouts to locate invalid callouts. Invalid callouts are those that the 
software cannot solve for selection. The dialog box then displays these callouts in a list. 
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You can double-click on an object to highlight and scale the object in the Graphic display window. 
This makes it easier to locate. 

You can expand an object to see a description of why the software cannot solve the object for 
selection. 

The Copy to clipboard button copies the text of the contents to the Clipboard. 

Note: This option cannot detect all the reasons why the software cannot solve an object for 
selection. This means objects may not appear in this dialog box that it cannot solve. 

Setting CAD GD&T Callout Colors 
You can set the colors the software uses for valid and invalid CAD GD&T callouts in the Graphic 
Display window. For information on how to do this, see "CAD GD&T Selection" under "Changing 
Screen Colors". 

  

 

Working with Assemblies of Parts 
A CAD Assembly consists of two or more imported part models merged together in the Graphic 
Display window. For example, the graphic below shows an assembly of two visible parts. 
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A Sample CAD Assembly 

You can have multiple parts and even multiple assemblies together in a single .cad file. 

To work with assemblies, access the CAD Assembly dialog box. From the Graphics Modes 

toolbar, select the Assembly icon , or select Edit | Graphic Display Window | CAD 
Assembly. 
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CAD Assembly dialog box 

The CAD Assembly dialog box contains a list of all imported and merged parts, assemblies, and 
CAD section cuts used in the Graphic Display window. You can use this dialog box to view, edit, 
and manage assemblies of parts. You can also resize this dialog box, and the software 
remembers the last used size and position the next time it opens. 

This dialog box contains the following options: 

Information Box 

 

The gray box at the top of the dialog box displays information about the item currently selected on 
the Assembly Tree View. The information changes depending on the item selected. 

Assembly Tree View 
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The left side of the dialog box has a tree view representing the CAD assembly structure. Each 
item in the tree view represents an assembly component. 

• If you select a component from the tree view, PC-DMIS displays information about that 
item in the gray box above the list. 

• If you double-click on a component in the assembly, PC-DMIS selects and highlights it in 
the Graphic Display window. Conversely, with the dialog box open, if you press CTRL 
and select a CAD object in the Graphic Display window, PC-DMIS selects its 
corresponding component in the tree view. This makes it easy to identify which CAD 
objects belong to which assembly component. 

Each component has its own check box to show or hide that component immediately within the 
Graphic Display window. 

• If you mark a check box, PC-DMIS shows that component. 
• If you clear a check box, PC-DMIS hides that component (and any children components, 

regardless of their visibility state). 
• Once you mark a check box, you can also change the visibility state of that component or 

of its sibling or children components by using the buttons in the Visibility area. 

Your original imported image name has the number 1 appended to its name. Any CAD 
transformation that creates a new instance of this same CAD file are then incremented to have a 
unique number. See "Transforming a CAD Model". 

 
Mirrored CAD File names with unique numbers inside a CAD Assembly Tree View 

For information on SectionCutCurve entries, see "Creating and Viewing Section Cut Curves". 

A shortcut menu appears when you right-click in the tree view. It contains these items: 
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• Select - This functions as if you had double-clicked on the assembly component. 
• Unselect - This deselects the assembly component in the Graphic Display window. 
• Expand Descendants - This expands an assembly to show a list of child parts 

making up the assembly. 
• Hide - This hides the selected component. 
• Hide Siblings - This hides all of the components except the selected component at 

the same level on the assembly tree. 
• Show - This shows the selected component. 
• Show Siblings - This shows all of the components except the selected component at 

the same level on the assembly tree. 
• Show All - This shows all the components on the assembly tree. 
• Rename - This renames the selected component in the assembly. 
• Delete - This deletes the selected component from the assembly and removes it from 

the Graphic Display window. You cannot delete the root tree view component. 
• Transform - This displays the CAD Transform dialog box. This dialog box allows you 

to transform (translate, scale, and rotate) a single component in the assembly. You 
cannot transform the root tree view component. See "Transforming a CAD Model" for 
more information. 

• Coordinate System - This displays the CAD Coordinate System dialog box. This 
dialog box lets you create and manage different coordinate systems. See "Working 
with CAD Coordinate Systems" for more information. 

• Replace Component - This allows the selected assembly component to be replaced 
with another CAD model. This can either be an imported CAD model or a model 
connected with the DCI. The sub-menus have the same structure as the File | Import 
and File | Direct CAD Interface menu options respectively. The new model replaces 
whatever model is associated with the selected node. The new model on the node 
retains any transformation that was applied to the previous model. For information on 
importing model files, see "Importing CAD Data or Feature Data" in the "Using 
Advanced File Options" chapter. 
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Visibility 

 

The Visibility area provides option buttons and icon buttons that allow you to run visibility 
operations in order to change the hidden state of assembly component groups. 

 The colored icon at the top of this area shows your current screen layout. It corresponds 
with the icon used in the Layout area of the View Setup dialog box. See "Setting Up the 

Screen View". 

The Blue, Red, Yellow, and Green options limit the visibility operation to only that "view" of the 
Graphic Display window. The All option applies the visibility operation to all views. 

These command buttons have pictures on them that depict their action: 

 Hide - This hides the selected component. 

 Hide Siblings - This hides all of the components except the selected component at the 
same level on the assembly tree. 

 Show - This shows the selected component. 

 Show Siblings - This shows all of the components except the selected component at 
the same level on the assembly tree. 

 Show All - This shows all the components on the assembly tree. 

Note: Only the hide and show properties are applied to individual views. The Color and 
Transparency settings in the Editing area are always applied to all views. 

Editing 
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The Editing area lets you edit the currently selected component from the Assembly Tree View. 

Create Assembly - This creates a new assembly node in the currently selected assembly. 
Initially, it is empty but you can then move other assembly components into it by using the Up 
Arrow and Down Arrow buttons on those components. 

Create Part - This creates a new part node in the currently selected assembly. Initially, it is 
empty, but you can move CAD objects into it by using the Move to Part button in the CAD 
Elements area. 

Up Arrow -   This moves the part or assembly component in the tree view up into the 
assembly just above it in the list. 

Down Arrow -   This moves the part or assembly component in the tree view down into the 
assembly just below it in the list. 

Color - This check box enables the Color button and displays the Color dialog box. This dialog 
box lets you apply a color to the selected tree view component. This check box also enables or 
disables the display of the selected color. Once you choose the initial color, you can click the 
Color button thereafter to modify the color used. This overrides any colors set for CAD elements 
using the Edit CAD Elements dialog box until the assembly component no longer uses a color or 
is removed from the CAD Assembly dialog box. See "Editing CAD" for more information. 

Level - This list lets you assign the CAD objects within the selected assembly component to a 
predefined CAD level. This overrides any CAD level assignments that were set using the CAD 
Levels dialog box until the assembly component is removed from the level or from the assembly 
within the CAD Assembly dialog box. See "Working with CAD Levels" for more information. 

Transparency - This check box applies the selected transparency percentage to the selected 
tree view component. You can drag the slider or change the value manually in the box to change 
the transparency percentage. 

You cannot perform some edit operations on the root-level component (usually the part name 
used in your measurement routine) or DCI components. Those operations you cannot use are 
disabled when you select these types of components. 

Save Views 
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The Saved Views area lets you manage different visibility states of the Assembly Tree View. 

Save - This saves the current visibility state, giving it the name specified in the current Saved 
Views box. You must click the OK button to permanently save your view. PC-DMIS stores saved 
views in the .cad file associated with the measurement routine. 

Delete - This deletes the stored visibility state of the name selected from the Saved Views box. 

To load a stored visibility state, select it from the Saved Views list. The check boxes in the 
Assembly Tree View are immediately modified according to the loaded view. 

CAD Elements 

 

The CAD Elements area lets you select CAD objects and move them to a different part. You can 
select or deselect items by simply clicking on them within the Graphic Display window. You can 
also box-select multiple CAD objects. 

Move To Part - This moves the selected CAD objects to the currently selected part in the 
Assembly Tree View. 

Deselect All - This deselects all previously selected CAD objects. 

Selection Filter - This area lets you filter the CAD objects that PC-DMIS can select. If an item is 
selected, PC-DMIS has the ability to select that type of CAD object when you click or box-select 
CAD objects in the Graphic Display window. 
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You can also filter the selection by the color of the CAD object. If you select the Color check box, 
the color of the next CAD object that you select in the Graphic Display window is then used as the 
filter color. For subsequent selections, you can only select CAD elements with that color. 

Creating a CAD Section Cut 
The CAD Section Cut function creates a CAD curve polyline defined by the contour of the CAD 
model. 

To create a CAD Section Cut: 

1. From the main menu, select Edit | Graphic Display Window | CAD Section Cut. The 
CAD Section Cut dialog box is displayed. 

 

2. Select the type of section cut you want to define from the Section Type list. For details 
on these options, see the topic "Cross Section". 

3. Click the surface where the section cut is to start. 
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4. Move your cursor to where the section cut is to end and click. 
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5. The CAD Section Cut is generated. 

 

From the CAD Section Cut dialog box, edit the properties. Click and drag any of the 
section cut handles in the Graphic Display window to manipulate the properties. 

6. Click Create to finalize the CAD section cuts. 
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Once created, the CAD section cuts can be viewed in the CAD Assembly dialog box 
(Edit | Graphic Display Window | CAD Assembly). 

7. Click Close when done. 

CAD GD&T Selection 

 

The CAD GD&T Selection area lets you set the colors the software uses for selectable and 
unselectable CAD GD&T callouts in the Graphic Display window. 

• Selectable - These are CAD GD&T callouts that are valid for GD&T selection. 
• Unselectable - These are CAD GD&T callouts that are not valid for GD&T selection. 

These include: notes, surface finish, material specifications, and so forth. 

Follow the directions discussed in the "To Change a Color" topic. 

For information on working with GD&T callouts, see "Working with CAD GD&T Callouts". 
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Working with a Machine Assembly 
The Edit | Graphic Display Window | Machine Assembly displays the Machine Assembly 
dialog box. This gives you the tools to show and hide different components of your defined 
machine in the Graphic Display window. 

 
Machine Assembly dialog box 

This dialog box contains the following options: 

Assembly Tree View 

 

The tree view represents the machine's assembly structure. Each item in the tree view represents 
an assembly component. 

• If you double-click on a component in the assembly, PC-DMIS selects and highlights that 
CAD object in the Graphic Display window. Conversely, with the dialog box open, if you 
select a CAD object in the Graphic Display window, PC-DMIS selects its corresponding 
component in the tree view. This makes it easy to identify which CAD objects belong to 
which assembly component. 

Each component has its own check box to show or hide that component immediately within the 
Graphic Display window. 

• If you mark a check box, PC-DMIS shows that component. 
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• If you clear a check box, PC-DMIS hides that component (and any children components, 
regardless of their visibility state). 

• Once you mark a check box, you can also change the visibility state of that component or 
of its sibling or children components by using the buttons in the Visibility area. 

A shortcut menu appears when you right-click in the tree view. It contains these items: 

 

• Select - This functions as if you had double-clicked on the assembly component. 
• Unselect - This deselects the assembly component in the Graphic Display window. 
• Expand Descendants - This expands an assembly to show a list of child parts making 

up the assembly. 
• Hide - This hides the selected component. 
• Hide Siblings - This hides all of the components except the selected component at the 

same level on the assembly tree. 
• Show - This shows the selected component. 
• Show Siblings - This shows all of the components except the selected component at the 

same level on the assembly tree. 
• Show All - This shows all the components on the assembly tree. 

Visibility 

 

The Visibility area provides convenient buttons to change the hidden state of assembly 
component groups. Select the Hide button to hide the selected component. 



Editing the CAD Display 

65 

• Hide - This hides the selected component. 

• Hide Siblings - This hides all of the components except the selected 
component at the same level on the assembly tree. 

• Show - This shows the selected component. 

• Show Siblings - This shows all of the components except the selected 
component at the same level on the assembly tree. 

• Show All - This shows all the components on the assembly tree. 

Editing 

 

The Editing area lets you edit the currently selected component from the Assembly Tree View. 

• Color - This check box enables the Color button and displays the Color dialog box. This 
dialog box lets you apply a color to the selected tree view component. This check box 
also enables or disables the display of the selected color. Once you choose the initial 
color, you can click the Color button thereafter to modify the color used. 

• Transparency - This check box applies the selected transparency percentage to the 
selected tree view component. You can drag the slider or change the value manually in 
the box to change the transparency percentage. 
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Viewing CAD Information 

 
CAD Information display box 

The View | CAD Information menu opens the CAD Information dialog box. This dialog box 
shows detailed CAD information for any CAD element you select from the Graphic Display 
window. 

The Datums list shows all the datums in the CAD model. You can click on a datum to have the 
Graphic Display window highlight it and rotate to it. 

The View button causes the selected datum to flash a few times in the Graphic Display window. 
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Verifying CAD Information 

 
CAD Verify dialog box 

You can use the View | CAD Verify menu item to verify that the CAD model is accurate based on 
the CAD native coordinate system. PC-DMIS displays a CAD Verify dialog box that allows you to 
perform different operations on the CAD model imported into the Graphic Display window. You 
can easily resize the CAD Verify dialog box to a larger size as needed. 

The dialog box contains the following areas and items: 

Input area 
This area specifies the XYZ position and the IJK vector associated with it which are used to verify 
the CAD model. PC-DMIS disables the IJK Vector boxes if the Point projection option is 
selected. 

Options area 
This area determines what operation PC-DMIS performs on the CAD model. You can also specify 
options that control the behavior of the operations and the resulting output. The input point and 
vector in these options refer to the information entered into the Input area. 

Point Projection - This projects the input point onto the CAD model. A closest distance 
algorithm is used to project the point. 

Ray pierce - This option pierces the CAD model using a line. The input point and vector 
define the line. 

Plane cut - This option intersects the CAD model using a plane. The input point defines a 
point on the plane and the vector specifies the plane's normal vector. For surfaces, only 
the surface boundaries are intersected with the plane. 
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Boundaries - This check box determines whether or not surface boundaries are used. If 
you select this check box and the CAD entity is a surface, only the surface boundaries are 
used. This does not affect curve geometry. 

All results - This check box determines whether or not to get results for all the CAD 
entities in the model. If you don't select this check box, only the "best" result is displayed. 
The best result depends on the operation selected. 

• For Point projection, the best result is the CAD point closest to the input point. 
• For Ray pierce, the best result is either the intersection point farthest along the 

ray vector or closest to the input point. You can specify which intersection point is 
displayed. See "Farthest Along Vector" below. 

• For Plane cut, the best result is the intersection point closest to the input point. 

Farthest Along Vector - This option displays the intersection point farthest along the ray 
vector. 

Closest to Point - This option displays the intersection point closest to the input point. 

Resolution - This box controls the precision of the result. The result remains within the 
resolution value. The minimum resolution is 0.0000001. 

Note: For Direct CAD Interface models, the precision only affects the number of 
displayed decimal places. The actual CAD system controls the precision of the 
operations and cannot be modified from within PC-DMIS. 

Tolerance -This box defines a tolerance value to limit the display to only those items that 
fall within the specified limits. 

• If you select Point projection and All results, you can specify a Tolerance 
value. PC-DMIS then displays all CAD entities within the tolerance distance. 

• If you select Ray pierce and All results, you can specify a Tolerance. For curve 
geometry and surface boundaries, PC-DMIS displays any curve within the 
tolerance distance of the ray vector. 

Output Vector - This area controls the displayed vector for surface boundaries and 
curves. (For surface points within its boundaries, the displayed vector is always the surface 
normal.) 

• Select Tangent to display the curve point's tangent vector. 
• Select Normal to display the curve point's normal vector. For curves, the normal 

vector is the inverse of the second-derivative vector. For surfaces, the normal 
vector is simply the surface normal. 

Input CAD area 
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This area lets you choose the CAD entities you want tested. 

Entire CAD Model - This check box determines whether PC-DMIS tests the entire CAD 
model or only selected CAD entities. 

• If you select this check box, PC-DMIS enables other check boxes that allow you 
to define which entity types to test in the entire CAD Model: Points, Curves, 
Surfaces, or All. 

• If you clear this check box, only specific CAD entities are tested. See "Sequence/ 
Source Seq." below. 

Points - This check box tests for all points on the entire CAD model. 

Curves - This check box tests for all curves on the entire CAD model. 

Surfaces - This check box tests for all surfaces on the entire CAD model. 

All - This check box tests for all points, curves, and surfaces on the entire CAD model. 

Sequence / Source Sequence - These boxes let you define a single CAD entity. You can 
fill in these boxes and then click the Select CAD Object button. PC-DMIS turns the item 
red and causes it to flash a few times. 

Alternately, you can test multiple CAD entities by selecting them one at a time from the Graphic 
Display window, or by box-selecting a group of entities. 

Output area 
The Output area contains the results of the verification in a table format with points making up 
the rows. PC-DMIS displays all the points in the Graphic Display window. Selected points from 
this list are highlighted in the Graphic Display window. To update the information in the Output 
area, select a new option and press TAB. 

This list describes the column headings in the Output area: 

Point - This column shows the resulting CAD point from the input point and the CAD. 

Vector - This column shows the resulting CAD vector from the input point and the CAD. 

Result - This can be either Hit or Miss. 

For Point projection, 

• Hit means that the projection point was on the interior of the CAD entity. 
• Miss means that the projection point was on the extremities of the CAD 

entity. For curves, the extremities are the end-points. For surfaces, the 
extremities are the boundaries. 

For Ray pierce, 
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• Hit means that the ray vector directly intersected the CAD entity. 
• Miss means that the ray vector passed close to, but did not directly 

intersect, the CAD entity. 

For Plane cut, 

• Hit means that the plane directly intersected the CAD entity. 
• Miss means that the plane passed close to, but did not directly intersect, 

the CAD entity. 

Sequence - This column shows which CAD entity the point is on. The sequence is a 
unique identifier assigned to each CAD entity. 

Distance - This column shows the distance between the input point and the output point. 

Copy to Clipboard 
This button copies the Output area's results to the Windows Clipboard. If you selected specific 
points, only information for those points is copied. Otherwise, the entire output is copied. 

Using Screen Captures of the Graphic Display 
Window 

 

You can take screen captures of the Graphic Display window and then send them to the 
Clipboard, send them to the report, or save them to your computer. You can also add a captured 
image into the PC-DMIS Edit window as an external object. For more information, see "Inserting 
External Objects" in the "Adding External Elements" chapter. 

  

 

Sending Screen Captures to the Clipboard 
The Operation | Graphic Display window | Screen Capture To | Clipboard menu option 
captures the Graphic Display window and copies the screen capture to the clipboard. The image 
remains on the clipboard until another screen is captured, or you close the measurement routine. 

To view an image captured to the clipboard, paste it into a supporting application, such as 
Microsoft Paint or Microsoft Word. 

 

Sending Screen Captures to the Report 
See "Screen Captures" in the "Using the Edit Window" chapter. 
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Sending Screen Captures to a File 
The Operation | Graphic Display window | Screen Capture To | File menu option captures the 
Graphic Display window and opens a Save As dialog box so you can save the screen capture as 
a bitmap file to a folder on your computer. 

  

 

Editing Screen Captures 
By itself, PC-DMIS does not have the ability to edit or format a captured image. However, you can 
use any image editor software to edit or format your screen captures. 

  

Editing CAD Elements 
 

 
Edit CAD dialog box 

The Edit CAD Elements dialog box (Edit | Graphic Display window | CAD Elements) allows 
you to alter the priority, element name, display of name, or color for different CAD elements in the 
CAD file. 
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To use this dialog box: 

1. From the Feature types area, select the desired CAD element feature types to change. 
2. From the Graphic Display window, select the CAD elements to change. 
3. To select multiple CAD elements, box-select the desired CAD elements. When you 

release the mouse, PC-DMIS highlights the current selected elements and indicates the 
number of features in the Number Selected box. You can choose additional elements in 
the same manner. If needed, click the Deselect button to clear the screen of any 
highlighted elements. 

4. Once the desired elements are selected and highlighted, mark the check box of the 
operation you want to perform: 

• Set as priority 
• Show name 
• Change name 
• Change color 

5. See the "Dialog Box Description" subtopic below for any additional instructions and 
information on the individual operations. 

6. Click Apply or OK. 

Note: In order for this option to work, you must create CAD levels. See "Setting Up the Screen 
View" for more information. 

Dialog Box Description 
The dialog box contains these items: 

Feature types - Determines what feature types to edit. The available types are: 

• Points 
• Lines 
• Circles 
• Arcs 
• Curves 
• Surfaces 

Number selected - Shows the number of selected CAD elements for each type. 

Deselect - Deselects any highlighted CAD elements. 

Name - Specifies a name for the selected CAD elements. 

Set as priority - Determines the surfaces PC-DMIS checks first when calculating nominal values. 
For more information see "About Priority Surfaces" below. 

Show name - Shows or hides the CAD element features name (if provided by the CAD designer) 
associated with the selected CAD elements. 
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Change name - If marked, this changes the name of the selected CAD elements to the name 
provided in the Name box. 

Change color - Draws the selected CAD data in the color shown in the box near the Color 
button once you click Apply or OK. To change the current color, select the Color button. 

Color - Defines a color to apply to selected CAD elements by displaying a basic Color dialog 
box. 

 

Once you click OK on this dialog box, it becomes the selected color in the Edit CAD 
Elements dialog box. 

  

 

You can define a prioritized set of CAD surfaces called "priority surfaces" for Find Noms (find 
nominals) processing by using the Set as Priority check box on the Edit CAD Elements dialog 
box. 

Prioritizing surfaces speeds up the calculation of nominal values as it allows PC-DMIS to 
determine which surfaces to check first. There is no limit to the number of surfaces that can be 
selected. The order that the surfaces are selected in determines the order of the search. 

Whenever you open the Edit CAD Elements dialog box and select the Set as Priority check 
box, PC-DMIS automatically selects the previously stored set of surfaces. 

Setting Priority Surfaces 
1. Select Edit | Graphic Display window | CAD Elements. 
2. If the Set as priority check-box is not marked, mark it now. Any surfaces that are already 

prioritized are highlighted. 
3. Add or remove surfaces to this list by selecting them in the Graphics Display window. 
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4. Click Apply or OK button to update the measurement routine with the changes made to 
the list of priority surfaces. 

Storing a New Set of Priority Surfaces 
1. Open the Edit CAD Elements dialog box (Edit | Graphic Display window | CAD 

Elements). 
2. Select the Set as Priority check box. If you've previously defined a set of surfaces, PC-

DMIS will select them in the Graphic Display window. 
3. With the Set as Priority check box selected, click the Deselect button and then click the 

Apply button. This essentially tells PC-DMIS to clear any stored surfaces. 
4. Deselect the Set as Priority check box. 
5. Select the new set of surfaces to store. 
6. Select the Set as Priority check box. 
7. Click the Apply button. 
8. Click OK. 

Box Selecting and Priority Surfaces 
When box selecting with the Auto Features dialog open, all CAD surfaces of the feature type are 
selected inside the box. 

You can limit which surfaces are selected inside the box by specifying priority surfaces. That is, if 
you've defined priority surfaces using the Edit CAD Elements dialog box, when you box select 
from an surface auto feature, only the priority surfaces are considered for that feature. 

Note: Priority surfaces are used for other functionality including Find Noms. 

For more information on box selecting to create features, see "Box Selecting to Create Multiple 
Auto Features" in the "Creating Auto Features" chapter. 

Editing CAD Vectors 
The Edit | Graphic Display Window | CAD Vectors menu item opens the Edit CAD Vectors 
dialog box. With this dialog box, you can display and manipulate surface vectors. 

 
Edit CAD Vectors dialog box 

Surfaces selected 



Editing the CAD Display 

75 

With the dialog box open, click on a CAD surface in the Graphic Display window to select or 
deselect that surface. You can also drag a box across a portion of your part to box select several 
surfaces at once. PC-DMIS highlights any selected surface and shows the number of selected 
surfaces in the Surfaces Selected box. 

Deselect 
The Deselect button clears all selected CAD surfaces. 

Show vectors 
If you select the Show vectors check box, PC-DMIS displays a green arrow on each selected 
CAD surface to represent its vector.  

Flip Surface Vectors 
The Flip Surface Vectors button flips your surface vectors, causing the vector arrows to point in 
the opposite direction. PC-DMIS then clears the selected surfaces, and they appear with the 
flipped surface vector the next time you select them. 

Fix Surface Vectors 
Some surfaces, when initially selected, may have improper vectors. A proper vector points away 
from the part.  

The Fix Surface Vectors button uses internal mathematical algorithms to correct selected 
surface vectors, automatically causing the vector arrows to point in the proper direction. PC-DMIS 
then clears the selected surfaces, and they appear with the corrected surface vector the next time 
you select them.  

To fix the surface vectors of the entire CAD model, follow these steps: 

1. Display your CAD model in Solid view by selecting the Toggle Graphic 
Window in Solid icon from the Graphic View toolbar. 

2. Select the Edit | Graphic Display window | Lighting, Materials... menu 
item. The CAD and Graphic Setup dialog box appears. 

3. Select the Lighting tab. 
4. Clear the Two sided lighting check box. 
5. Click the OK button. In the graphics window, notice 

how some of the CAD surfaces appear dark. This is 
a visual indication that the surface normal for that 
surface is pointing in the wrong direction. 

6. Select Edit | Graphic Display window | CAD 
Vectors. The Edit CAD Vectors dialog box appears. 

7. Click the Fix Vectors button. If the algorithm can fix all of the surface vectors, PC-DMIS 
changes the dark surfaces to the part's usual color, signifying that the surface vectors 
now point in the proper direction outside the part. If any of the surfaces remain with a 
dark shade, you can select those surfaces and manually flip their vectors by using the 
Flip Surface Vectors button. 

To fix only specific surfaces on the model, follow the above procedure, but before you click Fix 
Surface Vectors, select the specific surfaces. 

Close 
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This button closes the dialog box and clears any selected vectors. 

  

Applying Lighting and Materials to the CAD 
Display 

 

The CAD and Graphic Setup dialog box gives you a set of tools that allow you to further 
manipulate the display of CAD models (such as your part model) inside the Graphic Display 
window. These include your part model, probe model, machine model, and other fixture models. 

You can also use it to change other properties that affect how things are drawn on the screen. 

You can open the dialog box by doing one of the following: 

• From the View | Toolbars | Graphics Modes toolbar, click the CAD Lighting icon . 
• From the Edit menu, point to Graphic Display window, and choose Lighting, 

Materials. 

 
CAD and Graphic Setup dialog box 
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This dialog box contains these tabs: 

Archive - This tab saves and recall these CAD configurations for later use. 

Lighting - This tab defines and enables light sources, their colors, their directions, light 
models, and CAD transparency. 

Material - This tab applies texture mapping to the surfaces of your CAD models, you can also 
change the colors and brightness of the materials making up the textures. 

Clip Planes - This tab defines up to four Clipping Planes that hide your part model in the 
clipped area. You can use this to cut your part model to show cross sections and cutaway 
views. 

Trihedron - This tab modifies the colors of each axis and component of the trihedron symbol. 

Symbols - This tab sets properties for the display of the following: 

• Wireframe and surface objects 
• Point symbols 
• Path lines 

Colors - This tab defines the colors for the following: 

• Screen's background color 
• The highlight color 
• The mouse-over highlight color 
• The 3d grid color 
• The Vision's Field of View (FOV) color. 

OpenGL - This tab defines OpenGL options that affect the display of the model in solid view 
mode. 

These four buttons are at the bottom of the dialog box: 

OK - Accepts your changes and closes the dialog box. 

Cancel - Rejects your changes and closes the dialog box. 

Save System Defaults - Saves your changes as the new default lighting and material 
settings. This overwrites the default settings that came with PC-DMIS. 

Restore System Defaults - This brings back the original lighting and material settings that 
came with PC-DMIS. 

Note: Any modifications you make to the CAD and Graphic Setup dialog box take place in real 
time in the Graphic Display window. This lets you immediately see the effects of your selected 
changes. Until you click OK, however, the changes you make are only temporary. 

Settings to appropriately display CAD models 
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PC-DMIS renders CAD models best when the CAD geometry, including the surface features, is 
set to transparent. This is accomplished by selecting the Enable transparency check box on the 
Lighting tab of the CAD and Graphics Setup dialog box. 

If the transparent CAD model needs to be more visible, set the "Lighting" tab Transparency 
slider on the CAD and Graphic Setup dialog to a lower value (i.e. 50%). 

To produce a better, more accurate rendering of your model: 

1. Select the High quality transparency check box from the OpenGL tab on the CAD and 
Graphic Setup dialog 

2. Click the "Lighting" tab and select the Single layer check box 
3. Set the Transparency slider as needed - 70% or so 

 

Archive Tab 
The Archive tab of the CAD and Graphic Setup dialog box contains two areas, the System 
defined settings area and the User defined configurations area. 

The System defined settings area lets you select from system defined lighting and material 
settings. These are stored in a configuration file named LightingMaterials.dat in the directory 
where you installed PC-DMIS. 

The User defined configurations area lets you save and recall your own custom lighting 
and materials configurations. These are stored in a default.txt file located in the 
\Models\LightingMaterials sub directory under the directory where you installed PC-DMIS. 

To save a custom defined configuration: 

1. Make any changes you want in the other tabs of the CAD and Graphic Setup dialog 
box. 

2. Click in the Save as box. A Save Now button appears. 
3. Type a name for your saved configuration. 
4. Click the Save Now button. 

To recall a user defined configuration, select the saved configuration from the Recall list. 
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Lighting Tab 

 
CAD and Graphic Setup dialog box - Lighting tab with Transparency enabled 

The Lighting tab of the CAD and Graphic Setup dialog box consists of three areas that allow 
you to define your light sources, your light model, and transparencies. 

Light source: 
The Light source area defines up to four light sources, each specifying their respective light’s 
direction and colors. You can create a new light source by selecting the appropriate number and 
clicking the Enabled check box. 
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Light source area of the Lighting tab 

With the exception of the first light source, which remains always enabled, the Enabled check 
box lets you turn the current light source on or off. 

Once you enable a light source, an active Light direction button becomes selected with a red 
outline. These buttons define the direction from which the light originates. 

 

The center light direction button acts as if the light comes from the direction you are located as if 
shining through your computer screen onto the CAD part. The other direction buttons define light 
coming from other angles. 

 

The Light colors section is where you can change the Ambient, Diffuse, or Specular light for 
the current light source by simply clicking on the colored rectangle beneath each type of light and 
selecting the new color from the Color dialog box that appears. 

Note: Be aware that light source 1 has gray as the default color for Diffuse and Specular, while 
the other three light sources  use black as the default color. 

Ambient illumination is light that has been scattered so much by the environment that its 
direction is impossible to determine - it seems to come from all directions. Backlight in a room 
has a large ambient component, since most of the light that reaches your eye has bounced 
off many surfaces.  A spotlight outdoors has a tiny ambient component; most of the light 
travels is the same direction, and since you are outdoors, very little of the light reaches your 
eye after bouncing off other objects.  When ambient light strikes a surface, it’s scattered 
equally in all directions. 

Diffuse light comes from one direction, so it's brighter if it comes squarely down on a surface 
than if it barely glances off the surface. Once it hits a surface, however, it’s scattered equally 
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in all directions, so it appears equally bright, no matter where the eye is located.  Any light 
coming from a particular position or direction probably has a diffuse component. 

Specular light comes from a particular direction, and it tends to bounce off the surface in a 
preferred direction. A laser beam bouncing off a mirror produces almost 100 percent specular 
reflection.  Shiny metal or plastic has a high specular component and chalk or carpet has 
almost none.  You can think of specular light as "shininess". 

If you disable a light source, the Light direction and Light colors features become unavailable 
for selection. 

Light model: 

 
Light model area of the Lighting tab 

The Light Model area defines information applied to the entire scene, regardless of the light 
source. 

Two sided lighting – This check box determines whether or not the front and back faces of 
surfaces should be lighted. You should select this check box for imported IGES files and for 
some other CAD formats when the surface normals are not correct. 

Back face culling – This check box determines whether or not PC-DMIS should cull, or hide, 
the back faces of surfaces. You should select this check box for IGES files, and some other 
CAD formats when the surface normals are not correct. 

Colormaps - This check box determines whether or not PC-DMIS applies the lighting 
properties on the Lighting tab to colormaps. 

• When marked, the software applies the lighting properties to colormaps whenever it 
renders the CAD model. 

• When cleared, the software does not apply the lighting properties; the colormap colors 
have a flat appearance, but the colormap colors exactly match the color scale that the 
colormap uses. 

Ambient – This box defines the ambient color applied to the entire scene. Click on the box to 
change colors. 

Transparency: 
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Transparency area of the Lighting tab 

Working with simulated probes or machines on your screen can be difficult if they block your sight 
to your part model. The Transparency area reduces this problem by allowing you to make 
certain objects transparent inside the Graphic Display window. In this way, you can see your part 
model or other CAD objects even if your probe or machine is in the way. 

You can make these display objects transparent inside the Graphic Display window: 

• Part model 
• Probe 
• Machine 

Once you have enabled transparency for a simulated machine, you can then select features and 
other items on your part by clicking on your part model through the transparent machine. 

Once you select the Enable transparency check box, you can select the other items in the 
Transparency area. When you enable transparency for an object, the other settings in this area 
control how the transparency is to be shown. 

Single layer - This check box is only enabled when the High quality transparency check 
box from the OpenGL tab is enabled and checked. When the Single layer check box is 
selected, only the top-most transparent surface of the selected model (CAD Model, Probe, or 
Machine) is rendered. In effect, this hides the internal features of a transparent model even 
though other models can still be viewed through the transparent model. Note that rendering is 
faster when this option is selected. 

Back face culling - This check box causes PC-DMIS to not draw the back faces of surfaces 
for the selected transparent object. 

Transparency - This slider lets you determine the percentage of transparency for the 
selected object. Moving the slider to the left makes the display object more opaque, while 
moving the slider to the right makes it more transparent. The value (0 - 100) can also be 
updated in the Transparency input field to the right of the slider. 

Once you define transparencies here you can easily switch them on and off using the Toggle 
Graphic View Transparency icon from the Graphic View toolbar. See the "Graphic View 
Toolbar" topic for more information. 

  

Material Tab 
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The Material tab of the CAD and Graphic Setup dialog box consists of settings you can apply to 
CAD objects making up the imported CAD part model or the entire part model altogether. 

The first area of this tab contains two option buttons that allow you to determine the "active 
selection", either Entire model or CAD objects. 

 

Entire model – Selecting this option applies the settings to the entire CAD model. 

CAD objects – Selecting this option applies the settings to specific selected CAD objects 
making up the entire model. 

Texture mapping 

 

The Texture mapping area defines the texture to be applied to the active selection. PC-
DMISautomatically applies the texture image as often as necessary to cover the entire active 
selection. 

The check box displays the current bitmap name once you select a bitmap file to use for the 
texture. This check box is always selected when the active selection is a CAD object. 

The large gray square area under the check box displays the current texture. 

To apply a texture to your part: 

1. Select click the gray square area. A standard Open dialog box appears. 
2. Use the Open dialog box to navigate to and select a valid bitmap file. It must have a 

width and height of 2 to some power. For example 2 to the 5th power is 32 and 2 to the 
4th power is 16. So if your bitmap is 32 X 16 pixels, it would be a valid bitmap. If you had 
something like 32 X 20, however, PC-DMIS would display an error message. 

3. PC-DMIS displays a preview of the selected texture inside the gray square area. 
4. Click Open to accept the texture. 

To apply the check box to the active selection, click the Enable check box as needed. 

The other items in the Texture Mapping area determine how PC-DMIS should apply the texture 
and surface colors: 
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Decal prevents any of the surface’s color from being emitted, so you only see the texture’s 
color. 

Modulate and Blend use OpenGL algorithms to determine the final display colors. 

Zoom controls the “zoom” factor to be applied to the current texture. Values greater than 1.0 
zoom into the texture, repeating the texture less often. Values less than 1.0 zoom out of the 
texture, repeating the texture more often. For example, a value of 2.0 makes the bitmap twice 
the size (repeat half as often), and a value of 0.5 makes the bitmap half the size (repeat twice 
as often). 

The buttons Flip T, Flip S, and Swap determine the orientation of the texture. The texture is 
a two dimensional image, the orientation is described in terms of S and T. A texture with an 
arrow drawn atop it helps visualize what happens: 

The original texture looks like this, an arrow pointing to the right with the top half of the arrow 
red and the bottom half of the arrow green: 

  

Clicking Swap on the original switches the orientation so that S becomes T and T becomes 
S. This causes the arrow to point up but to also flip the bottom and top of the arrow: 

  (Swap example) 

Clicking Flip S on the original changes the direction of S. This causes the arrow to point to 
the left: 

 (Flip S example) 

Clicking Flip T on the original changes the direction of T. This causes the arrow to flip, 
making the bottom and top switch places: 

 (Flip T example) 

You can click these buttons in different combinations to get a variety of orientations for your 
texture. 

Click Apply to see any changes you made to texture orientations or other material colors. 
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Material colors 

 

The Material colors area defines the color information to be applied to the entire CAD Model. 

The Ambient, Diffuse, and Specular function similarly to those already explained in the Light 
Colors area of the Lighting tab. See "Lighting Tab". 

Emission - Materials may have an emissive color, which simulates light originating from an 
object. In the OpenGL lighting model, the emissive color of a surface adds intensity to the 
object, but is unaffected by any light sources. Also, the emissive color does not introduce any 
additional light into the overall scene. 

Brightness of highlight  - This slider controls the intensity of the highlight when looking at a 
curved surface. 

  

 

Applying Textures to the Entire CAD Model 

1. From the Edit menu, point to Graphic Display window, and choose Lighting, 
Materials. 

2. Click on the Material tab. 
3. Select the Entire model option. 
4. Under Texture mapping, select the gray square area. An Open dialog box appears. 
5. Select a valid bitmap file. 
6. Click Open. The texture appears in the dialog box. 
7. Click the check box for the bitmaps in the Texture mapping area. The texture covers the 

entire CAD model. 
8. Perform additional customization on the texture as needed from the other options on the 

dialog box. 
9. Click OK to accept the finished texture. 

  

 

Applying Textures to Selected CAD Objects 

1. From the Edit menu, point to Graphic Display window, and choose Lighting, 
Materials. 

2. Click on the Material tab. 
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3. Select the CAD objects option. An empty list appears along with a Clear and a Remove 
button. 

4. Under Texture mapping, select the gray square area. An Open dialog box appears. 
5. Select a valid bitmap file. 
6. Click Open. The texture appears in the dialog box. 
7. Click on surfaces on the CAD model. PC-DMIS applies the surfaces you clicked with the 

current texture. The previously empty list now shows the individual CAD items that have 
textures applied to them. 

  

 

Removing Textures from Selected CAD Objects 

1. From the Edit menu, point to Graphic Display window, and choose Lighting, 
Materials. 

2. Click on the Material tab. 

Once you apply a texture to a CAD object, the number representing that CAD object 
appears in a list. 

 

• To remove textures from all selected CAD objects, click the Clear button. 
• To remove textures from individual CAD objects, select the objects from the list 

and click Remove. 

  

Clip Planes Tab 
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CAD and Graphic Setup dialog box, Clip Planes tab 

The Clip Planes tab of the CAD and Graphic Setup dialog box allows you to define up to four 
planes, called "clipping planes" that you can use to hide the display of your part model on one 
side of the plane. Your part model on the other side of the plane remains visible. These planes 
allow you to create cross sections of your part model. 

They appear in the Graphic Display window as a round saw-like symbol. 
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Example of a clipping plane creating a cross section of the Hexagon test block 

 

Defining a Clipping Plane 

You need only two pieces of information to define your clipping plane: An XYZ location and an 
IJK vector. The IJK vector points in the direction of what remains visible. 

 
  

There are two ways to define this information: 

• You can click on your part in the Graphic Display window, and PC-DMIS takes the point 
that you clicked as the clipping plane's location. Once you click a location, PC-DMIS 
automatically enables your clipping plane and sets the vector to the surface normal at the 
location. You can then modify the IJK vector as desired. 
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• You can click the Enabled check box and then manually type in the XYZ location and IJK 
vector. 

Note: The XYZ and IJK values are in the active part alignment coordinate system, not the CAD 
coordinate system. 

The Flip IJK button flips the vector so that it points in the opposite direction. 

Once you have your clipping plane modified to where you want it, click Apply to see your 
changes. PC-DMIS hides all portions of your part model pointing away from your chosen clipping 
plane vector. 

Deselecting the Enabled check box disables the current clipping plane. Disabled clipping planes 
have a yellow color. The ability to place and move your clipping plane is also disabled. Enabled 
clipping planes have a red color. 

You can define multiple clipping planes by selecting a new clipping plane option button and then 
following the above instructions. 

  

 

Adjusting a Clipping Plane 

Once you have the clipping plane inserted, you can adjust it by: 

• Clicking the Flip IJK push button to invert the IJK. This is useful when surface vectors 
from a CAD selection were incorrect, a relatively common problem with IGES files. 

• Manually editing XYZ location and IJK vector information by typing in new values. 
• Using the Move clipping plane along above IJK area. 

The Move clipping plane along above IJK area contains two rows of boxes and up and down 
arrow buttons. The boxes define increments that the clipping plane uses to move along the 
defined vector when you click the up or down arrow buttons for that box. 

 

The top row allows you to move the clipping plane along the IJK vector in small adjustments. 

The bottom row allows you to also move the clipping plane along the IJK vector, in larger 
increments. 
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Creating and Viewing Section Cut Curves 
A section cut from where a clipping plane intersects with the part results in a set of curves. These 
section cut curves behave like any other curve in the CAD model and can be selected and 
programmed to be measured by your measurement routine. 

Note: Section cut curves are not compatible with versions prior to 2014.1. If you save your 
measurement routine to a version before 2014.1, the software removes the section cut curves 
from that measurement routine's associated CAD model associated. 

Creating Section Cut Curves 
To create section cut curves (or polyline) from the intersection of the Clip Plane and the CAD: 

1. From the Edit menu, point to Graphic Display window, and choose Lighting, 
Materials. Click on the Clip Planes tab. 

2. On your CAD model, click an a CAD object. 
3. On the Clip Planes tab, of the CAD and Graphics Setup dialog box, click the Enabled 

check box to mark it. 
4. Adjust the X, Y, Z and I, J, K values as needed. 
5. Adjust the values for the Move clipping plane along above IJK as needed. 
6. Click Apply to set the clipping plane and enable the Create Section Cut Curves button. 
7. Click the Create Section Cut Curves button to create the section cut curves. 
8. Click OK to close the dialog box. 

Viewing Section Cut Curves 
To view the section cut curve from the assembly tree view of the CAD Assembly dialog box: 

1. From the Edit menu, point to Graphic Display Window, and choose CAD Assembly to 
open the CAD Assembly dialog box. 

2. From the assembly tree view, click the plus sign to expand the list of assembly 
components. 

3. At the root of the assembly tree view is an assembly component named "Section Cut 
Curves". Click the plus sign to expand it and show the section cut curves. 

4. The items that begin with "Section Cut" are followed with some descriptive text: 
• If the clipping plane is aligned with a trihedron axis, the descriptive text is that 

axis's character followed by the position of the plane along that axis. For 
example, a clipping plane located at X = 20, Y = 10, Z = -4 has an entry of 
"Section Cut Z-4"  

• If the clipping plane is not aligned with a trihedron axis, the descriptive text 
contains both the plane point and the vector values. For example, a clipping 
plane located at X = 80, Y = 40, and Z= -12 and a vector of 0.87, 0.0, 0.50 has an 
entry of "Section Cut (80,40,-12) (0.87,0,0.50)". 

5. Mark or clear the check box next to each section cut to show or hide the curves in the 
Graphic Display window. 
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Example of the CAD Assembly dialog box with several created section cut curves 

Trihedron Tab 
See the "Changing Trihedron Colors" topic. 

  

Symbols Tab 
See the "Modifying Display Symbols" topic. 

  

Colors Tab 
See the "Changing Screen Colors" topic. 
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OpenGL Tab 
See "Changing OpenGL Options" in the "Setting Your Preferences" chapter. 

  

Selecting Features Using the Graphic Display 
Window 

 

You can use the Graphic Display window to select features/elements in the Graphic Display 
window (for example, to print out, create coordinate systems, construct new features, calculate 
dimensions, and so on). 

You can select features in any of these five basic ways: 

• Use the ID (s) 
• Use Meta-Character Matching 
• Select the Last ID(s) 
• Box-Select ID(s) 
• Select Features On-line 

Selected features are indicated by the current highlight color. To deselect a selected (or 
highlighted) feature, click the selected feature once. To re-select it, click the feature again. 

 

Selecting Features Using the ID(s) 
This selects the desired feature using the ID. 

1. Type the ID(s) assigned to the feature(s) in the Search ID box. 
 

 
2. Click on the desired ID from the list of features. PC-DMIS automatically assigns each 

feature a number in order of selection indicated to the right of the feature ID. 
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3. While in the Graphic Display window, move the cursor over the feature desired and click 
the left mouse button. (Note that the feature you selected in the Graphic Display window 
is now highlighted (or selected) in the feature window.) 
 

 

Selecting Features Using Meta-Character Matching 
 

This selects features using a meta-character. Meta-characters are characters that act as 
wildcards for other alphanumeric characters. There are two meta-characters available in PC-
DMIS. They are the: 

1. Asterisk (*) 
2. Question mark (?) 

Both are described below in greater detail. 

  

 

The Asterisk (*) Meta Character 

*            The asterisk meta-character (*) matches, or takes the place, of any character or 
characters in a search.  

For example, imagine these features are available in the feature list: 

 PLN1 
 LINE1 
 LINE2 
 CIR1 
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 CIR2 

 

 
Asterisk (*) meta-character 

To select all the line features (LINE1 and LINE2), in the Search ID box type L*, and then press 
the Tab key. PC-DMIS selects all features beginning with "L".  

To use the asterisk (*) meta-character in your feature selection: 

1. Place your cursor in the Search ID box. 
2. Type your search criteria using the asterisk (*). 
3. Press the Tab key. 

PC-DMIS selects the features that meet the search criteria. 

Note: You can use the asterisk (*) meta-character multiple times in any one search. You can also 
use it with the question mark (?) meta-character. 

 

The Question Mark (?) Meta Character 

?       The question mark meta-character (?) acts in the same way as the asterisk (*), except that 
the question mark meta-character matches only 1 alphanumeric character. For example, suppose 
in your list of features, you have the following: 

 PLN1 
 LINE1 
 LINE2 
 CIR1 
 CIR2 

 
Question mark (?) meta-character 

For example, if you want to select all the circle features (CIR1 and CIR2) using the question mark 
(?) meta-character, in the Search ID box, type CIR? and press the Tab key. PC-DMIS looks for 
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all features that meet the search criteria, which in this case, is a feature with an ID 4 characters 
long with the first 3 characters being "CIR". 

To use the question mark (?) meta-character: 

1. Place your cursor in the Search ID box. 
2. Type search criteria using the question mark (?). 
3. Press Tab. 

PC-DMIS selects the features that meet the search criteria. 

Note: You can use the question mark (?) meta-character multiple times in any one search. You 
can also use it with the asterisk (*) meta-character. 

 

Selecting the Last ID(s) 
There are several alternative methods for selecting features in the feature list box, located in 
many dialog boxes. This instructs PC-DMIS to use the last 'number' of features in the current 
operation. 

To select the last number of features: 

1. From the dialog box, place your cursor in the Select Last # box. 
2. Type the last number of features to be used. For example, to create a line from the last 

four features measured type 4 in the box. 

 
Select Last ID 

  

Box Selecting ID(s) 
 

Another way to select features is to use the left mouse button to draw a "box" around the 
features. This is called "box-selecting". To do this: 

1. Place the mouse pointer at one corner of where the box is to be drawn and hold down the 
left mouse button. 

2. Next, drag the mouse pointer to the opposite corner of the "box." PC-DMIS will draw the 
box outline on the screen as the mouse is dragged. 
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3. When the "box" is satisfactory, release the left mouse button. PC-DMIS highlights all the 
elements in the box and lists them in the feature list box. 

 
Box Selecting CIR1 and CIR2 

This option also allows you to modify the contents of the box as indicated in the list. To either add 
or delete a feature from the set, simply click on the feature to be changed (either in the Graphic 
Display window, or the dialog box's list of features). 

  

 

Overview of Box Selecting Sheet Metal Features IDs 

PC-DMIS's ability to ‘box select’ feature identifications now allows a union of sheet metal features 
between two selected groups. This functionality makes the selection of multiple three-dimensional 
objects much easier. Additionally, if any CAD objects are box selected and then a CAD object is 
chosen without box selection, those objects that were box selected become permanent selections 
in addition to the single selection. 

See "Box Selecting for Auto Feature ID's" in the "Creating Auto Features" chapter for specific 
information on using this capability. 

  

 

Selecting Features On-Line 
In on-line mode, use the active tip as a pointer, and trigger the probe when the tip is close to the 
feature needed. 
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Editing a Feature ID 

 
Edit ID dialog box 

To change a feature's identification, double-click on the desired feature ID in the feature list. PC-
DMIS displays the Edit ID dialog box. This dialog box allows you to rename the selected feature's 
ID. 

Important: Never use any of the mathematical characters ( -, +, /,  or * ) in an ID label. This 
causes problems when you attempt to use the feature ID inside PC-DMIS expressions. 

Identifying a Feature by Using Tooltips 
You can also identify a feature without having to show feature IDs. Instead, PC-DMIS can display 
a small tooltip that appears when you briefly hover your mouse over the feature inside the 
Graphic Display window. The tooltip remains visible until you move the mouse off of the tooltip. 

 
Sample Tooltip of a Line Feature 

You may find this useful when you have a large measurement routine, and you want to keep your 
feature ID labels turned off to improve performance, yet you still need a way of quickly identifying 
a feature. 

• Clicking on the tooltip toggles the feature’s ID label in the current view. 
• Right-mouse clicking displays a short-cut menu with the same options available when 

right-clicking on a feature inside Text Box Mode. 
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These tooltips are not available when PC-DMIS is performing path operations (Animate Path, Edit 
Path, and so on) or when in Quick Fixture mode, or in any mode where the mouse button or 
keyboard buttons are used at the same time (such as during a Pan, Zoom, or Rotate operation). 

  

  

Automatically Positioning Feature ID Labels 
PC-DMIS provides you with these methods to automatically position feature ID labels in the 
Graphic Display window with leader lines so that they point to the features they reference instead 
of resting directly on the feature. This moves the labels to the edge of your CAD view so that you 
can more easily see the part or feature. 

 
ID Labels without Automatic Positioning 

 
ID Labels with Automatic Positioning 

Method 1 - Use the SetUp Options dialog box 
Access the Setup Options dialog box (Edit | Preferences | Setup) and from the list of check 
boxes on the General tab, enable the Automatic label positioning check box. This method 
keeps repositioning your labels whenever you perform pan, zoom, or rotate operations on the 
part. It only functions with the main CAD view if you have multiple split views. 

Method 2 - Use the Feature ID Label Shortcut Menu 
Right-click on a feature ID label, and from the short-cut menu, select Label Processing | 
Automatic Label Positioning. This method, different from method 1, works in the current CAD 
view, not just the main CAD view. Also it only positions the labels once. So, if you perform pan, 
zoom, or rotate operations, the labels are not repositioned. 
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Editing Dimension Colors 
Selecting the Edit | Graphic Display window | Dimension Color menu option opens the Edit 
Dimension Color dialog box. This defines colors and tolerance zones for your entire tolerance 
band. 

 
Edit Dimension Color dialog box 

Defining Dimension Colors 
1. Define the Number of Tolerance Zones. 
2. Set the Tolerance Zone Multiplier as needed. 
3. If desired, select the Show Colors in Two Directions check box to extend your color 

range to the -Tol value. 
4. Pick the colors for the tolerance zones in one of two ways: 

• Method 1 - Select each tolerance zone one at a time from the tolerance zone 
drop-down list, and click the Edit button to set a specific color for each zone. 

• Method 2 - Use the color wheel to select the start and end tolerance zone colors, 
and allow PC-DMIS to define colors for the other zones. 

5. Click Apply Colors. 
6. Modify the options for the Dimension Colors bar as desired. 
7. Click OK. 

Dialog Box Description 
Tolerance Zone Multiplier - This increases the negative and positive tolerance by the 
percentage specified. This provides you with greater control over the tolerance range for your 
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tolerance zone, allowing your range of colors to extend into the out-of-tolerance zone, letting you 
visually see how much out of tolerance something is.  

If it is set to 200% then the range of tolerance zones is: 

 2.0*(-Tol) through 2.0*(+Tol) 

For example, if you give this a value of 200% then the tolerance zone doubles its normal 
range: 

 
Example Tolerance Zone Multiplier set to 200% 

If you type 50%, the zone is half its normal range: 

 
Example Tolerance Zone Multiplier set to 50% 

The default value is 100%. 

Number of Tolerance Zones - This determines the number of tolerance zones for your 
measurement routine. Tolerance zones divide your entire tolerance band by this number to create 
the different zones. Each tolerance zone has a unique color associated with it. 

Tolerance Zones - This list contains all the tolerance zones. You can select a specific zone from 
this list to manipulate its color in detail. The Dimension Limits item from this list is used to create 
a border at the absolute positive or negative limit of the feature tolerance. The color used for this 
corresponds to color used to draw the tolerance band. 
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Show Tolerances in Two Direction - This determines whether or not your tolerance zones for 
the current measurement routine display the same color range in two directions, one heading 
towards the Positive Out of Tolerance range and the other heading towards the Negative Out 
of Tolerance range. This effectively expands the lower dimension color range to –Tol instead of 
zero.  

 
Example of Tolerances Displayed in Two Directions 

You can then use the Edit button to define the negative dimension colors and positive 
dimension colors separately. 

Recall - This button returns the colors to the default setting. 

Default - This button overrides the previous default color settings with the current values. 

Edit Color - This button opens a Color dialog box so you can change the color associated with 
the currently selected tolerance zone. 

Color Wheel - The color wheel provides you with a quick way to define colors for all your 
tolerance zones. It lets you pick the colors for the first and last tolerance zones. A small x appears 
on the color wheel for each color selected. The remaining tolerance zones colors are spaced 
evenly between the start and end colors. The direction of the spacing depends upon the option 
selected.  

 
Example Color Wheel Selection showing the selected start and end colors 

Clockwise - This sets the end color to have the same brightness as the start color, and spaces 
the colors in a clockwise direction. 

Counter Clockwise - This sets the end color to have the same brightness as the start color, but 
spaces the colors in the counter clockwise direction. 

Straight Line - This spaces the colors from the start color to the end color, regardless of the 
brightness, in a straight line direction. 
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Apply Colors - This applies any color changes you made without closing the dialog box, allowing 
you to immediately test your color selection. 

Visible - This check box lets you show or hide the Dimension Colors Bar once you click OK. 
For information on the Dimension Colors Bar, see "Using the Dimensions Colors Window" topic 
in the "Using Other Windows, Editors, and Tools" chapter. 

Default Tolerance - This edit box lets you change the default tolerance value for the Dimension 
Colors Bar. 

Display Actual Deviation - This displays tolerances as the actual deviation in the Dimension 
Colors Bar. 

Display % Deviation - This displays tolerances as a percentage of the deviation in the 
Dimension Colors Bar for the current measurement routine. 

Editing Features 
 

 
Edit Feature Appearance dialog box 

Selecting the Edit | Graphic Display window | Feature Appearance menu option opens the 
Edit Feature Appearance dialog box. This dialog box alters feature identifications (termed 
feature IDs) within a measurement routine, feature colors, and feature ID labels. 

The following example shows a feature ID label and a feature that is modified using the Edit 
Feature Appearance dialog box. Various colors demonstrate the different parts of the label. 

• Red - the Feature Color. By default, the colored bar at the top of the ID label also 
changes to match the color of the circle. 
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• Gray - Background Color. 
• Green - the Line Color. 

 
An enlarged screen shot of an example feature ID label, and feature with a modified appearance 

Editing Feature IDs 
You can edit a previously assigned feature name by double-clicking on the desired feature in the 
list box. An Edit ID dialog box appears allowing you to type a new identification. 

 
Edit ID dialog box 

You can also change Feature IDs in the Edit window. Highlight the desired ID and type in a new 
identification. Be aware, however, that in the Edit window, PC-DMIS does not track feature 
identifications and therefore does not warn you if duplicate IDs are assigned. Use caution when 
making changes if you do not want identical IDs. 

Important: Never use any of the mathematical characters ( -, +, /,  or * ) in an ID label. This 
causes problems when you attempt to use the feature ID inside PC-DMIS expressions. 

This dialog box contains two main areas: 

• The Features Options area - Used to modify the display of the part's features 
themselves. 

• The Text Labels Options area - Used to modify the feature ID labels in the Graphic 
Display window. 

To change the graphic options for features or feature ID labels, select the desired options from 
the dialog box, click Apply and then OK. 
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Features Options Area 

 

The Features Options area allows you to change the color of selected part features and whether 
or not selected features or feature ID labels are displayed in the Graphic Display window. To use 
the items in this area, you must first select one or more items from the List of Features and then 
click the Selected from the list option. This enables the other items in this area. 

The Search ID and Select Last # boxes are discussed in the "Search ID" and "Select Last #" 
topics in the "Navigating the User Interface" chapter. 

The Feature Color option allows you to set the color for a specified feature's identification. This 
option works in the same manner as the Edit Color option (see the Edit CAD dialog box found in 
"Editing CAD"). 

To Change the Color of a Feature: 

To change the color of a feature: 

1. Select the feature to be altered from the List of Features. 
2. Select the Feature Color option. PC-DMIS automatically displays the Color 

dialog box. 
3. Click on the desired color, or define a new one using the Custom Color box. 
4. Click the OK button. PC-DMIS returns to the Edit Feature Appearance dialog 

box. The new color is displayed in the Feature Color box. 
5. Click the Apply button and PC-DMIS automatically changes the color of the 

feature in the Graphic Display window. The top border of the feature ID label also 
changes to match the feature color. 

The Display area contains On and Off options that control the display of features in the Graphic 
Display window. This option is useful when you want to focus on only a portion of geometrical 
features the part contains at a time. 

To Determine the Display of Selected Features: 

To determine the display of selected features: 

1. Select the feature or features you want to turn on or off. 



Editing the CAD Display 

105 

2. From the Display area, select either the ON or the OFF option. 
3. Click the Apply button. PC-DMIS displays or conceals the features. 
4. If the changes made are to your satisfaction, click the OK button. PC-DMIS 

closes the dialog box and save the changes. 

The Label area contains On and Off options that control the display of feature IDs in the Graphic 
Display window. This option is useful when a portion of the part drawing becomes cluttered with 
several feature IDs. You can hide Specific IDs, allowing other IDs to be more easily viewed. 

To Determine the Display of Selected Feature ID Labels: 

To determine the display of selected feature ID labels: 

1. Select the feature label or labels that you want to turn on or off. 
2. From the Label area, select either the ON or the OFF option. 
3. Click the Apply button. PC-DMIS displays (or conceals) the feature labels. 
4. If the changes made are to your satisfaction, click the OK button. PC-DMIS 

closes the dialog box and save the changes. 

  

 

Text Label Options Area 

 

The Text Label Options area allows you to determine for all feature ID labels the background 
color, line color, and whether or not a shadow appears around the border. To use the features in 
this area, you must first select the All features text labels option. PC-DMIS automatically selects 
all the features from the List of Features. 

Background Color - This button displays a Color dialog box from which you can choose the 
background color for the feature ID labels. 

Line Color - This button displays a Color dialog box from which you can choose line color for the 
feature ID labels. Changing the line color changes the right and bottom border color on the 
feature ID label. 

Clicking the Default button causes all feature ID labels created thereafter to use the line, color, 
and shadow settings displayed when you clicked Default. 
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Hint: You can also change these items by right-clicking on a feature's ID label and selecting the 
appropriate item from the resulting shortcut menu. See "Feature Shortcut Menu" in "Using 
Shortcut Keys and Shortcut Menus" 

  

Showing, Animating, and Moving Path Lines 
 

PC-DMIS has the ability to generate colored lines on the CAD model in the Graphic Display 
window that show the path your probe will take during execution as it measures marked features. 
These lines are called path lines. Path lines help you preview the path your probe will take and 
troubleshoot possible collision areas. 

The software only generates the probe's path lines for features that follow a MODE/DCC 
command. If your measurement routine doesn't have a MODE/DCC command, you won't see any 
path lines. 

Note: The options Animate Path, Regenerate Path, Optimize Path and Collision Detection 
are not available for Portable devices. 

Viewing All Path Lines 
To view path lines, select View | Path Lines. PC-DMIS checks each command and draw the path 
lines accordingly. You can press Esc to cancel this process at any time. 
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This shows the probe's route drawn on the part's graphical image 

Viewing Path Lines from a Cursor's Position 
This only works if the Edit window is in Command mode. 

You can select View | Path Lines from Cursor, to limit the displayed path lines to focus on the 
following: 

• The feature where the cursor resides. 
• The feature that precedes it. 
• The feature that follows it.. 

You may find this most useful when stepping through a measurement routine. 

For example, suppose your measurement routine has these features in this order: CIR1, CIR2, 
CIR3, CIR4, and SLT1. If you clicked on item CIR4 in Command mode, the Graphic Display 
window draws path lines for CIR3, CIR4, and SLT1. 

 
Example showing path lines drawn for the clicked feature, CIR4, its preceding feature, CIR3, and 
its following feature, SLT1 

To modify the number of features that display their path lines within Path Lines from Cursor 
mode, edit the value in the Create Path Feature Count box located in the Animation tab of the 
Setup Options dialog box. The default value is 1, meaning PC-DMIS draws path lines for one 
feature preceding the current feature and one feature following the current feature. See the 
"Setup Options: Animation tab" topic in the "Setting Your Preferences" chapter. 

The Path Lines from Cursor mode does not function with Auto Insert Moves operation 
(Operation | Graphic Display window | Clearance Moves | Auto Insert Moves). If you perform 
an Auto Insert Moves operation, PC-DMIS reverts to displaying all the path lines. See "Inserting 
Clearance Moves Automatically" in the "Inserting Move Commands" chapter. 
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Viewing Path Lines for a Range of Selected Items 
Another way of limiting the displayed path lines is to select a range of one or more features in the 
Edit window and show path lines used for only those selected features. 

To do this: 

1. In the Edit window select the range of features.  
• If in Command mode, click and drag the selection or click on the first feature, 

press Shift and then click on the second feature to establish the range of 
features. 

• If in Summary Mode, click on the first feature, press Shift and then click on the 
second feature to establish the range of features.  

• In either mode, you can press Ctrl and click to select non-sequential features. 
2. Right-click in the Edit window. A shortcut menu appears. 
3. From the shortcut menu, choose Path | Path Lines. PC-DMIS draws the path lines on 

the screen for the selected features and a check box appears next to the short cut menu 
item. 

If you want to select a different range of features, you need to right-click in the Edit window, and 
from the shortcut menu, clear the Path | Path Lines menu item. You can then re-select the Path 
Lines shortcut menu item for the new selection. 

Changing a Path Line's Size 
To change the size of your path lines: 

1. Choose Edit | Graphic Display window | Display Symbols to open the CAD and 
Graphic Setup dialog box. 

2. Click the Symbols tab. 
3. Modify the Fixed Size value. 

Note: During execution or collision detection operations, or during a part translation or rotation, 
PC-DMIS draws the path lines as simple lines (without the defined diameter) in order to speed up 
these operations. 

Changing a Path Line's Color 
By default, the software shows path lines in a green color. 

To change the color: 

1. Access the Setup Options dialog box  
2. Click the Animation tab. 
3. From the Path Lines Color box, choose a color. 

See the "Setup Options: Animation tab" topic in the "Setting Your Preferences" chapter. 
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Animating the Path 
Note: The Animate Path option is not available for Portable devices. 

The Operation | Graphic Display Window | Animate Path menu option animates the path of 
the probe on the part. The Animate Path option only simulates the movement of the probe. It 
does not execute the measurement routine. 

To make Animate Path available for selection: 

1. Mark the desired features. 
2. Select the View | Path Lines menu item. The Animate Path option is then available for 

selection. 

The software only generates the probe's path lines for features that follow a MODE/DCC 
command. If your measurement routine doesn't have a MODE/DCC command, you won't 
see any path lines. 

3. Select the Animate Path menu item. PC-DMIS displays the Execution dialog box and 
automatically begins animating the path with a simulated probe tip. 

• To stop the animation at any time, press the Esc key or click Stop on the 
Execution dialog box. 

• To continue a stopped animation, click Continue . 
• You can also press the Enter key to toggle between stop and continue when 

animating the path. 
• You can click on a path line to select that feature in the Edit window. This also 

provides an opportunity to add a move point along that path line. For more 
information on how use move points to move a path line, see "Moving Path 
Lines". 

 

Regenerating the Path 
The Operation | Graphic Display Window | Regenerate Path menu option erases the current 
path lines and re-draws them. 

You may want to regenerate your path when you've made changes to a measurement routine, 
and you want your path lines to reflect the current state of the measurement routine. 

Notes: 
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• Regenerate Path is only accessible after you mark features in the Edit window and you 
select the View | Path Lines option. 

The software only generates the probe's path lines for features that follow a MODE/DCC 
command. If your measurement routine doesn't have a MODE/DCC command, you won't 
see any path lines. 

• Regenerate Path is not available for Portable devices. 
• You can press Esc to cancel the regeneration at any time. 
• If you insert a move before a PH9 wrist change, the location of the wrist change does not 

move until you choose Regenerate Path. 

Optimizing the Path 
Note: The Optimize Path option is not available for Portable devices. 

For information on how to create an optimized path for your probe from the Optimize Path dialog 
box (Operation | Graphic Display Window | Optimize Path), see the "Using Inspection Plans in 
PC-DMIS" appendix. 

Detecting Collisions 
 

Note: The Collision Detection option is not available for Portable devices. 

The Operation | Graphic Display Window | Collision Detection menu option (CD) displays the 
Collision Detection dialog box. The CD module is designed to detect collisions between the 
probe and CAD surfaces. All CAD curves, lines, and points are ignored. As a result, only CAD 
files that fully describe the part using surfaces are suitable for collision detection. (The CD 
algorithm doesn't use the actual surface definitions, but rather the surface tessellations (or 
graphical approximations), which are also used for rendering solid views using the OpenGL 
graphics language.) 

Changing Animation Speeds: If you want to modify your offline animation speeds, see the 
"Execution area" in the General tab of the SetUp Options dialog box. In addition, see "Executing 
and Debugging Measurement Routines Off-Line" in "Working in Off-line Mode". 

Viewing Collisions for a Range of Selected Items 
You can also limit the collision detection items by selecting a range of one or more features in the 
Edit window and perform the collision detection on only those selected features. 

To do this: 

1. In the Edit window select the range of features. Either click and drag the selection (if in 
Command Mode) or click on the first feature, press the Shift key on your keyboard and 
then click the second feature to establish the range of features (if using Summary mode, 
you may also press the Ctrl key instead of the Shift key on your keyboard). 

2. Right-click in the Edit window. A shortcut menu appears. 
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3. Choose Selected Items Collision Detection. PC-DMIS automatically performs the 
collision detection on those features, drawing path lines as the features are processed. A 
check box then appears next to the short cut menu item. 

If you want to immediately select a different range of features, you need to right-click in the Edit 
window and clear the Selected Items Collision Detection first and then re-select it for the new 
selection. 

  

  

To Enable Collision Detection Functionality: 

1. Import a part model that has surface data. 
2. Ensure that the Graphic Display window shows your part model in Surface mode. It does 

not work in Wireframe mode. See "To Configure a View to be in Opengl Mode:". 
3. Select the View | Path Lines menu option. PC-DMIS performs this operation and 

displays the probe's path lines inside the Graphic Display window. See "Showing, 
Animating, and Moving Path Lines". 

4. Select the Operation | Graphic Display Window | Collision Detection menu option. 
PC-DMIS displays the Collision Detection dialog box. See "Collision Detection Dialog 
box Options". 

   

 

To Configure a View to be in Opengl Mode:  

To configure a view to be in OpenGL mode: 

1. From the Graphic Modes toolbar, click the View Setup icon  to open the View 
Setup dialog box. 

2. From the Views area, for each desired view, mark the Solid check box. 
3. Click the Apply button. 
4. Click the OK button. 

5. From the Graphic Modes toolbar, click the Surface Mode icon . 

  

 

Collision Detection Dialog Box Options 

Collisions are shown in the Collision Detection dialog box (Operation | Graphic Display 
Window | Collision Detection). 
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Collision Detection dialog box 

Most of the items in this dialog box function like those in the Execution dialog box. For 
information on those items, see "Using the Execution Dialog Box" in the "Using Advanced File 
Options" chapter. 

The following items only apply to collision detection: 

• Stop On Collision  - If selected (highlighted), the probe animation collision 
detection stops if a collision occurs. 

• Probe Display - Immediately below the icons on the dialog box in the probe display area. 
The probe is shown using a green color. If a collision occurs, the portion of the probe that 
collides is shown in red. The same color scheme is used to draw the probe on the 
screen, as well as in the Collision Detection dialog box. 

• You can enlarge or shrink the drawing of the probe just as you would the part on 
the Graphic Display window by right-clicking above or below an imaginary 
horizontal line. 

• You can 3D rotate the drawing of the probe by holding down Ctrl key on your 
keyboard and the right-mouse button while dragging the mouse. 

• Scale to Fit  - Shrinks or enlarges the drawing of the probe so that it fits back into 
the probe display area of the dialog box. 
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When PC-DMIS has finished running Collision Detection, it redraws the path lines in the Graphic 
Display window. PC-DMIS indicates where collisions have occurred by drawing affected path line 
segments in red (RBG color of 255,0,0). In addition, PC-DMIS displays a Collision List dialog 
box helping you to quickly locate collision problems in your measurement routine. 

 
Sample Graphic Display window showing path lines and collisions (red lines) 

Displaying a Collision List 

The Collision List dialog box is displayed as soon as you select Operation | Graphic Display 
Window | Collision Detection menu option to start collision detection. This is helpful when 
collision detection needs to be stopped, identified collisions can be reviewed up to that point. 

 
Collision List dialog box 

This dialog box displays a list of collisions for the measurement routine. The Graphic Display 
window also highlights those path lines in red. If the Edit window is in Command mode, you can 
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click on an item on the Collision List dialog box to locate the command in the Edit window where 
collision was detected. You can then modify the measurement routine to fix the collision problem. 

If you want to remove one or more items from the Collision List dialog box, select the item or 
items, and click the Clear button. You may find this useful if you want to remove an item you've 
already corrected or if you want to focus on a subset of a large list of detected collisions. 

  

Moving Path Lines 
Once you enable path lines and see them on your screen, you can change the route the probe 
follows as it moves between features. To do this, place PC-DMIS in Translate Mode and click on 
a highlighted path line. PC-DMIS splits the path line near where you clicked and adds a 
MOVE/POINT command at that location. Use the Move Path Line dialog box to adjust the move 
point location. 

Note: This method only works on the path lines between features. You can use a different 
method to reposition path lines within Auto Features. For information, see "Show Hit Targets 
Toggle" in discussed in the "Creating Auto Features" chapter. 

If you click on a path line between features and the Move Path Line dialog box still doesn't 
appear, you may need to enable this functionality. To do this, from the Setup Options dialog box 
(Edit | Preferences | Setup), on Animation tab, mark the Path Line Moving Enabled check 
box. For more information, see the "Setup Options: Animation tab" topic in the "Setting Your 
Preferences" chapter. 

  

 
Move Path Line dialog box 

The dialog box contains X, Y, and Z axis boxes, allowing you to type, if desired, a specific move 
point location, or you can use the Increment value with the small up and down arrows next to 
each axis box. 

 When you click the up arrow, PC-DMIS adds the increment value to the current value. 



Editing the CAD Display 

115 

 When you click the down arrow, PC-DMIS subtracts the increment value from the current 
value. 

The selected path line is adjusted automatically in the Graphic Display window. 

 Delete - Deletes the selected move point. This button only becomes active when you 
click on or near a move point located along the path line. 

 Reset - Sets the path line back to normal as long as you haven't clicked OK or Apply. 
 OK - Accepts your changes and inserts a MOVE/POINT command into the Edit window at 

the appropriate location to reflect the adjusted path line and then closes the dialog box. 
 Apply - This functions the same as OK except that the dialog box remains open allowing 

you to continue working with additional path lines. 

If you need to adjust the move point later, simply click on the point on the path line. The Move 
Path Line dialog box appears again, allowing you to change the values for the MOVE/POINT. 
Alternately, you can press F9 on the MOVE/POINT command inside the Edit window, and then 
change the values using the Move Point dialog box. 

Tip: It's often handy to rotate the part while adjusting path lines. The Move Path Line dialog box 
permits you do to 2D and 3D rotate operations using the standard Alt + right-click drag and Ctrl + 
right-click drag methods, respectively. 

The only way to remove a path line modification is to delete the inserted MOVE/POINT command 
from the Edit window. 
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Deleting CAD Elements 

 
Delete CAD dialog box 

The Edit | Delete | CAD Elements menu option displays the Delete CAD dialog box. 

You can use this dialog box to permanently remove the CAD elements of selected features from 
the CAD model in the Graphic Display window. 

This can help simplify an imported CAD file before building a measurement routine. For example, 
a CAD file may contain text or other descriptive information that has no impact on the inspection 
of the part. 

To use this dialog box: 

1. From the Feature types area, mark the CAD element feature types you want to delete. 
2. From the Graphic Display window, click to highlight the CAD elements you want to 

remove. 
3. Click Delete or press the Delete key to preview the deletion. At this point, the items are 

only temporarily removed, and you can click Undo to restore the temporary deletion. 
4. Click OK to permanently delete the selected CAD elements. 

Dialog Box Description 
The dialog box contains these items: 

Feature types - Determines what feature types to delete. The available types are: 

• Points 
• Lines 
• Circles 
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• Arcs 
• Curves 
• Surfaces 

Number selected - Shows the number of selected CAD elements for each type. 

Deselect - Deselects any highlighted CAD elements. 

Number deleted - Displays the number of features that have been deleted. The numbers in 
these fields change depending on the features selected in the Feature types area. 

Delete - Deletes selected nominal features. If this dialog box is open, you can also press the 
Delete key to delete the CAD elements. Until you click OK, this is only temporary. 

Undo - Restores the recently deleted nominal features. This only works for items that are 
temporarily deleted. To restore permanently deleted CAD elements, you need to re-import the 
entire model file. 

 

Deleting Features 
PC-DMIS allows you to delete existing features in two ways: 

• You can select features in the Edit window and press the Delete key on your keyboard. 
• You can use the Delete Features dialog box, discussed below. 

  

 
Delete Features dialog box 
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The Delete Features dialog box (Edit | Delete | Features) permanently removes measured, 
auto, or constructed features from the measurement routine. You should use this option when 
you want to remove a number of unnecessary features. The Delete Features dialog box only lists 
those features above the current cursor position in the Edit window. 

Select the features to delete, and then click Delete to mark them for deletion. Click OK to delete 
items marked for deletion. 

Search ID - Selects matching features after you press Tab. 

Select last # - Selects a number of features from the end of the list. 

Delete - Marks the selected items for deletion by placing a text fragment of "del" next to selected 
features in the list. This deletion is not permanent until you click OK. 

Undo - Restore all the features that are marked for deletion after clicking Delete. This button 
does not restore deleted dimensions once you click OK. 

Note: When measured features are removed from the Graphic Display window, PC-DMIS 
automatically removes any dimensions or datums associated with them from the measurement 
routine. 

 

Deleting Dimensions 
PC-DMIS allows you to delete existing dimensions in two ways: 

• You can select dimensions in the Edit window and press the Delete key on your 
keyboard. 

• You can use the Delete Dimensions dialog box, discussed below. 
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Delete Dimensions dialog box 

The Delete Dimensions dialog box (Edit | Delete | Dimension) lets you permanently remove 
any dimensions from the measurement routine. This option should be used when a number of 
unnecessary dimensions need to be removed. The Delete Dimensions dialog box only lists 
those features above the current cursor position in the Edit window. 

Select the dimensions to delete, and then click Delete to mark them for deletion. Click OK to 
delete items marked for deletion. 

Search ID - Selects matching dimensions after you press Tab. 

Select last # - Selects a number of dimensions from the end of the list. 

Delete - Marks the selected items for deletion by placing a text fragment of "del" next to selected 
dimensions in the list. You can select all the dimensions from the list by clicking Select All. This 
deletion is not permanent until you click OK. 

Undo - Restore all the dimensions that are marked for deletion after clicking Delete. This button 
does not restore deleted dimensions once you click OK. 

Select All - Selects all the features in the list. 

Clear List - Clears any selected features from the list. 

Transforming a CAD Model 
You can transform (translate, scale, and rotate) your CAD model and if desired, keep a copy of 
the original unmodified CAD model as well as create a new coordinate system for the 
transformed model. 
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To transform your CAD model, access the CAD Transform dialog box by selecting Operation | 
Graphic Display Window | Transform. Use the items in the dialog box as needed, and then 
click OK or Apply. 

Caution: Performing a CAD Transform operation does not transform any existing learned 
features. This operation essentially renders them useless. You may want to perform a File | Save 
As operation to create a backup of your measurement routine and CAD model before 
proceeding. 

 
CAD Transform dialog box 

Keep original - This check box lets you keep a copy of the original, unmodified CAD model. 

Create new coordinate system - This check box lets you create a new coordinate system from 
the newly translated CAD model. See "Working with CAD Coordinate Systems" for more 
information. 

Translate - This area defines the XYZ offsets to translate the model. You can either type the 
specific location to which you want PC-DMIS to move the coordinate system. If you do not know 
the coordinates, you can use the Select button to select a specific CAD entity to which the 
coordinate system moves. See "Transforming by Selecting" below. 

Scale - This area defines how the CAD model is scaled. This can be useful for fixing models that 
are not scaled correctly due to improper measurement unit identification. For example, if the 
model is sized for millimeter units but you want it scaled for inch units, you can scale the model 
by 25.4. 
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The Uniform check box uniformly scales the model. If you want to scale a selected axis of 
the model, clear the Uniform check box. Leave the value as 1 for axes that you do not 
want scaled, and change the axis that you want scaled. You can also scale axes by 
negative values. This is useful if you want to mirror an axis. In this case, enter -1 for that 
axis. 

Mirror - In this section, you can mirror the CAD view of a part. Mirroring provides the same 
functionality as using Scale with -1 specified for the mirroring axis. Mirroring your CAD model is 
particularly useful when measuring automotive parts that have identical left and right-hand pieces. 
If CAD information is available for the right side of a part, you can mirror the appropriate axis and 
create a CAD view of the left side of the part. 

The Mirror option does not create a new measurement routine in the mirrored image. If 
you want to mirror your measurement routine instead, see the "Mirror" topic in the "Using 
Basic File Options" chapter and follow the instructions. 

To mirror the CAD data, do the following: 

1. Select the axis you want to mirror. If you want to keep your old CAD data, so that 
after mirroring you have CAD data for both the symmetrical halves, click the 
Keep Original check box. 

2. Click Apply or OK, and PC-DMIS mirrors the CAD drawing in the specified axis 
and displays the image in the Graphic Display window. 

Mirrored Elements in CAD Assemblies  
If you access the CAD Assembly dialog box, you can see that your original imported 
image name has the number 1 appended to its name. Any CAD transformation that 
creates a new instance of the same CAD file (such as a mirror operation) is then 
incremented to have a unique number. See "Working with Assemblies of Parts". 

 

Mirrored CAD File names with unique numbers inside a CAD Assembly Tree View 

Hidden Assembly Components During a Mirror Operation 
If you hide elements of your CAD Assembly prior to mirroring your CAD data, hidden 
components are still mirrored but their mirrored counterparts also continue to remain 
hidden in the Graphic Display window until their visibility state is modified in the Assembly 
Tree View of the CAD Assembly dialog box. 

Rotate - This area controls how the CAD model is rotated. Type the angle you want to rotate the 
model by in the Angle box. You can type the specific location to which you want PC-DMIS to 
move the coordinate system. If you do not know the coordinates, you can use the Select button 
to select a specific CAD entity to which the coordinate system moves. See "Transforming by 
Selecting" below. 

Rotate axis - This area defines the line about which the CAD model is rotated. The model rotates 
about this line by the specified angle. The direction of rotation follows the right-hand rule. You can 
use one of the coordinate system axes as the line to rotate about by selecting the appropriate X, 
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Y, or Z axis option button. If you do not want to rotate about one of the coordinate system axes, 
you can rotate about an arbitrary line by selecting the Line option button. This enables the Line 
Vector and Line Point areas. Fill these areas out to determine the point and vector that comprise 
the arbitrary line. 

Right Hand Rule: If you extend the thumb on your right hand in the direction of the line 
vector, and curl your other fingers into your palm, your fingers indicate the direction of 
positive angle rotation. 

Rotate matrix - As you determine your CAD model's new transformation, this area automatically 
gets filled out with the values to use in a 3x3 matrix. This 3x3 matrix rotates the CAD model. 
Usually, you won't need to fill out anything in this area as it is generally for informational purposes 
only. 

For the Advanced User: 

You can select the Specify Rotate Matrix check box to type the values for the rotation matrix 
manually. The columns specify the axes for the rotation. These restrictions apply: 

• Each axis of the matrix must be orthogonal to the other two axes. Thus, each axis pair 
must form a 90-degree angle. 

• Each axis must be unit length. That is, the length of the axis must be one. 

When you apply the transformation, if either of these restrictions is not met, a message appears 
indicating the problem, and PC-DMIS automatically corrects the rotation matrix. 

Transforming by Selecting 
When you click the Select button, PC-DMIS displays the Select Points dialog box. 

 
Select Points dialog box 

Instead of typing an offset value, you can use this dialog box to select an offset by picking a CAD 
entity from the Graphic Display window. 

Select point 1 - This option defines the translation location. With this option selected, click on a 
desired CAD entity. This anchors the point to that location. 

Select point 2 - This option specifies the angle with respect to point 1 and the axis of rotation. 
With this option selected, click on a second CAD entity on your CAD model to define the angle. 



Editing the CAD Display 

123 

Select line - Instead of selecting two points for your translation, this option lets you select a 
single line. PC-DMIS then sets the values of the Point 1 and Point 2 areas to match the start and 
end point of the selected line. 

Reverse Points - This button switches the XYZ values of Point 1 with the XYZ values of Point 2. 

Point 1 and Point 2 - These areas define the XYZ center point of the CAD entity selected with 
the Select point 1 and Select point 2 options. Use the check boxes in these areas to selectively 
update the X, Y, or Z value of the point, enabling you to specify points where there is no actual 
geometry for you to click on. For example, for Point 1, suppose you wanted the X and Y value of 
one point but the Z value of a different point. To do this, clear the Z check box and then select 
one point. Then clear the X, Y check boxes, select the Z check box, and then select the other 
point. 

Working with CAD Coordinate Systems 

 
CAD Coordinate System dialog box 

The Edit | Graphic Display Window | CAD Coordinate System menu option displays the CAD 
Coordinate System dialog box. The CAD Coordinate System dialog box lets you create or 
select new coordinate systems for your CAD model. 

The Coordinate System list on the left side of the dialog box shows all the coordinate systems in 
the CAD model. The coordinate systems listed first are the global coordinate systems. The 
Default coordinate system is always listed. 

If the CAD model is an assembly of component parts then following the global coordinate 
systems, PC-DMIS lists all the coordinate systems contained in that assembly. These are listed in 
a tree view structure. To expand the tree view, click on a plus symbol (+). PC-DMIS displays the 
component parts' assembly coordinate systems. The Default coordinate system is always listed 
for each part component in the assembly. This coordinate system defines the part's default local 
coordinate system. 

When you first open the CAD Coordinate System dialog box, PC-DMIS checks to see if the 
current active coordinate system matches a coordinate system in the list: 
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• If it finds a match then PC-DMIS selects it from the list. 
• If it doesn't match any of the coordinate systems then PC-DMIS uses the Default 

coordinate system at the top of the list. This can happen if you transformed the CAD 
without creating a coordinate system (see CAD Transform dialog section for more 
information). 

To Select and use Coordinate Systems 
To use an existing coordinate system, 

1. Select the coordinate system from the Coordinate System List. PC-DMIS shows that 
coordinate system in the Graphic Display window. If you select an assembly component, 
PC-DMIS selects the first coordinate system in that component instead. 

2. Click Apply or OK. The selected coordinate system becomes the new active coordinate 
system and PC-DMIS redraws the CAD to reflect its new position. 

To Create a Coordinate System 
To create a coordinate system at the current CAD model's position, click the Create button. The 
CAD model's position can be changed by using the CAD Transform dialog box. See the 
"Transforming a CAD Model" topic for more information on transforming the CAD model. 

To Rename a Coordinate System 
To rename a coordinate system, select the coordinate system from the list, and click the Rename 
button. Then type the new name. 

You cannot rename the Default coordinate systems. 

To Delete a Coordinate System 
To delete a coordinate system, select the coordinate system from the list, and click the Delete 
button. PC-DMIS deletes the selected coordinate system. 

You cannot delete the Default coordinate system or assembly coordinate systems. 

To Replace a Coordinate System 
To replace or overwrite an existing Coordinate System with the current CAD model's position, 
select a coordinate system from the list, and click the Replace button. 

You cannot replace the Default coordinate system or assembly coordinate systems. 



Editing the CAD Display 

125 

Checking and Fixing Point Nominal Deviation 

 
Point Nominal Deviation dialog box 

The Edit | Graphic Display Window | Point Nominal Deviation menu option displays the Point 
Nominal Deviation dialog box. Use this re-sizable dialog box to compare certain point 
measurements against a CAD model to check for changes or updates made to the CAD model. 
Essentially, you define a tolerance value, and PC-DMIS looks at the nominals for any point 
features in your measurement routine and compare them against the CAD model. 

PC-DMIS lists all of the points. It lists any points that deviate beyond the defined tolerance value 
in a red/orange color; you can then adjust them as needed. 

The Point Nominal Deviation dialog box contains the following options: 

Deviation cutoff - This box filters the point features that display. The distance between a point 
feature's theoretical position and the CAD model nominal position is its deviation. Only points 
whose deviation is greater than or equal to the deviation cutoff are listed. 

Angle deviation cutoff - This box controls the nominal CAD position. The CAD surface normal 
and the point vector must be within this angle. The range for this angle is 0–90 degrees. 

Find nominals tolerance - This box defines the tolerance value that are allowed for each point 
feature. Points with a deviation that exceeds this tolerance value turn red. 

Search priority surfaces - This check box specifies whether or not PC-DMIS only uses priority 
surfaces when searching for a solution. You can define priority surfaces using the Set as priority 
check box in the Edit CAD Elements dialog box. See the "Editing CAD" topic for more 
information on how to do this. If you clear this check box, and PC-DMIS cannot find an 
acceptable value within the defined priority surfaces, it checks all of the other surfaces on the 
CAD model. 

Update - This button lists all of the points on the CAD model. 
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Move Checked Features - This button updates the XYZ and IJK values of those point features 
whose check boxes you have selected to match the CAD model's XYZ and IJK values. 

Copy Checked to Clipboard - This button copies the information about all of the selected points 
to the Clipboard. For an example, see "Clipboard Example". 

Override - Sometimes the best point that the algorithm finds is incorrect. When you select a 
single feature, the Override button becomes available. Click this button to display the Override 
dialog box, which you can use to override the found point with a different point. For more 
information, see "Using the Override Dialog Box". 

Feature - This column displays the name of the ID of the feature. The column's header contains a 
check box. Selecting or clearing this check box selects or clears the check boxes for all point 
features in the list. 

Current XYZ - This column displays the feature's current theoretical position. 

Current IJK - This column displays the feature's current theoretical vectors. 

CAD XYZ - This column displays the feature's nominal position if it were moved onto the CAD. 

CAD IJK - This column displays the feature's nominal vector if it were moved onto the CAD. 

Deviation - This column displays the distance between the feature's current theoretical position 
and its corresponding nominal CAD position. 

Angle Dev - This column displays the angle deviation between the feature's current theoretical 
vector and its corresponding nominal CAD vector. 

Clipboard Example 
Feature    Current XYZ           Current 
IJK              CAD XYZ                 CAD 
IJK                  Deviation   Angle Dev  
PNT1       (3.8,3.902,0)         (0,0,1)                  (
3.8,3.902,0)           (0,0,1)                  0          
 0  
PNT2       (4,0.23,0)            (0,0,1)                  (
4,0.23,0)              (0,0,1)                  0          
 0  
PNT3       (8.3,1.91,0)          (0,0,1)                  (
8.3,1.91,0)            (0,0,1)                  0          
 0  
PNT4       (2,0,-0.67)           (0,-
1,0)                 (2,0,-0.67)             (0,-
1,0)                 0           0         
PNT5       (6.36,0,-0.45)        (0,-
1,0)                 (6.36,0,-0.45)          (0,-
1,0)                 0           0         
PNT6       (3.33,0.978,1.5784)   (-0.6591,0.4865,0.5735) 
 (6.665,3.3021,-0.497)   (-0.7205,0.2411,0.6502) 
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 4.5641      15.1919   
PNT7       (0.2056,1.75,0.555)   (0.2579,-0.1052,0.9604) 
 (0.2058,1.7499,0.5558)  (0.2622,-0.1008,0.9597) 
 0.0009      0.3552    
PNT8       (9.2,1.9685,-0.5027)  (0,-
1,0)                 (9.2,1.9685,-0.5027)    (0,-
1,0)                 0           0         
PNT9       (9.4094,1.28,-1.234) 
 (1,0,0)                  (9.4094,1.28,-
1.234)    (1,0,0)                  0           0  
Example of points copied to Clipboard 

Using the Override Dialog Box 

 
Override dialog box 

The Override dialog box appears when you select the Override button in the Point Nominal 
Deviation dialog box. It shows a list of all of the CAD nominal points that correspond to the 
selected feature from all surfaces within the Find Nominals Tolerance search zone. PC-DMIS 
initially sorts these points from the smallest to the largest deviation. Usually, the first point that is 
listed is the point used in the Point Nominal Deviation dialog box. Each point is graphically 
represented with a cross-hair in the Graphic Display window. 

Selecting a point in the list highlights that point as well as any curve or surface on which the point 
lies in the Graphic Display window. Once you find the desired point, click the Override button. 
The Override dialog box closes and the Point Nominal Deviation dialog box reappears, 
showing the updated point value. 

Use previous surface - You should use this check box when you override several points. For 
example, if you know that points for several features should all lie on the same surface but the 
algorithm incorrectly put the points on different surfaces, you would override the first feature as 
usual. Then on the second and subsequent overrides, you could select the Use previous 
surface check box. This would cause PC-DMIS to only show the points found on the surface of 
the previous override. 
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Find nominals tolerance - This box functions the same as the box with the same name in the 
Point Nominal Deviation dialog box, but with different results. PC-DMIS searches the CAD for 
nominal points that correspond to the selected feature. It searches in a spherical zone around the 
current theoretical position of the selected feature. This box defines the size of that spherical 
search zone. The value regulates the amount of CAD that PC-DMIS evaluates while generating 
this point override list. 

The Search priority surfaces only check box is discussed in the table above. 

Modifying Display Symbols 
Selecting the Edit | Graphic Display window | Display Symbols menu item (or the Display 

Symbols icon  from the Graphics Modes toolbar) causes the Symbols tab on the CAD and 
Graphic Setup dialog box to appear. 

 
CAD and Graphic Setup dialog box-Symbols tab 

This lets you change how different symbols are displayed in the Graphic Display window. The 
initial values for the settings on the Symbols tab come from the measurement routine file (.prg). If 
no settings information exists in the measurement routine then the initial values for the settings 
come from the registry or from hard-coded defaults. 
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Available symbols you can modify include Wireframe and Surface objects, the Point Symbol, 
the Arrow Symbol, and Path Lines. Corresponding areas exist on the Symbols tab. Whenever 
you make a change to one of the check boxes or option buttons, PC-DMIS applies that change 
automatically so you can see what effect it has. PC-DMIS only saves your changes once you 
click the OK button. To see changes to the symbols' sizes click the appropriate Apply button. 

Draw for speed - This option turns off anti-aliasing for wireframe and surface objects, optimizing 
the drawing speed of CAD objects in the Graphic Display window. 

Draw for quality - This option turns on anti-aliasing for wireframe and surface objects. This 
optimizes the drawing quality of CAD objects in the Graphic Display window. 

Point Symbol - This list defines the type of Point to modify. You can choose Scan Point, CAD 
Point, or Feature Point. The default item is Feature Point. 

Diameter / Width in Pixels - This box defines the size of the point symbol. The Round Dot 
symbol uses Width in Pixels; 3 Lines and Sphere use Diameter in measurement routine units. 
Note that the maximum size for Round Dot is based on the computer's physical video card. If the 
size exceeds the limits of the current computer's video card, it display the symbol at the largest 
size available to the current system's video card. 

Round Dot - This option displays the point symbol as a round dot. 

 
Example Round Dot symbol 

Three Lines - This option displays the point symbol as a three-lined cross hair. 

 
Example Three Lines symbol 

Sphere - This option displays the point symbols as a sphere. This is the slowest symbol for PC-
DMIS to draw, especially if you have all the attributes selected. These check boxes become 
available if you select the Sphere symbol. They provide you with additional attributes to further 
control the display of a sphere symbol in the Graphic Display window: 

• Shaded - This check box produces a shaded (opaque) sphere symbol. 
• Lighting - This check box adds OpenGL lighting to the sphere symbol. 
• High Quality - This check box produces a smoother looking sphere symbol. 
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While these check boxes improve the image quality of the sphere symbol, they also cause a 
slight increase in the time it takes to draw the sphere symbols whenever the screen gets 
refreshed. 

 
Shaded, High Quality 

 
Lighting, High Quality 

 
Shaded, Lighting, High quality 

Arrow Symbol - This box controls the diameter size (in measurement routine units) of the arrows 
displayed in the Graphic Display window. The size of the actual arrow in the display only changes 
if the Shaded check box is selected. 

Shaded - This check box shades arrow symbols, in essence drawing arrows as cylinder tubes 
with a set diameter. If not selected, arrows are drawn as simple lines without size. 

 
Not Shaded 

 
Shaded 
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Increased Diameter 

Path Lines - The Diameter value in this area controls the fixed diameter size (in measurement 
routine units) of the path lines. Fixed size means the path lines do not change size on the screen 
when zooming in or out on part model. 

 
Default Size 

 
Increased Diameter 

The Arrows check mark shows an arrow on the path lines: 

 

Changing CAD Tolerances 
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CAD Tolerances dialog box 

The Edit | Graphic Display Window | CAD Tolerances menu item displays the CAD 
Tolerances dialog box. This dialog box allows you to view and modify the following CAD 
tolerances that are stored in the .cad file: 

• Resolution tolerance - Determines the distances at which two XYZ points are considered 
coincident. 

• Angle Resolution tolerance - Determines the angle (in degrees) at which two angles are 
considered equal. It also determines if two vectors are considered equal by checking the 
angle between the two vectors. 

• Precision tolerance - Specifies the accuracy of iterated solutions on the geometry. 

The Resolution, Angle Resolution and Precision boxes allow you to view and modify these 
tolerances. 

CAD Resolution Tolerance Information 
The resolution tolerance is the distance at which two XYZ points are considered to be coincident. 

This tolerance determines whether or not a freeform geometry defines an analytic shape. For 
example, a freeform curve, depending on the tolerance, may or may not be defined as a circle. If 
the curve defines a circle within the resolution tolerance, PC-DMIS identifies it as a circle, and 
any functions that depend on this information work properly. For example, the Single-Click Auto 
Feature functionality depends on this information. 

In addition, this tolerance determines whether or not two adjacent geometries are connected. For 
example, if you have PC-DMIS perform a Section Cut scan operation on the CAD model, PC-
DMIS compares the gap between adjacent surfaces against the resolution tolerance. If the gap is 
within this tolerance, PC-DMIS considers the surfaces to be connected and there is not a break in 
the section cut. 

The default resolution tolerance is 0.01 mm. The minimum resolution tolerance is 0.0001 mm and 
the maximum is 2.0 mm. When you import a new CAD model, PC-DMIS sets the resolution 
tolerance to the default value, except in cases where the imported CAD file itself specifies a 
resolution tolerance. For example, if an imported IGES file specifies a resolution tolerance in the 
header, PC-DMIS uses that value instead of the default value. 

CAD Angle Resolution Tolerance Information 
The CAD angle resolution tolerance determines the angle (in degrees) at which two angles are 
considered equal. It also determines if two vectors are considered equal by checking the angle 
between the two vectors. 

This tolerance is mainly used to check if geometry forms a feature when angles are involved. For 
example, a round slot has two circular arcs at its ends. The angle between the two circle normals 
must be within the angle resolution for the feature to be recognized as a round slot. 

Another example is a square slot where adjacent sides must form 90 degree angles. If this angle 
is off more than the angle resolution, then the feature is not recognized as a square slot. 

The default angle resolution tolerance is 0.5 degrees. The minimum angle resolution tolerance is 
0.01 degrees and the maximum is 5.0 degrees. When you import a new CAD model, PC-DMIS 
sets the angle resolution tolerance to the default value. 
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CAD Precision Tolerance Information 
The precision tolerance specifies the accuracy of iterated solutions on the geometry. For 
example, during some find nominals operations, an iteration process is used to compute the 
solution on the CAD geometry. Once the solution is within the precision tolerance of the actual 
solution, the iteration process stops. 

The smaller the precision tolerance, the slower the algorithms that use this tolerance for 
computing a solution. 

The default precision tolerance is 0.00001 mm and this is the recommended tolerance to use. 
The minimum precision tolerance is 0.0000000001 mm and the maximum is 0.001 mm. When 
you import a new CAD model, the precision tolerance is set to the default value. 

Centering the Probe on the Screen 
By default, the part remains stationary on the Graphic Display window and the animated probe 
moves around the part as its physical counterpart moves in 3D space; to see a different section of 
a larger part on the screen, you have to translate (or move) the part image inside the Graphic 
Display window.  

The Operation | Graphic Display window | Center Probe menu item changes this default 
panning functionality so that as the probe physically moves, the part on the screen moves instead 
thereby keeping the animated probe image always centered on the screen. 

You can also access this from the Graphic Modes toolbar, and clicking the Center Probe icon 

. 

You may find this centering functionality helpful if you are using portable devices to measure a 
large part. It allows you to walk around a large part, and even though you aren't near the 
computer, the Graphic Display window automatically updates so that the probe remains visible in 
the window along with the section of the CAD model you are inspecting. 

Viewing the Graphic Display in Demo Mode 
The View | Demo Mode menu item places the Graphic Display window in a mode where it 
continually rotates the part in a random manner, useful for demo purposes. To modify the rotation 
speed, use the Rotate Options dialog box, discussed in the "Defining Rotation Options" topic in 
the "Editing the CAD Display" chapter. 

To exit this demo mode, simply click anywhere within the Graphic Display window. 

Viewing Clearance Planes 
You can display the active clearance plane as a translucent image in the Graphic Display 
window. To do this, from the Graphic Items toolbar, select the Toggle Clearance Plane Items 

icon . 
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By default, the active clearance planes are displayed as white translucent planes; while all non-
active clearance planes are displayed as white polylines. 

 
Sample Clearance Plane Displayed as a Translucent Image 

PC-DMIS displays up to one clearance plane along each axis, for a maximum of three clearance 
planes at a time (one along Z, one along Y, and one along X). If you have more than one 
clearance plane defined along the same axis and it isn't the currently displayed clearance plane, 
it displays the most recently displayed clearance plane used on that axis. 

 
Sample Active and Non-Active Clearance Planes 
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You can further control the display of both the active and non-active clearance planes by 
modifying these registry entries located under the OpenGLSettingsClearancePlanes section 
inside the PC-DMIS Settings Editor: 

• ActiveSymbol - Displays the active clearance plane as either a polyline or transparent 
plane  (0=Polyline; 1=Transparent Plane; the default is 1). 

• ActiveColor - Determines the color of the active clearance plane. 
• ActiveLineWidth - Determines the line width of the active clearance plane when 

drawn as a polyline. 
• ActivePercentTransparency - Determines the amount of transparency for the active 

clearance plane. 
• Symbol - Displays the non-active clearance lanes as either polylines or transparent 

planes (0=Polyline; 1=Transparent Plane; the default is 1). 
• Color - Determines the color of the non-active clearance planes. 
• LineWidth - Determines the line width of the non-active clearance planes when drawn 

as a polyline. 
• PercentTransparency - Determines the amount of transparency for the non-active 

clearance planes. 

These topic are described in further detail in the your PC-DMIS Settings Editor documentation. 
See "Modifying Registry Entries" for information on how to use the Settings Editor. 

  

Using the ClearanceCube 
Warning: Starting a measurement routine with the probe inside of the ClearanceCube volume, or 
initiating DCC motion inside the ClearanceCube volume, are unsafe practices because the CMM 
attempts to move to the closest ClearanceCube face. 
 
If the Clearance Cube uses Tip Vector for Start/End Face check box on the General tab in the 
Setup Options dialog box (Edit | Preferences | Setup) is selected, then the CMM attempts to 
move along the tip vector when inside of the ClearanceCube volume. To avoid potential 
collisions, be sure to first manually jog the position of the probe outside of the ClearanceCube 
volume before entering DCC motion. Please account for this behavior in your measurement 
routines. 

The ClearanceCube is a three-dimensional box displayed in the Graphic Display window that 
represents a protective envelope that surrounds the CAD model. During measurement routine 
execution, the probe moves along the tip vector to the offset distance of the ClearanceCube to 
the face of the cube to avoid colliding with the part. By default, ClearanceCube motion is 
disabled. 
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Sample ClearanceCube Surrounding the CAD Model 

Important: ClearanceCube only functions with single arm measurement routines. It does not 
support multiple arm measurement routines. If your measurement routine uses multiple arm 
mode, it only works with arm 1. 

Differences from Clearance Planes 
While this may have some similarities with clearance planes, it actually behaves quite differently 
and offers some advantages not available to clearance planes. 

• First, clearance planes are based on the part coordinate system, and if the part 
coordinate system changes, the clearance planes do not adjust accordingly. For 
example, if a Z+ clearance plane is set for 20 mm above the current Z=0 location, and 
you create a new part coordinate system by moving Z down by 30 mm, the clearance 
plane does not move, but is now at Z=50. However, if you use ClearanceCube, that box 
remains at the same relative distance from the CAD model, regardless of changes made 
to the part coordinate system. 

• Second, clearance planes rely on MOVE/CLEARPLANE commands being placed between 
features to move the probe to the defined clearance plane. Forgetting one of these move 
commands could result in an unintended collision with the part. The ClearanceCube 
functionality does not use clearance planes and so does not require move commands 
between features. In its simplest form, once you enable the ClearanceCube functionality, 
newly created features automatically cause the probe to move to the ClearanceCube 
before and after they are measured. 

Using the ClearanceCube 

Note: When running, if the probe starts inside the ClearanceCube, a message appears that says: 
"Probe is currently located inside ClearanceCube. Move probe outside ClearanceCube and press 
OK to continue". 
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To use the ClearanceCube, 

1. Select Operation | Graphic Display Window | ClearanceCube, or from the 

ClearanceCube toolbar, click the ClearanceCube Definition icon   to open the 
ClearanceCube Definition dialog box. This dialog box initially opens with the following 
interface. See "(Simple) ClearanceCube Definition" for detailed information. 

 
ClearanceCube Definition dialog box 

2. Select the Activate ClearanceCube motion check box, or from the ClearanceCube 

toolbar, click the Activate ClearanceCube Motion icon . This mode disables 
clearance planes, and causes the measurement routine to use the ClearanceCube 
motion instead. See the warning below. 

3. Select the Show ClearanceCube check box, or from the ClearanceCube toolbar, click 

the Show ClearanceCube icon  to show the ClearanceCube on the screen. 
4. In the Offset Value box, define an offset distance. You can also select the Resize 

ClearanceCube check box, or from the ClearanceCube toolbar, you can click the 

Resize ClearanceCube icon   to place the ClearanceCube in resize mode. When in 
resize mode and the ClearanceCube is visible, you can click and drag a face of the 
ClearanceCube and set offset distances per axis that way. A reddish highlight indicates 
the face to drag. 

5. If needed, set any advanced options by clicking Advanced, and then use the desired 
tabs to customize the ClearanceCube to your liking. 

6. Click OK. 
7. Add features into the measurement routine as usual. 

Warning: If you activate ClearanceCube motion, it acts as a global setting to that measurement 
routine. This means that all clearance plane functionality for your measurement routine is 
disabled, even if individual features are specifically set to not use the ClearanceCube. 
ClearanceCube motion and clearance planes cannot coexist in the same measurement routine. 
Be sure to check for collisions before executing your measurement routine. See "Detecting 
Collisions" for more information. 



Editing the CAD Display 

138 

(Simple) ClearanceCube Definition 
When you access the ClearanceCube Definition dialog box from the Edit | Preferences | Set 
ClearanceCube... menu or from the ClearanceCube toolbar by clicking the Clearance Cube 

Definition button , it opens in this simplified interface: 

 
ClearanceCube Definition dialog box 

This dialog box contains these options: 

• Offset value - Determines the distance away from the CAD model on all six 
sides where PC-DMIS draws the ClearanceCube. It is saved in the current 
measurement routine. The cyan-colored rectangle indicates the surface that PC-
DMIS assumes the part is resting on. PC-DMIS uses the same units of 
measurement as the measurement routine. So, a value of 1 could be either 1 mm 
or 1 inch, depending on what was initially selected when the measurement 
routine was created. Increasing the offset value increases the size of the 
ClearanceCube. If the offset distance is not the same for all faces, this box 
shows "N/A". This can happen if you modified the offset distance for specific 
faces in the Advanced dialog box and then came back to the Simple dialog box. 
Type a new value if you want the offset distances on all faces to be the same. 

• Activate ClearanceCube motion - Determines whether or not the measurement 
routine uses the ClearanceCube for its motion. While ClearanceCube motion is 
enabled, clearance planes are disabled, and new features added to the 
measurement routine have their ClearanceCube property on the Status tab of 
the advanced-style ClearanceCube Definition dialog box set to ON. If you want 
existing features to use ClearanceCube motion, you need to manually turn ON 
their ClearanceCube property. You can also turn the motion on or off from the 
ClearanceCube toolbar, by clicking the Activate ClearanceCube motion icon 

. 

Motion Order 
When active, motion is done in the following order: 
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1. Any motion from the feature measurement used with the AFTER 
option in an AVOIDANCE/MOVE command within an Auto 
Feature command. 

2. Any move or motion commands that are in the measurement 
routine and between the most-recently measured feature and the 
next feature measurement command, or the last command, if 
this was the last feature measurement command in the 
measurement routine. This includes any tip change commands, 
which are handled as a special case. 

How Tip Change Motion is Handled 
When ClearanceCube motion is activated and you inserts 
a tip change command, the change in tips requires a 
probe rotation. PC-DMIS follows the probe tip vector out 
to the face it used to enter the cube. It then traverses the 
part until it reaches one of the edges of the face that is the 
closest to where the probe is when in its retracted 
position. A distance value is then calculated as the 
distance from the center of the probe head to the end of 
the styli. The offset value is 110% of this distance. The 
next move is to away from the part by this offset value 
followed by the probe rotation. The next move is back to 
the ClearanceCube boundary. 

3. Any motion to the ClearanceCube and around the 
ClearanceCube to get the probe to a position where there is a 
clear path to the next feature to be measured. These are the 
planned motions from this enhancement. Note that these 
commands are computed and executed, but not added to the 
measurement routine. They are computed each time at 
execution. Each feature is assigned an initial ClearanceCube 
face. If there are no move commands and if Activate 
ClearanceCube motion is enabled, this is the face for the initial 
move from this feature to the ClearanceCube. 

4. Any motion from the feature measurement used with the 
BEFORE option in an AVOIDANCE/MOVE command inside the 
next Auto Feature command. 

Warning: If Activate ClearanceCube motion is enabled, all clearance plane 
functionality for your measurement routine are disabled. ClearanceCube motion and 
clearance planes cannot coexist in the same measurement routine. Be sure to 
check for collisions before executing your measurement routine. See the "Detecting 
Collisions" chapter. 

• Show ClearanceCube - This check box determines whether or not the 
ClearanceCube is drawn in the Graphic Display window. You can also do this 
from the ClearanceCube toolbar by clicking the Show ClearanceCube icon 
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. If this option is enabled, it also enables the Resize ClearanceCube option 
described below. 

• Resize ClearanceCube - This check box places the ClearanceCube in resize 
mode. When in resize mode and the ClearanceCube is visible, you can click and 
drag a face of the ClearanceCube and set offset distances per axis that way. A 
reddish highlight indicates the face to drag. You can also do this from the 

ClearanceCube toolbar by clicking the Resize ClearanceCube icon . This 
option is only available when the Show ClearanceCube option is enabled. 

Note: You can also use the Operation | Graphic Display Window | 
ClearanceCube submenu to toggle the Activate, Show and Resize options 
described above. 

• Advanced - This button expands the simple dialog box into a multi-tabbed dialog 
box so you can set more specific options. The tabs on the advanced dialog box 
include: Size, Constraints, and Status. This button then changes to read 
Simple. You can click Simple to display the simple-style dialog box. 

  

(Advanced) ClearanceCube Definition - Size tab 
Use the Size tab in the advanced-style ClearanceCube Definition dialog box (Operation | 
Graphic Display Window | ClearanceCube) to customize the distance from the CAD model 
along individual axes or at specific coordinates along individual axes. Initially, the values of each 
of the six faces are populated with the Offset value from the simple-style dialog box if you 
entered one. 

You can also size the ClearanceCube by dragging the mouse in the Graphic Display window: 

1. Show the ClearanceCube. 

From the ClearanceCube toolbar, click the Show ClearanceCube icon . 
2. Enable the ability to resize the ClearanceCube.  

From the ClearanceCube toolbar, click the Resize ClearanceCube icon . 
3. Hover your mouse over a face of the ClearanceCube (it becomes highlighted in red), and 

then click and drag it to a new location. This becomes the new offset value for the 
selected face. 



Editing the CAD Display 

141 

 
ClearanceCube Definition dialog box - Size tab 

CAD Model area - This area sets the size of the ClearanceCube at a distance offset from each of 
the six sides. 

Minimum XYZ boxes - These boxes set the offset distance of the ClearanceCube away 
from the XMINUS, YMINUS, and ZMINUS sides. 

Maximum XYZ boxes - These boxes set the offset distance of the ClearanceCube away 
from the XPLUS, YPLUS, and ZPLUS sides. 

Non-CAD Model area - You can use this area to define the size of a ClearanceCube for a 
measurement routine that does not have a CAD model. To define a ClearanceCube for this type 
of measurement routine, select the Override CAD ClearanceCube check box. If you have not 
met this option's requirements, the following message appears, listing the conditions that must be 
completed before you can override the ClearanceCube: 
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PC-DMIS  
Override CAD ClearanceCube can be done when the following items are 
completed: 

1. An alignment exists in the Measurement Routine. 

2. CAD Equals Part has been set. 

To set CAD Equals Part select: Operation | Graphic Display Window | CAD Equals 
Part. 

Override CAD ClearanceCube message 

To resolve this message, do the following: 

• Create at least one alignment (other than STARTUP) in the measurement 
routine. For instructions on creating an alignment, see "Creating and Using 
Alignments". 

• Set the CAD = Part option as described in the message (even though you do not 
have a CAD model). For more information about setting this option, see 
"Equating CAD to Measured Part Data". 

To define the size of the ClearanceCube: 

1. In the list underneath the Override CAD ClearanceCube check box, select an 
alignment ID. 

2. Do one of the following: 

• Manually enter the location values for the ClearanceCube in the Minimum 
XYZ and Maximum XYZ boxes relative to the selected alignment. 

• Enable PC-DMIS to automatically create the location values. (This option 
is available only when PC-DMIS is in online mode.) To do this: 

1. Click the read points ( ) button. This message appears: 

Position probe (tip) to define ClearanceCube corner 
(Front Lower Left). 

where tip is the probe tip at the cursor's current location 
in the Edit window. 

Note: Ensure that the probe tip you want to use is the 
one that appears in the message. If you want to 
change the probe tip, click Cancel, select the desired 
probe tip in the Edit window, and click the read points 
( ) button again. 
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2. Position the probe tip at the front lower left corner of the 
ClearanceCube and then click OK (or press the Done 
button on the jogbox). This message appears: 

Position probe (tip) to define ClearanceCube corner 
(Rear Upper Right). 

where tip is the probe tip at the cursor's current location 
in the Edit window. 

3. Position the probe tip at the rear upper right corner of the 
ClearanceCube and then click OK, or press the Done 
button on the jogbox. PC-DMIS automatically fills in the 
values in the Minimum XYZ and Maximum XYZ boxes 
and draws the ClearanceCube. 

Preview Area - The CAD preview shows the effects of your offset modifications as it 
sizes the ClearanceCube preview accordingly. 

Activate ClearanceCube Motion - This check box is described in "(Simple) 
ClearanceCube Definition". 

Show ClearanceCube - This check box is described in "(Simple) ClearanceCube 
Definition". 

Resize ClearanceCube - This check box is described in "(Simple) ClearanceCube 
Definition". 

Simple - This button sets the ClearanceCube Definition dialog box back to its initial 
simplified state. 

(Advanced) ClearanceCube Definition - Constraints tab 
Use the Constraints tab of the ClearanceCube Definition dialog box (Operation | Graphic 
Display Window | ClearanceCube) to specify which of the six faces and 12 edges you want to 
use for planned motion. 
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ClearanceCube Definition dialog box - Constraints tab 

Faces area - The check boxes in this area indicate which of the six faces you want to use for 
planned motion. If a face is cleared it is not used. The minimum check boxes correspond to the 
XMINUS, YMINUS, and ZMINUS faces. The maximum check boxes correspond to the XPLUS, 
YPLUS, and ZPLUS faces. 

Unless you have a MACHINE command for a horizontal arm machine, PC-DMIS assumes that 
you are using a vertical arm machine, and clears the Z Minimum check box. It assumes your part 
is sitting on the vertical machine's table, and that motion does not occur in the ZMINUS direction. 
On a horizontal arm machine, the Y Minimum check box is cleared, so that motion does not 
occur in the YMINUS direction. 

You can, of course, mark any check box you wish. For example, if you're using a vertical 
machine, and the part is held above the table surface by a fixture, then you may want to mark the 
Z Minimum check box so that motion occurs in that direction as well. 
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Edges area - The check boxes in this area indicate which of the 12 edges you want to use for 
planned motion. If an edge is cleared, it is not used. This is helpful for those cases where you 
may have a face available for planned motion, but you may not have an edge available due to a 
part clamp or some other obstruction. By default, PC-DMIS clears the four edges corresponding 
to any cleared faces. Each of the edge check boxes lists two axes as part of its label. These axes 
correspond to the surfaces making up that edge. For example, +X +Y means that edge touches 
both the X+ surface and the Y+ surface.  

 
Translucent model illustrating the 12 different edges 

An Example 
For example, suppose you have a clamp that attaches to the part on the Y- face and part 
of the Z+. You probe needs to move from a measurement on the X- to the Y- face. If you 
disallowed motion across the X- Y- and the X- Z+ edges, PC-DMIS would pick a different 
valid route, such as moving to the Y+ ClearanceCube face and traversing to the X+ face, 
and then to the Y+ as shown here: 
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Example showing valid probe motion from X- to Y- faces due to denied edges 

Preview Area - The CAD preview shows the effects of your edges and faces modifications. 
Clearing any check boxes draws those edges and faces in a cyan colored rectangle or line, 
indicating that motion is not be applied for those elements of the ClearanceCube. 

Activate ClearanceCube motion - This is already described in the "(Simple) ClearanceCube 
Definition" topic. 

Show ClearanceCube - This is already described in the "(Simple) ClearanceCube Definition" 
topic. 

Resize ClearanceCube - This is already described in the "(Simple) ClearanceCube Definition" 
topic. 

Defaults - This button allows you to reset the Constraints tab to the default settings based on 
the current measurement routine. 

Simple - This button sets the dialog box back to its initial simplified state. 

  

(Advanced) ClearanceCube Definition - Status tab 
Use the Status tab on the advanced-style ClearanceCube Definition dialog box (Operation | 
Graphic Display Window | ClearanceCube) to quickly see and edit what features use the 
ClearanceCube motion and what features don't. 
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ClearanceCube Definition dialog box - Status tab 

List of Features - This list contains these four columns: 

Feature - This column lists each feature in the measurement routine. 

Active - This column determines whether or not ClearanceCube motion is used for each 
feature. If it is set to ON, the ClearanceCube motion is used for that feature. If it is set to 
OFF, ClearanceCube motion is not used. 

Start - If Active is set to ON, this determines the ClearanceCube face to move to before 
the feature is measured. You can also set a specific Start cell to OFF if you only want the 
ending motion to occur for the feature. 

End - If Active is set to ON, this determines the ClearanceCube face to move to after the 
feature is measured. You can also set a specific End cell to OFF if you only want the 
starting motion to occur for the feature. 



Editing the CAD Display 

148 

You can easily change the values in the Active, Start, and End values by directly typing 
the value into the appropriate cell, or you can right-click and select it from the resulting 
shortcut menu. 

Activate ClearanceCube motion - This is already described in the "(Simple) ClearanceCube 
Definition" topic. 

Show ClearanceCube - This is already described in the "(Simple) ClearanceCube Definition" 
topic. 

Resize ClearanceCube - This is already described in the "(Simple) ClearanceCube Definition" 
topic. 

Simple - This button sets the dialog box back to its initial simplified state. 

The ClearanceCube Shortcut Menu 
In addition to using this tab, if you right-click on a feature inside the Edit window, a 
ClearanceCube shortcut sub menu is available within the resulting shortcut menu that lets you 
enable or disable ClearanceCube motion for specific features or choose specific offset faces to 
use. For information, see the "Command Mode Shortcut Menu" topic in the "Using Shortcut Keys 
and Shortcut Menus" chapter. 

An Example of ClearanceCube Motion 
Suppose you want to measure these five holes as circle features. Notice that the first four circles 
reside on the Z+ face, and that CIR5 is on the Y- face: 

 

If you turned on ClearanceCube motion before creating any of the circles, the Status tab after the 
circles were created would look like this: 

Feature Active Start End 

CIR1 ON +Z +Z 

CIR2 ON +Z +Z 
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CIR3 ON +Z +Z 

CIR4 ON +Z +Z 

CIR5 ON -Y -Y 
This means at the start and end of each feature, the probe motion would jump up to the Z+ 
ClearanceCube offset for features CIR1 through CIR4 and then before measuring CIR5, the 
probe motion would move to the Y- offset. 

However, for CIR1, through CIR4, having the probe jump up to the Z+ offset distance before and 
after each measurement would result in a some wasted motion if the offset were set too high. 
Now, suppose you only wanted to move to the Z+ distance before CIR1 and after CIR4 and use 
shorter MOVE/POINT commands between each of those circles. You could easily turn off the 
ClearanceCube motion for all or part of those feature measurements within the Status tab, by 
setting the list to look like this. 

Feature Active Start End 

CIR1 ON +Z OFF 

CIR2 OFF +Z +Z 

CIR3 OFF +Z +Z 

CIR4 ON OFF +Z 

CIR5 ON -Y -Y 
Therefore, ClearanceCube motion would be performed before the CIR1 feature is measured and 
again after the CIR4 feature is measured as shown in this diagram where the dotted red lines 
indicate the ClearanceCube motion and the yellow solid lines indicate the MOVE/POINT 
commands being used between CIR1 and CIR4. 
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