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Creating Auto Features 
 

Creating Auto Features: Introduction 
PC-DMIS provides a library of functions and routines to facilitate the automatic measurement of 
parts. These functions and routines allow PC-DMIS to easily program for measurement a variety 
of part features and adding them into the measurement routine as "Auto Features". In many 
cases this automatic feature recognition is as simple as single-clicking with your mouse on the 
appropriate feature in the Graphic Display window. While auto features have their history in 
measuring sheet metal or other thin-walled materials using PC-DMIS's Direct Computer Control 
(DCC), today you can use them in both DCC and Manual mode to measure parts constructed 
from a variety of different materials. 

To work with auto features, select the appropriate item from the Insert | Feature | Auto 
submenu. The Auto Feature dialog box for the selected item appears. You can then interact with 
this dialog box to create the necessary auto features. 

The main topics in this chapter include: 

• Graphical Representation of Auto and Quick Feature Vectors 
• Quick Ways to Create Auto Features 
• The Auto Feature Dialog Box 
• Inserting Auto Features 
• Auto Feature Field Definitions 
• Setting Up Relative Measure 

Note: Depending on your specific version of PC-DMIS, the Auto Feature functionality may only 
be accessible as an added option to your basic PC-DMIS geometric software package. Consult 
your PC-DMIS vendor to determine if your version supports this functionality. 

Graphical Representation of Auto and Quick 
Feature Vectors 
Vector colors and the dialog box labels associated with the vectors are color-coded for easy 
identification. 

The following colors are used for both the vector graphical display as well as the respective dialog 
box label. 

Auto Features 

• Blue - Auto Feature Surface vectors 
• Green - Auto Feature Edge vectors 
• Orange - Auto Feature End Angle vectors 
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• Purple - Auto Feature Start Angle vectors 
• Red - Auto Feature Angle and Line vectors 

Quick Features 

• Light Blue - Quick Feature Surface vectors 
• Light Green - Quick Feature Edge vectors 
• Light Red - Quick Feature Angle/Line vectors 

An example of the Ellipse auto feature showing the Surface vector, Angle vector, Start Angle 
vector and End Angle vector is shown below. 

 
Example showing an Ellipse auto feature and its associated vectors 

You can easily determine each vector by associating the its color in the graphic display with the 
labels in the dialog box. 

The Auto Feature dialog box for the Edge Point example below shows the Surface vector color 
as blue and the Edge vector color as green. The Surface and Edge labels in the respective dialog 
boxes are colored accordingly. 

Standardized Vector Sizing 
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The size of the vectors is set by the Pt. Size value entered in the Analysis section of the 
respective dialog. For example, the image below shows the vector size for an Edge Point auto 
feature when the Pt. Size value is set to 5. 

 
Example of an Edge Point auto feature with the Pt. Size set to 5 

If the Pt. Size value is set to 0 (zero), the vectors are a fixed value and do not auto-scale. This is 
true for both Auto Features and Quick Feature modes as shown below. 
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Example of an Edge Point auto feature with the Pt. Size set to 0 (zero) 

Quick Ways to Create Auto Features 
In addition to keying in values to create your auto features, the following modes are also 
available: 

• Box selection - Click and then drag your mouse to box select several CAD elements. 
Once you click Create PC-DMIS will create at once multiple auto features from the 
selected set of features. 

• Single-Click selection - Click the mouse once on a supported CAD element to populate 
the Auto Feature dialog box with the appropriate nominal values. 

• Quick Feature selection - Press Shift or Ctrl+Shift key combination and hover your 
pointer over a CAD element. Then click on the element to create the associated auto 
feature. For details on creating Quick Features, see the topic "Creating Quick Features". 

Box Selecting to Create Multiple Auto Features 
You can draw a box on top of a CAD image to automatically create multiple auto features for 
these supported feature types: 

• Auto Vector Point 
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• Auto Surface Point 
• Auto Edge Point 
• Auto High Point 
• Auto Circle 
• Auto Cylinder 

To Box Select and Create Features 
To use the box select method to create multiple auto features of either the circle or cylinder auto 
feature types, follow this procedure: 

1. Import the CAD model that has the auto features you want to box select. 
2. Rotate the part and select either wireframe or solid to select a view that best shows the 

features you want to include. 
3. Access the Auto Feature dialog box (Insert | Feature | Auto) for either circle or cylinder 

auto features. 
4. With the dialog box open, click the mouse, and drag a box around those feature types for 

which you want to create auto features. Release the mouse button. PC-DMIS displays 
the CAD Select dialog box, showing the number of objects selected. 

5. Click Create. Based on the objects selected, PC-DMIS generates multiple auto features 
of the selected type. 

Box Selecting Details 
• Box selecting only works on objects visible in the Graphic Display window. This prevents 

unseen objects from being used in the creation of features. 
• Models with little or no wireframe geometry should be slightly tilted (or rotated) in the 

Graphic Display window so that the desired surfaces and features are visible as shown 
below. 

 
Example of a Slightly Rotated Part 

• Because of tessellation and display accuracy, the bleeding of underlying surfaces and 
curves may result in extra unexpected objects used to create the features. While PC-
DMIS attempts to minimize this bleeding by comparing the selected objects with each 
other to determine the minimum number of pixels necessary to be considered a valid 
selection, this is not a fool proof method, and some mostly hidden objects may get 
selected in order to minimize the likelihood of eliminating a valid object. 
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• When creating the features from the selected objects, objects with vectors perpendicular 
to the current view are mostly ignored. For example, using the Hexagon block displayed 
in +Z with the entire model box selected, PC-DMIS will not generate a feature for the 
front bore that intersects the center bore. 

Selecting in the Z+ view, this circle's vector is perpendicular to the workplane and therefore 
PC-DMIS would not generate a circle for it. 

 

If you tilted the part and then box-selected, then PC-DMIS would select this feature. 

 

• PC-DMIS performs filtering routines to ensure that it doesn't use the same CAD object to 
create another feature in the same position. 

• As PC-DMIS generates the features after you click Create, you can see each item's 
information displayed in the Status bar. 

Example 1: Box Selecting Auto Circles with Wireframe Data 
This example uses the Brown and Sharpe wireframe block (Bsbwire.igs) with auto circles: 

If you box select the entire model, which is not in a complete +Z orientation, you will notice that 
the top and bottom circles/arcs are selected because they are the visible objects which also 
satisfy the Auto Circle CAD filter logic. 
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Click Create from the CAD Select dialog box. You will get something like this: 

 

Notice that: 

• Circles/Arcs of the same diameter and vector are merged into a single feature. So, the 
top and bottom circles for the two center bores are merged into only two features, CIR1 
and CIR13 (as were all the other features computed using the top and bottom 
circles/arcs). For the cone feature, however, since the diameters are different PC-DMIS 
creates two features (CIR12 & CIR14). 

• A circle gets created for the back bore, CIR15. This is because the model was rotated 
slightly. If the view had remained in a +Z orientation, then CIR15 would not have been 
created. 

Example 2: Box Selecting Auto Cylinders with Wireframe Data 
This example uses the Brown and Sharpe wireframe block (Bsbwire.igs) with auto cylinders: 
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If you do the same as in Example 1, but use auto cylinders instead, you will get something like 
this: 

 

Notice that no cylinder was created at the cone feature because a cylinder must have length and 
the same diameter. 

Example 3: Box Selecting Auto Circles or Cylinders with Surface Data 
This example uses the Brown and Sharpe solid block (Bsbsolid.igs) with auto circles and 
cylinders. 

If you box select to create features with a model that only has surface data (no wireframe data), 
the model needs to be slightly rotated in the view so that the desired surfaces are visible, like this: 

 

Once you click Create and PC-DMIS generates the features from the selected objects, you get 
something like this: 
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Circle Features 

 
Cylinder Features 

Notice that because of the tilting, you do not get a circle/cylinder feature at one end of the slot, 
nor at the top right OD cylinder. 

Example 4: Box Selecting Auto Cylinders with Both Wireframe and Surface Data 
This example uses the Hexagon model that ships with PC-DMIS 
(Hexblock_Wireframe_Surface.igs) with Auto Cylinders. 

Put the model into a Z+ orientation and box select the entire model. 
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Click Create to see the following: 

 

If you flip the part over to a Z- orientation and then tilt the part slightly, and box select, PC-DMIS 
shows something like this: 

 

Click Create to display something like this: 
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Notice that PC-DMIS generated both an ID and OD cylinder feature for most of the cylinders on 
the part, such as the top right CYL3 and CYL10. 

Understanding the CAD Select Dialog Box 

You can use the CAD select dialog box to create multiple auto features at once. The CAD Select 
dialog box appears after you drag a box (box select) on a CAD model. You must have the Auto 
Feature dialog box open to a supported feature type (for the supported feature types, see the 
"Box Selecting to Create Multiple Auto Features" topic), and you must box select CAD elements 
of the feature type displayed in the dialog box. If you meet these conditions, the CAD select 
dialog box displays the number of selected CAD elements that match the selected auto feature 
type. 

Note: For points or cylinder CAD elements, once the CAD Select dialog box opens, you can 
deselect and select highlighted elements if you click on them. For circle elements, however, once 
you deselect a circle, you cannot click on it again to re-select it. 
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CAD Select dialog box  

Create - This button creates auto features of the selected type from the selected CAD elements 
(currently for points, circles, cylinders, or cones). PC-DMIS closes the CAD Select dialog box, 
and from each box selected element, PC-DMIS generates the appropriate feature. The Vector 
use area in the advanced portion of the dialog box determines the vector method. 

Close - Closes this dialog box and cancels the box selection. 

 >> or << - Shows or hides the advanced items on the dialog box. These advanced items control 
the features' vectors and are most often needed for imported DES models: 

Display arrows - This check box displays or hides colored arrows showing the direction of 
vectors used by the methods in the Vector Use area. 

The Vector use area lets you choose the methods PC-DMIS should use to determine the vectors 
for the nearly created auto features. 

• Workplane - This method uses the vector of the currently active work plane as the vector 
for each individual feature. 

• Last used - This method uses the last vector that was placed in the dialog box for the 
Auto Feature. This lets you specify one vector to be used for all the selected features. 

• From CAD - This method uses the vector that is specified by the CAD feature. This 
method becomes available if vector data is available for each feature. 

• Find vector - This method finds the vector using the CAD surface data that is closest to 
the feature. This method is only available if surface data is available. 

• Flip using probe vector - During the CAD import process, some types of CAD (usually 
IGES) may have some surface normal vectors that incorrectly point into the part instead 
of out of the part. This method flips the selected features' vectors so that they point out of 
the surface, using the probe vector to help indicate the correct vector direction. That 
option becomes available when you box select feature types that may have surfaces with 
incorrect normal vectors. 



Creating Auto Features 

13 

'Multi-Clicking' and 'Single Clicking' Auto Feature 
Creation 
In older versions of PC-DMIS, you often had to provide multiple mouse clicks for PC-DMIS to 
generate an auto feature. Over the years PC-DMIS has continually increased its capability to 
select auto features on the screen with less and less mouse clicks. 

The following table details for both Curve and Surface modes the auto features you can select 
with a single mouse click. It also lists the number of mouse clicks needed for features that don't 
yet support the single-click capability. 

Auto Feature Type Curve mode Surface mode 

Angle Point No (2 Clicks) Yes 

Circle Yes Yes 

Cone Yes Yes 

Corner Point Yes Yes 

Cylinder Yes Yes 

Ellipse Yes Yes 

Edge Point No (2 Clicks) Yes 

High Point Yes Yes 

Line No (2 Clicks) No (2 Clicks) 

Notch Yes Yes 

Plane Yes Yes 

Polygon Yes Yes 

Round Slot Yes Yes 

Square Slot Yes Yes 

Sphere Yes Yes 

Surface Point Yes Yes 

Vector Point Yes Yes 

Using Single-Click Mode 
• Angle Point Features 

With the Auto Feature dialog box open, click once near but not on where the two 
surfaces meet. If you are using surface mode, PC-DMIS generates the point on 
the angle of the two surfaces. 

• Circle Features 
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With the Auto Feature dialog box open, click once on the planar surface that 
contains the circle for a hole, on the feature's wall, or on a cylindrical end of a stud. 

• The edge closest to the mouse-click determines whether the circle 
feature is a hole or a stud. (See Note B). However, due to how the CAD 
is sometimes defined, PC-DMIS cannot always determine this on its 
own.   

• If the circle has a length (depth) like a cylinder, then PC-DMIS uses the 
circle closest to where you clicked the mouse to define the center 
position. 

• PC-DMIS automatically fills in the dialog box and determines the circle's 
vector. 

• Cone Features 

With the Auto Feature dialog box open, click once on the planar surface that 
contains the cone's hole, on the feature's wall, or on a conical end of a cone. 

• The edge closest to the mouse-click determines whether the cone 
feature is an inner cone or an outer cone. (See Note B). However, due to 
how the CAD is sometimes defined, PC-DMIS cannot always determine 
this on its own.   

• The vector of the cone points away from its apex. 
• PC-DMIS automatically fills in the dialog box and determines the center 

point. Inner cones use the larger radius for the center point. Outer cones 
use the smaller radius. PC-DMIS does this to avoid shank collisions 
when measuring the cone. 

• Cylinder Features 

With the Auto Feature dialog box open, click once on the planar surface that 
contains the cylinder, on the feature's wall, or on a cylindrical end of an outer 
cylinder. 

• The edge closest to the mouse-click determines whether the circle 
feature is a hole or a stud. (See Note B). However, due to how the CAD 
is sometimes defined, PC-DMIS cannot always determine this on its 
own.   

• PC-DMIS automatically fills in the dialog box and determines the 
cylinder's vector. It uses the center location of the cylinder end closest to 
where the user mouse clicked. 

• Edge Point Features 

With the Auto Feature dialog box open, click once anywhere. PC-DMIS 
automatically fills in the dialog box. 

• If using surface mode, PC-DMIS generates the edge on the nearest 
edge where you clicked. 
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• If using wire frame mode, the edge is only selected. PC-DMIS requires a 
second click to create the edge point on the wire. 

• Ellipse Features 

Same as Round Slot. 

• Notch Features 

With the Auto Feature dialog box open, click once close to the back edge the 
notch. Single-clicking to create notch features, always defines it as an inner notch. 
PC-DMIS automatically fills in the dialog box. 

• Polygon Features 

With the Auto Feature dialog box open, click once on a polygon feature that 
contains five or more sides. PC-DMIS automatically fills in the dialog box and 
determines the starting side by the edge closest to the mouse click. 

• Corner Point Features 

With the Auto Feature dialog box open, click once near an edge containing the 
corner point. 

• The closest edge to the mouse click determines the closest end point to 
the mouse click. This end point becomes the corner point. 

• PC-DMIS automatically fills in the dialog box. 

How it Works: 

• PC-DMIS finds adjacent edges relative to the first edge. It tests each 
edge to see if it has an end point coincident to the corner point. If so, 
then it finds a point on that edge very near the corner point. This 
continues until two edges (and two points) are found that have unique 
vectors (ideally perpendicular) to each other and the first edge. 

• Once PC-DMIS has three points near the corner point, these three points 
are all on different edges. Using the two different points near the corner 
point, and the corner point, PC-DMIS computes three planes. For 
example, In this image, the YELLOW corner point and the RED and 
WHITE points create a plane whose vector is the BLUE arrow. Similarly, 
the YELLOW, WHITE, and BLUE points give us the RED arrow and the 
YELLOW, BLUE, and RED points give us the WHITE arrow. 
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• Round Slot Features 

With the Auto Feature dialog box open, if an inner round slot, click once on the 
planar surface that contains the rounded edge or the feature's wall. If an outer 
round slot, click on the top edge of the rounded end, away from where the curve 
ends and the planar sides begin or on the feature's wall. (See Note A). 

• The edge closest to the click determines whether the feature is an inner 
round slot or an outer round slot. (See Note B). However, due to how the 
CAD is sometimes defined, PC-DMIS cannot always determine this on 
its own.   

• PC-DMIS automatically fills in the dialog box and determines the slot's 
vector and orientation. 

• Square Slot Features 

With the Auto Feature dialog box open, if an inner square slot, click once on the 
planar surface near any edge of the slot or on the feature's wall. If an outer square 
slot, click on any top edge or on the feature's wall. (See Note A). 

• The edge closest to the click determines whether the feature is an inner 
square slot or an outer square slot. (See Note B). However, due to how 
the CAD is sometimes defined, PC-DMIS cannot always determine this 
on its own. 

• PC-DMIS automatically fills in the dialog box and determines the slot's 
vector and orientation. 

• Sphere Features 

With the Auto Feature dialog box open, click once on the sphere's edge. PC-
DMIS automatically fills in the dialog box. 

• Surface Point Features 
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With the Auto Feature dialog box open, click once anywhere. PC-DMIS 
automatically fills in the dialog box. 

• Vector Point Features 

With the Auto Feature dialog box open, click once anywhere. PC-DMIS 
automatically fills in the dialog box. 

• If using curve mode, PC-DMIS snaps the point to the nearest wire. 
• If using surface mode, PC-DMIS generates the point where you clicked. 

By default, PC-DMIS will attempt to interpret a single left mouse click on the part model and 
generate the auto feature from that input. It will momentarily display the probe on the screen and 
then insert the feature information gathered from the mouse click into the open Auto Feature 
dialog box. If for some reason this fails, PC-DMIS will automatically switch to the older multi-click 
mode of input (see the multi-click information below). 

If you want the animated probe to appear permanently on the screen when clicking on the part 
model, use the PC-DMIS Settings Editor to locate the DisplayProbeForJustOneMoment 
registry entry under the Option section, and change its value to FALSE. 

Temporarily Switching to Multi-Click Mode 
If you want to switch to the multi-click mode of input temporarily, you can easily do so by taking 
two clicks within three pixels of each other. The Auto Feature dialog box must be open. When 
you take the second mouse click, PC-DMIS switches to multi-click mode and draws the cross-
hairs at the location of the second mouse click. This becomes the first mouse click of the multi-
click mode. PC-DMIS then waits for the remaining mouse clicks needed to generate the feature. 
Once the feature is generated PC-DMIS switches back to the single-click mode. 

Using Multi-click Mode 
Once you have switched to multi-click mode, follow the instructions on the status bar; it will walk 
you through what hits to take. 

Permanently Switching to Multi-Click Mode 
If you want to turn off the single-click mode functionality permanently, simply access the PC-
DMIS Settings Editor, and set the SingleClickCadSelectionDisabled entry (located in the 
Auto Features section) to TRUE. When you restart PC-DMIS, the software will be in Multi-Click 
Mode. 

Note A 

In this image: 

• The GREEN marks should work because the line/curve (or edge if it is a surface) that is 
closest to the marks is a line/curve that is in the plane that defines the slot. 

• The RED mark will not work because the line (or edge if it is a surface) that is closest to 
the mark is a line/curve that is not in the plane that defines the slot. 

• The YELLOW mark will work if the surface is a cylinder. 
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Note B 

In this image, showing a flipped over, Z- orientation of the Hexagon model: 

• The RED marks will produce an Outer Diameter (OD) feature. 
• The WHITE marks will produce an Inner Diameter (ID) feature. 

 

Creating Quick Features 

 

For details on rules regarding implementing Quick Features in PC-DMIS Laser, see the 
"Implementation of Quick Features in PC-DMIS Laser" topic in the PC-DMIS Laser 
documentation. 

For details on implementing Quick Features in PC-DMIS Vision, see the "Implementing Quick 
Features in PC-DMIS Vision" topic in the PC-DMIS Vision documentation. 

About Quick Features 
You can use the Quick Features functionality to create auto features from a single click on a CAD 
model without using any menu options or dialog boxes. 

For information about the default settings and on how to use the Measurement Strategy Editor to 
change default settings, see "Using the Measurement Strategy Editor" topic. 

Requirements 
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Your CAD model can contain either surface data or wireframe data. However, due to limitations in 
wireframe data, if your model is a wireframe-only model, PC-DMIS cannot create these features 
using the Quick Feature functionality: 

• Vector Point 
• Angle Point 
• Plane 
• Sphere 

Also, Quick Features only function with contact auto features. 

General Process to Create a Quick Feature 

You can choose to work with or without the Auto Feature dialog box open. 

1. In your Edit window, click to define where to insert the new feature. 
2. In the Graphic Display window, hover the pointer over the CAD element. 
3. For point features (Vector, Edge, Angle, Corner), press Ctrl + Shift and click on the CAD 

element to create the feature. 
• Vector Point 

To create a vector point, press Shift + Ctrl and hover the pointer over the surface. 
An arrow representing the surface vector (light blue) appears. Click and release 
the mouse button to create the feature. 

 
Example of Selecting a Vector Point 

• Edge Point 

To create an edge point, press Shift + Ctrl. Hover the pointer near a surface edge 
where the angle between the two surfaces is 90 degrees. Arrows representing 
the surface vector (light blue) and the edge vector (green) appear. Click and 
release the mouse button to create the feature. 
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Example of Selecting an Edge Point 

  

• Angle Point 

To create an angle point, press Shift + Ctrl and hover the pointer near a surface 
edge where the angle between the two surfaces is NOT 90 degrees. PC-DMIS 
draws arrows to highlight the angle point (the light blue arrow represents the 
surface 1 normal vector, and the light green arrow represents the surface 2 
normal vector). Click and release the mouse button to create the feature. 

 
Example of Selecting an Angle Point 

  

• Corner Point 

To create a corner point, press and hold Shift + Ctrl and hover the pointer over a 
corner. PC-DMIS draws arrows to highlight the corner point. Click and release 
the mouse button to create the feature. 

 
Example of Selecting a Corner Point 
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If you enable a 3D grid on the Graphics Display window, the software snaps Vector, Edge, 
and Angle points to the nearest intersection on the grid. For more information, see "Adding 
a 3D Grid" in the "Editing the CAD Display" chapter.  

4. For Plane, Circle, Ellipse, Cylinder, Cone, or Sphere, press Shift and click on the CAD 
element to create the feature. 

 
Example of a highlighted 3D Cylinder 

For Line, Round Slot, Square Slot, Notch Slot, and Polygon features types, follow the instructions 
in their respective topics below. These feature types, and other information not covered in this 
general procedure, are discussed below. 

Creating Line Features 
• To create a basic line feature, hover the pointer near a surface edge where the angle 

between the two surfaces is 90 degrees. Press and hold the Shift key on your keyboard. 
Click and drag the pointer for a short distance along the line, and PC-DMIS starts to 
highlight the line. Arrows representing the surface vector (blue) and the edge vector 
(green) appear. 

 

Drag to define the length of the line, and release the mouse button. PC-DMIS places the 
line's start point where you click the button and the end point where you release the 
button.  
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• To create a line feature from multiple colinear line elements, press and hold Shift, (1) 
hover the pointer over a line, click and drag the pointer for a short distance along the line 
start to highlight it; then (2) move the pointer to another colinear element and drag to 
define the length of the line. Once the elements are highlighted and the line is the desired 
length, (3) release the mouse button to create the line feature from the line elements. 

 

 
Example of a line from two colinear elements 

Creating Circle Features 
• To create a basic circle feature, press and hold Shift, then hover the pointer over the 

circle's arc. Once it highlights the circle, click the circle to create the feature. 
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• To create a circle feature from two disjointed arcs, press and hold Shift, (1) hover the 
pointer over one arc, click to select the arc; (2) move the pointer to the other arc to 
highlight it. Once the entire circle is highlighted, (3) release the mouse button to create 
the feature. 

 

Creating Square Slot Features 
• To create a square slot, press and hold Shift, (1) hover the pointer over one edge of the 

slot, click and drag the pointer for a short distance along the edge to highlight it; then (2) 
move the pointer to an adjacent edge. Once the entire slot is highlighted, (3) release the 
mouse button to create the feature. 

 

• To create square slots that are on a non-planar surface, repeat the above steps but hover 
the pointer over the planar surface sides of the square slot instead of the edges. 

Creating Round Slot Features 
• To create a round slot, press and hold Shift, (1) hover the pointer over one of the circular 

ends of the slot, and click and drag the pointer a short distance along the curve to 
highlight it; then (2) move the pointer to a straight side. Once the entire slot is highlighted, 
(3) release the mouse button to create the feature. 
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You can also start by hovering over a straight side, click and drag the pointer a short 
distance to highlight it. Then move the pointer to a circular end. Once the slot is 
highlighted, release the mouse button to create the feature. 

• To create round slots that are on a non-planar surface, repeat the above steps but hover 
the pointer over a cylindrical end of the round slot instead of a circular edge. 

Creating Notch Slot Features 
To create a notch slot, press and hold Shift, (1) hover the pointer over one of the legs of the 
notch; click and drag the pointer a short distance along the leg to highlight it; then (2) move the 
pointer to an adjacent side. Once the entire notch is highlighted, (3) release the mouse button. 

 

Creating Polygon Features 
To create a polygon feature, press and hold Shift, (1) hover the pointer over one side of the 
polygon; click and drag the pointer a short distance along the side to highlight it; then (2) move 
the pointer to an adjacent side. Once the entire polygon is highlighted, (3) release the mouse 
button. 

 

Creating Features from Wireframe Models 
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You can create any feature except those mentioned in the "Requirements" heading above. From 

the Graphic Mode toolbar, select Curve Mode   and then follow the instructions given in this 
topic to create the feature as usual. 

Cone and cylinder features require two circle elements with coaxial centroids. For cone and 
cylinder features, press Shift, (1) hover the pointer over one of the circles making up the feature, 
click to highlight that circle; then (2) move the pointer to highlight the feature's other circle. Once 
both elements are highlighted, (3) release the mouse button to create the cone or cylinder from 
the two circles. 

 

 
Cylinder Created from Wireframe Elements 

Additional Information on Quick Features 
• You can select colinear or coplanar elements. To do this, press and hold Shift, hover the 

pointer over a line or plane, click and hold the mouse button, and move the pointer to a 
colinear or coplanar element. Once all the elements are highlighted, release the mouse 
button to create the feature from both elements. For an example, see "Creating Line 
Features" above. 

• You can toggle what features are executed within the Graphic Display window. To do 
this, press Alt and click on the feature label to toggle its marked state. For information on 
marking features, see "Marking Commands for Execution" in the "Editing a Measurement 
Routine" chapter. 

• You can have PC-DMIS automatically generate safe moves inside the quick feature. To 
do this, select Operation | Graphic Display Window | Clearance Move | Within 
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feature prior to creating the features. If this menu option is enabled, moves (between 
sample hits and among hits in the same list) are automatically computed and drawn as 
lines. 

 
Example of Within Feature set to active 

For details on creating clearance moves, see the Core topic "Inserting Clearance Moves 
Automatically". 

• If you select Operation | Graphic Display Window | Clearance Move | With feature 
creation, PC-DMIS generates clearance moves between quick features. The Auto 
Feature dialog box must be closed. 

• Automatic safe moves between features that use different probe tip angles is not 
supported. You must manually define these moves. 

• PC-DMIS automatically updates the contents of an open Auto Feature dialog box. 
During feature creation, it retrieves the data from the feature on the CAD model. 

For a created feature, the dialog box updates to the feature you selected. 

For an edited feature, it only does this if the selected feature matches the edited 
one. 

In both cases, the default values for the feature come from registry settings. 

The Auto Feature Dialog Box 
Auto features are created using an Auto Feature dialog box, accessible by selecting Insert | 
Feature | Auto Feature and then selecting an item from that menu. 
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The Auto Feature dialog box 

Whenever you open or modify the Auto Feature dialog box, the values are queried from and 
stored in the registry. 

For information about the default settings and on how to use the Measurement Strategy Editor to 
change default settings, see "Using the Measurement Strategy Editor" topic. 

Probe Deflection and CAD Click Behavior 
If the Auto Feature dialog box is open and PC-DMIS detects a probe hit, it assumes you are 
trying to learn the currently selected auto feature type. A prompt is displayed for you to measure 
the remaining hits (if any) to complete it. 

Similarly, if you click on the CAD data while the Auto Feature dialog box is open, PC-DMIS 
assumes that the currently selected feature type is being learned and populates the dialog box 
with the gathered information from the CAD model. 
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Probe Toolbox 
Because the items in the Probe Toolbox are used frequently when creating Auto Features, the 
Probe Toolbox exists as an embedded portion of the Auto Feature dialog box. 

Basic or Advanced Configurations 
By default, PC-DMIS displays the Auto Feature dialog box in a basic configuration where 
advanced options are hidden from view: 

 
Auto Feature dialog box in a Basic Configuration 

Click this button   in the Feature Properties area to show this dialog box in an advanced 
configuration. If the Probe Toolbox is visible before accessing the Auto Feature dialog box, it is 
visible, even with the basic configuration. In some configurations of PC-DMIS, such as Laser or 
Vision, the Probe Toolbox  appears attached to the basic configuration. 

Docking or Undocking the Auto Feature Dialog Box 
The Auto Feature dialog box docks into the left and right sides of the screen by default. If 
desired, you can easily change its state to hover over the user interface instead. To do this, 

1. Press the Ctrl key, then drag the dialog box to a new location and release the mouse. 
The dialog box is now hovering over the interface. 

2. Right-click on the title bar and from the resulting menu, choose Floating. 
3. The next time you open the dialog box, it remains in this floating mode. 
4. To return the dialog box to a dockable mode, select Dockable from that menu instead. 

Hint: You can also hold down the Ctrl key while dragging the Auto Feature dialog box to 
prevent it temporarily from docking. 

 

Auto Feature Type list 

 

The Auto Feature Type list shows the currently selected auto feature type. You can also use this 
list to change to a different auto feature type. All the supported auto features for your 
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configuration are available from this list. If you change to a different auto feature type, the Auto 
Feature dialog box changes its content with items used to create the newly selected feature type. 

 

ID box 

 

The ID box shows the current ID for the auto feature being created. You can change the ID to 
something different by modifying this value. 

Feature Properties area 
The Feature Properties area of the Auto Feature dialog box contains some or all of the 
following items, depending on the auto feature being created. 

 

XYZ Point boxes 

 

IJKT Surface boxes 

Use Thickness 

 

IJK Edge boxes 

 

IJK Surface Vector boxes 

 

IJK Line Vec boxes 

 

IJK Angle boxes 

 

XYZ Start Point boxes 

 

XYZ Start / End boxes 

 

XYZ Center boxes 

Some Examples: 
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Auto Line Vectors 

 

XYZ Point boxes 

 
  
For a High Point feature, the XYZ Point boxes display the X, Y, and Z nominal for the start point. 

After the new value is created, PC-DMIS will draw the animated probe at the new location. 
This location indicates the beginning position of the search. After the execution is complete, 
the XYZ point will contain the high point in the current workplane. Subsequent executions 
however will use the original start point for the search. 

For all other feature types, the XYZ Point boxes display the X, Y, and Z nominal for the location 
of the feature. 

After the new value is created, PC-DMIS will draw the animated probe at the new location. 
This location indicates where it will be taking the hit on the part. 

For information on the X, Y, and Z axes check boxes, see the "Find Nearest CAD Element" topic. 

Icon Description 

 

Polar / Cartesian Toggle 

 

Find Nearest CAD Element 

 

Read Point from Machine 

 

Snap to Grid 

 

Measure Now Toggle 

 

Re-Measure Toggle 
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IJKT Surface boxes 

 

I, J, and K Boxes 
These boxes contain the I, J, and K normal vectors that you supply. The I, J, and K should always 
point away from the surface. After the new value is created, PC-DMIS normalizes the vector, 
making its length one unit. This vector is used for probe compensation. PC-DMIS displays a 
corresponding colored arrow showing the surface vector. 

If you cannot see the vector arrow or if it appears too small, try changing the value in the Pt. Size 
box in the Analysis area. Setting Pt. Size to 0 will generally set both the point and the arrow to a 
desirable size. 

For vector point, surface point, and high points: The IJK Surface boxes display the approach 
direction for the hit that was taken to create the auto feature. For vector points, if you display 
the feature in Polar coordinates and modify the A angle, the surface vector is updated 
automatically. For more information on switching between Cartesian and Polar coordinates, 
see "Polar / Cartesian Toggle". 

For high points: After execution, the IJK normal vector will display the approach vector for the 
high point in the current work plane. 

For the circle, cylinder, sphere, and cone features: The IJK Surface boxes define the feature 
centerline. A cone's vector is very important. The normal vector of a cone feature is the 
direction of the cone from its tip to its base. The height and depth of a cone are always 
relative to this vector. 

For the square slot, round slot, ellipse, and notch features: The IJK Surface boxes define the 
surface normal vector of the plane that the feature lies in (the plane parallel to the feature). 

For a plane feature: The IJK Surface boxes define the approach direction for the plane's hits. 

For a line feature: The IJK Surface boxes help define the edge for the auto line hits. 
Specifically, it defines the surface perpendicular to the surface on which the hits for the line 
are taken. In other words, it is always perpendicular to the edge vector. See "Example of Auto 
Line Vectors". 

T List and Box 
The T ("thickness") list and box enable you to select the thickness type (theoretical, actual, or no 
thickness). For more information, see "Use Thickness". 

Icons 

Icon Description 
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Find Vectors 

 

Flip Vector 

 

Read Vector From Machine 

Polar / Cartesian Toggle 

 
This icon switches your coordinate system between Polar and Cartesian modes. This changes 
the coordinate system PC-DMIS uses to display the point or center values for the auto feature. 

In Polar mode, when the icon is raised, the values are displayed as radius, angle and height 
(shown as R, A, and H in the dialog box). The height depends on the workplane currently being 
used. If the current workplane is ZPLUS, the height is the Z value. In this mode, if you are 
modifying a Vector Point feature, and you update the value of the angle in the A box, PC-DMIS 
automatically updates the corresponding surface vector of the feature. This helps you to update 
the surface vector in measurement routines that don't use CAD. For more information on the 
surface vector value, see "IJKT Surface boxes". 

Inner/Outer/None toggle 

 

In Polar mode, if you select the Azimuth angle (A) or you select the In or Out option from 
the drop down list and the proper symmetry is set (Cylindrical or Spherical), the surface 
vector is correctly defined. If you select None, no change is applied to the surface vector. 

The Inner/Outer/None is only available when the Polar mode toggle option is selected and 
is applied either when you: 

• Select the Azimuth (A) data value and validate the data 
• Change the option from In to Out (or Out to In). It is not applied when you click on 

your CAD model in the Graphic Display window. If the CAD is clicked on in the 
Graphic Display window, you get the surface vector of the exposed CAD. 

The Inner/Outer/None information for auto vector and auto surface points are not explicitly 
exposed in the Edit window when in Summary, Command or DMIS modes. 

In Cartesian mode, when the icon is depressed, the values are displayed in XYZ. 

Find Nearest CAD Element 

 
When the Find Nearest CAD Element button is clicked, PC-DMIS locates the nearest CAD 
element in the Graphic Display window based on the XYZ location and any selected axis (or 
axes). PC-DMIS allows you to either type or surface-select the pertinent information. 

Understanding Axes Check Box Selecting 
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• For Vector Points or Surface Points - If you select an X, Y, or Z axis check box, PC-
DMIS interprets the selection as the axis that will be modified when you click the Find 
Nearest CAD Element icon. 

• For Edge Points or Angle Points - If you select an X, Y, or Z axis check box, PC-DMIS 
interprets the selection of the axis as a selection of the one axis that will NOT be modified 
when you click the Find Nearest CAD Element icon. For example, if you select the X 
check box, PC-DMIS actually select the Y and Z check boxes signifying that the Y axis 
and Z axis values will be modified by the Find process. 

Understanding the Find Operation without Selecting Axes Check Boxes 
• For Edge Points and Angle Points - If you click the Find Nearest CAD Element icon 

without an axis selection, PC-DMIS finds the closest CAD edge or angle point. 
• For Vector Points and Surface Points - If you click the Find Nearest CAD Element 

icon without an axis selection, PC-DMIS finds the closest CAD along the Normal vector 
specified in the dialog box. PC-DMIS then populates the dialog box with the found vector. 

Read Point from Machine 

 
The Read Point from Machine icon immediately reads the probe's current position and fills its 
location into the XYZ of the feature. 

 

Find Vector(s) 

 
The Find Vector(s) icon pierces all surfaces along the XYZ point and IJK vector, looking for the 
closest point. The software then flips this vector based on the current active tip vector. 

The surface normal vector is displayed as the IJK NOM VEC but the XYZ values does not 
change. 

This icon is available on these auto features: 

• Vector Point 
• Surface Point 
• Edge Point 
• Angle Point 
• Corner Point 
• High Point 
• Auto Line 
• Auto Plane 

Snap to Grid 
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The Snap To Grid icon lets you snap a supported auto point feature to the 3D grid display in the 
Graphic Display window. As long as the Auto Feature dialog box is opened to a supported auto 
point feature, you can use snap to grid even when the 3D grid is not showing. 

Note: To turn on the grid in the Graphic Display window, click the 3D Grid check box in the View 
Setup dialog box or click the Toggle Graphic Window 3D Grid icon on the Graphic View 
Toolbar. 

Supported auto point features include all auto point features except for Corner Point and High 
Point. 

With this icon selected, if you then select a point on a CAD surface, the XYZ value will snap to the 
grid. 

• With the 3D grid turned on, the selected point snaps to the visible grid. For example, if 
you are looking at the part in a Z+ view, then the X and Y grid lines will be used. In 
general, whichever axis points the most towards you, the other two grid axes will be used 
for the snapping. 

• With the 3D grid turned off, the selected point snaps to the invisible grid lines based on 
the feature normal. For example, if you select a point for a surface point feature, and the 
surface normal at the selected point is (1,0,0), then the Y and Z grid lines will be used for 
the snapping. In general, whichever axis value of the feature normal is largest, the other 
two grid axes will be used for the snapping. 

Measure Now Toggle and Re-Measure Toggle 

Measure Now toggle icon 

 

If selected, this icon begins the measurement process for this auto feature immediately after you 
click the Create button. PC-DMIS measures the part based on the values specified in the Auto 
Feature dialog box. 

Re-Measure toggle icon 

 

Note: This icon is available for these auto features: Circle, Cylinder, Square Slot, Round Slot, and 
Notch, both inner and outer. 

If the Re-Measure toggle is selected, PC-DMIS automatically re-measures the feature against the 
measured values obtained the first time the feature is measured. 

For all inner and outer features, if the Avoidance Move toggle is set to a value other than NONE 
and avoidance moves are provided, they are used as safe moves in the re-measure path. 

For all inner features, if avoidance moves are not provided (Avoidance Move toggle is set to 
NONE), but the Re-Measure toggle is set to ON, the safe move is defined to be the center of the 
feature, with the height equal to the probe diameter. 
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For all outer features, if avoidance moves are not provided (Avoidance Move toggle is set to 
NONE), but the Re-Measure toggle is set to ON, the safe moves are defined as the measure 
path, but REVERSED (see examples below). In order to use this Re-Measure toggle functionality 
on auto contact outer features, the following conditions must be met: 

• The auto contact feature must be an outer feature. 
• Avoidance Move toggle is set to off. 
• The Probe Mode must be set to DCC Mode. 
• You must set the Re-Measure toggle to On. 

The following examples describes how the Re-Measure implementation works if the avoidance 
moves are not provided. 

Example 1 

 

When an Outer Circle, Outer Round Slot or Outer Polygon is being measured, PC-DMIS stores 
all the collected movements, including the movements to measure the sample hits (1). 

When the Re-Measure function is implemented, all movements are sequentially made in reverse 
to prevent collisions from occurring (2). 

Example 2 

 

When an Outer Square Slot auto contact feature is being measured, PC-DMIS stores the all the 
collected movements that includes the first and second hits on the first face of the slot, and the 
last hit on the second face of the slot. 

As with example 1, when the Re-Measure function is implemented, all movements are 
sequentially made in reverse to prevent collisions from occurring. 
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Flip Vector 

 
The Flip Vector icon allows you to reverse the direction of the surface vectors. Click on Flip 
Vector to reverse the displayed values. 

Read Vector From Machine 

 
Clicking this icon tells PC-DMIS to use the currently active tip vector from the machine for the IJK 
Surface boxes used to define the surface vector. 

Use Thickness 

You can use the T ("thickness") list and box in the Feature Properties area of the Auto Feature 
dialog box to enter the part thickness distance that will be applied to the surface or edge values of 
a feature depending on the thickness type (theoretical, actual, or no thickness). 

 
When you measure the side of the part that is modeled in PC-DMIS, you should set the part 
thickness value to zero. You should only use the part thickness option when measuring the side 
of the part that is not drawn in the CAD data. 

Defining a thickness amount is primarily used for thin parts (plastic or sheet metal) where the 
CAD data only describes one side and you want to measure the other side. Often with thin parts, 
the CAD engineer will only draw one side of the part, and then specify the material thickness. PC-
DMIS will apply this material thickness automatically when using the CAD surface data. 

You can use either a positive value or negative value. This thickness will be applied automatically 
along the surface normal vector each time CAD data is selected. If the feature has more than one 
normal vector (that is, angle points and corner points), the thickness will be applied along the first 
normal vector. 

From the list, select an option: 

Theo: In the T box, type the thickness value when the theoretical values need to be 
adjusted by a thickness because measurements are being done on opposite side of 
material. The Edit window command line for this option would read: 

THEO_THICKNESS = n 
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n:  a numerical value indicating the theoretical thickness of the part 

Actual: In the T box, type the thickness value when measurements are being adjusted by 
the thickness back to the original theoretical XYZ locations. With this option, it will appear 
that the theoretical and measured values have not been offset and the target is offset. 
You still need to modify your target so that PC-DMIS drives to the correct location. The 
Edit window command line for this option would read: 

ACTL_THICKNESS = n 

n:  a numerical value indicating the actual thickness of the part 

None: Select this option if you do not need to apply thickness. (You do not need to enter 
a value in the T box.) For most machines, a thickness of 0 or selecting None has the 
same effect. For portable arm machines, however, selecting None and specifying a value 
actually applies the thickness to a shank style measurement. In this type of 
measurement, you use the cylindrical shank of the probe to measure instead of the probe 
tip. To do this, you need to first define sample hits. PC-DMIS can then determine the 
location of the supported feature (circles, ellipses, slots, and notches) using the shank. 

Note: When switching between theoretical and actual thickness, the measurement location will 
not change. When using theoretical thickness, PC-DMIS modifies the theoretical, measured, and 
target locations to include the (theoretical) thickness. When using actual thickness, PC-DMIS 
modifies only the target location by adding the (actual) thickness value to the original theoretical 
location. Later, after feature measurement, PC-DMIS subtracts the (actual) thickness from the 
measured value. Both methods yield the same measurement location. It is how PC-DMIS reports 
the feature's theoretical, actual, and target values that changes. 

 

IJK Edge boxes 

 

These boxes are only available for the Edge Point and Line features. 

The IJK Edge boxes define the approach direction (vector) for the edge hit or for the points of an 
auto line. This is a user supplied I, J, K measured vector. The I, J, K should always point away 
from the edge and be perpendicular to the edge that is being measured. 

After you define a new value, PC-DMIS normalizes the vector, making its length one unit. 

Icon Description 

 

Swap Vectors 

 

Flip Vector 



Creating Auto Features 

38 

 

Swap Vectors 

 
The Swap Vectors icon causes the current Edge vector and Surface vector to switch vectors with 
each other. 

 

IJK Surface 1, 2, and 3 Vector Boxes 

 

Surface 1 and Surface 2 boxes are only available for Angle Point or Corner Point auto features. 
Surface 3 boxes are only available for Corner Point auto features. 

The I, J, K vector should always point away from the measured surface. 

• Surface 1 (blue) - Determines the surface normal vector of the first measured surface. 
• Surface 2 (green) - Determines the surface normal vector of the second measured 

surface. 
• Surface 3 (red) - Determines the surface normal vector of the third measured surface. 

After you define a new value, PC-DMIS normalizes the vector, making its length one unit. 

PC-DMIS displays a corresponding colored arrow showing the surface vector. 

If you can't see the vector arrow or it appears too small, try changing the value in the Pt. Size box 
in the Analysis area. If you set Pt. Size to 0, it generally sets both the point and the arrow to a 
desirable size. 

Icon Description 

 

Flip Vector 

 

Read Vector from Machine 

For more information on surface boxes, see "IJKT Surface boxes". 
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IJK Line boxes 

 

These boxes are only available for the Angle Point and Line features. 

The Line boxes display the vector of the line on which the angle point or line lies. This is a user 
supplied I, J, K normal vector. 

After you define a new value, PC-DMIS normalizes the vector, making its length one unit. 

Icon Description 

 

Flip Vector 

 

IJK Angle boxes 

 
For Circle, Cylinder, Sphere, and Cone features, the Angle boxes define the 0° position about the 
normal vector. The start and end angles are calculated relative to this vector. If the vectors are 
not perpendicular, the angle vector is adjusted to the normal vector. 

For Square Slot, Round Slot, and Ellipse features, the Angle boxes define the feature's 
secondary vector. This is a user supplied I, J, K normal vector. The feature centerline and normal 
vector must be perpendicular to each other. 

For a Notch feature, the Angle boxes define the notch's secondary vector orientation. This is a 
user supplied I, J, K normal vector along the back side of the slot. The notch angle vector and 
notch normal vector must be perpendicular to each other. 

For a Plane feature, the Angle boxes define the plane's secondary vector. This helps control the 
orientation of the plane's path. 

After a new value is created, PC-DMIS will normalize the vector, making it a length of 1. 

Icon Description 

 

Flip Vector 
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XYZ Start Point boxes 

 
The XYZ Start Point boxes define the XYZ location where the search begins for the highest point 
in the search region. 

Icon Description 

 

Polar / Cartesian Toggle 

 

Find Nearest CAD Element 

 

Read Point from Machine 

 

Measure Now Toggle 

 

Re-Measure Toggle 

 

XYZ Start / End boxes 

 

The XYZ Start and XYZ End boxes display the starting and ending points for an Auto Line 
feature. You can click on the Read Point from Machine icons to get the current probe's XYZ 
location. Or you can simply take hits points on the part to show the start and end point values. 

Note that the End boxes only appear if you select Yes from the Bounded list from the 
Measurement Properties area. 

See the "Bounded List" topic. 

Icon Description 

 

Polar / Cartesian Toggle 

 

Find Nearest CAD Element 
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Read Point from Machine 

 

Measure Now Toggle 

 

Re-Measure Toggle 

 
 

XYZ Center boxes 

These boxes are only available with these auto feature types: High Point, Plane, Circle, Ellipse, 
Round Slot, Square Slot, Notch, Polygon, Cylinder, and Sphere 

For Plane, Circle, Ellipse, Round Slot, Square Slot, Polygon, Cylinder, and Sphere, the XYZ 
Center boxes indicate the nominal center location of the feature. 

 

For a Notch, these boxes indicate the midpoint of the notch along the non-parallel side. 

For a High Point, these boxes indicate the center of the search region. 

 

After you define a new value, PC-DMIS normalizes the vector, making its length one unit. 

Cylinder Note: It is important to remember that if a cylinder is defined as a hole, the center point 
must be defined at the top of the cylinder. If the cylinder is defined as a stud then the center point 
must be defined at the bottom of the cylinder. 

Icon Description 

 

Polar / Cartesian Toggle 

 

Find Nearest CAD Element 

 

Read Point from Machine 
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Measure Now Toggle 

 

Re-Measure Toggle 

Example of Auto Line Vectors 

 

1 - IJK Surface, 2 - IJK Line Vec, 3 - IJK Edge 

Inner / Outer list 

 

The Inner / Outer list tells PC-DMIS to construct the Auto Feature as either an internal feature or 
an external feature. 

• If you select Out, PC-DMIS constructs the circle as an external feature that protrudes 
from its surrounding surface. 

• If you select In, PC-DMIS constructs the feature as an internal feature that sinks into its 
surrounding surface. 

See also: 

Exporting Plane Features in IGES 

 

Diameter box 

 

This box is only available for these auto features: Circle, Cylinder, Sphere, Cone, Polygon 

The Diameter box defines the diameter of the feature. In the case of a stud, the diameter box 
displays the nominal, user supplied value. 
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For a cone, this value represents the nominal diameter at the end of the cone where 
you've defined the X,Y, and Z location. 

For a polygon, the diameter is the distance between two opposing sides of even-sided 
polygons. For other polygons, such as an equilateral triangle, it is twice the radius of the 
largest circle you can inscribe inside the polygon. 

To change the feature's diameter: 

1. Select the existing value. 
2. Type a new value. 

Once the feature is created, PC-DMIS updates the size of the feature in the Graphic Display 
window. 

 

Width box 

 
  

High Point 
The Width defines the width of the search region. If you have a value for Length but leave the 
Width value 0, then the Width value corresponds to the length along the major axis of the current 
work plane. 

Square Slot, Round Slot, Ellipse, or Notch 
The Width box displays the width of the feature. 

 

Length box 

 
  

High Point 
The Length defines the length of the search region. If you have a value for Width, but leave the 
Length value 0, the Length value corresponds to the length along the minor axis of the current 
work plane. 

Square Slot, Round Slot, Ellipse, Notch, or Line 
The Length box displays the length of the feature. 

Cone 
The Length box displays the length of the cone. 
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A positive Length value indicates that the centroid is towards the cone's tip (the end of the 
cone feature that has the smaller diameter). 

A negative Length value indicates that the centroid is towards the cone's base (the end of 
the cone feature that has the larger diameter). 

Cylinder 
For a hole, the Length box defines the nominal length of the feature. If you enter a Length value 
but do not define a depth, PC-DMIS equally divides the Length value by the number of rows 
indicated in the Levels box. 

The probe then works its way down the cylinder in increments until it reaches the indicated length 
value. 

If a depth value is defined, the actual measured feature becomes the length minus the depth 
value. 

For a stud, if the Sample Hits list displays a non-zero value, PC-DMIS will take an extra hit on 
the top of the stud in the center as long as the length value is a non-zero positive value. It then 
will compute the length of the stud. 

Bounded list 

 

This list is currently only available for the Line feature. 

The Bounded list defines whether or not the auto line is bounded by an ending point or an 
unbounded, open line. 

If you select Yes, then some End boxes will appear in the Feature Properties area with the XYZ 
values for the ending point. PC-DMIS automatically calculates the length of the line based off of 
the distance between the Start and End points and displays the line's length in the Length box. 

If you select No, then PC-DMIS expects you to type a value in the Length box. It then calculates 
the line from the starting point, along the line vector for the distance specified in the Length box. 

See "XYZ Start / End Point Boxes" and "Length box" for additional information. 

Num Sides list 

 

The Num Sides list defines the number of sides making up the polygon feature. 
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Measurement Properties area 
 

The Measurement Properties area of the Auto Features dialog box contains some or all of the 
following items, depending on the auto feature being created. 

Snap list 

The Snap list is automatically enabled in the user interface when working with a Vector Point or a 
Surface Point feature. For a Circle feature, it is only visible if EnableCircleDCCSnap is set to 
TRUE in the PC-DMIS Settings Editor. In addition, since snap only functions well after a rough 
alignment, it is disabled until an alignment is established. 

 

The Snap list determines whether or not measured values "snap to" the theoretical vector for a 
Vector Point, a Surface Point, and when enabled, for a Circle feature. This simulates a perfect 
machine staying exactly on the approach vector, not deviating by as much as a micron when 
measuring the point. If you set this to Yes, then the measured values snap to the theoretical 
vector with all the deviation along the vector of the point. This is useful for focusing on a deviation 
along one particular vector. 

For example, suppose you want to measure the height (in Z) of a table's top. You don’t really care 
about your X and Y (secondary and tertiary) axis errors which can occur from machine drift 
(tunneling error). In this case, with Snap set to Yes, you will only be reporting the Z value. Any 
errors in X and Y will be ignored as the measured X and Y values will equal their theoretical 
counterparts. 

 

Measure Order list 

 

This is only available with the edge point feature. 

The Measure Order list in the Measurement Properties area allows you to choose the order in 
which the sample points will be taken before the final hit is taken. The choices are: Surface, 
Edge, or Both. 

Surface 
Measures the three hits, first on the surface, then on the edge. 

Edge 
Measures the two hits, first on the edge then the surface. 
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Both 
Measures the surface, then the edge, and then the surface again. 

Interior / Exterior list 

 

This list is available only on the Angle Point auto feature. 

The Interior / Exterior list defines the angle as either interior or exterior. 

Interior angles have the solid angle of the part less than 180°, while exterior angles are greater 
than 180°. 

It is very important to make sure this option is set correctly because of the differences in 
measurement sequence for each type. 

 

Increment box 

 

This box is available only on the High Point auto feature. 

The Increment box allows you to define the increment used when for the highest point in the 
search area. During execution PC-DMIS begins searching from the start point (or search point) by 
the amount specified in the Increment box. 

Tolerance box 

 

This box is available only on the High Point auto feature. 

The Tolerance box allows you to define a tolerance value that essentially tells PC-DMIS when to 
stop searching for a high point within a given area. The tolerance value should always be less 
than the increment value. During the search process, PC-DMIS decreases the increment value 
until it is less than or equal to the Tolerance value supplied, indicating that the highest point in 
the current work plane has been located. 
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Box / Circular list 

 

This list is only available for the High Point feature. 

The Box / Circular list allows you to define the search mode that PC-DMIS will use to return the 
highest point. You can choose Box mode or a Circular mode. 

Box Mode 
Selecting Box defines a rectangular search region for the High Point feature. The rectangle is 
defined by the Width and Length values. PC-DMIS will report the highest point within that area. 

Circular Mode 
Selecting Circular switches the Width and Length boxes to Outer Rad and Inner Rad boxes. 
The search region for the High Point feature becomes a circular search band specified by the 
Outer Rad and Inner Rad values. 

• If a complete circular region is desired, set the inner radius to 0. 
• If a circular search line is desired, set the inner and outer radii to the same value. 

The highest point along the circumference will be reported. 

No matter which mode you select, the start point should lie within the defined search region. For 
the special cases of line searching, the start point will automatically be adjusted to be on the line. 

Display list 

 
  

For an Auto Plane feature, the Display list determines how the plane will be displayed in the 
Graphic Display window.  

• Selecting None will not draw the plane feature even though it's still created in the 
measurement routine.  

• Selecting Triangle will cause the plane to appear as a triangle symbol around the region 
where the plane hits will be taken. The size depends on the hit locations. 

• Selecting Outline will cause the plane to appear as a square or rectangular outline 
around the region where the plane hits will be taken. The size depends on the hit 
locations.  
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See "Using the Display Area" under the "Constructing a Plane Feature" topic for similar examples 
of these display types. 

When you create a Auto Plane feature, it remembers the last Auto Plane feature and defaults to 
the last used display state. 

Pattern list 

 

For the Auto Plane feature, the Square and Radial options in the Pattern list allow you to 
determine whether the hits for the plane feature are taken in a square or radial pattern. 

If you select Radial, PC-DMIS will create the hits in rows coming from the plane center in a 
circular or radial pattern. PC-DMIS takes 360 degrees and divides it by the value in the 
Number of Rings box to determine the angle between each row. For example, if the 
Number of Rings box had 6 and your Number of Hits box had 3, PC-DMIS would generate 
a row of three hits every 60 degrees, for a total of 18 hits. 

If you select Square, PC-DMIS will create the hits in a grid pattern about the center point of 
the plane. For example, if the Number of Rows box had 3 and the Number of Hits box had 
4, PC-DMIS would take a total of 12 hits in a grid pattern with the plane center point at the 
center. 

Start and End Angles 

For a circular feature, the different Start Angle and End Angle boxes define where PC-DMIS 
probes the feature. For many situations the default values are sufficient, but there may be times 
when you need to measure a circular feature that is partially obstructed by another feature or 
otherwise only partially available for probing. Enter the start and end angles in a counter-
clockwise manner. 

Start and End Angle Examples 
For example, if you measure a hole with six hits and a Start Angle of 0 and an End Angle of 
360, it will look something like this: 
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Notice that the Start Angle and the End Angle are the same: 0 and 360. Also, the six points 
making up the circle feature are equally distributed between the two angles. In this case each 
point is taken at 60 degree intervals with the last point taken at 300 degrees. 

However, changing the Start Angle to 45 (purple arrow) and the End Angle to 270 (orange 
arrow) limits the hits to a certain portion of the circular feature: 

 

Start and End Angle Boxes 
Start Angle and End Angle boxes - These boxes let you change the default starting and ending 
angles on the feature. This is a user supplied angle in decimal degrees. The starting and ending 
angles are relative to the values in the IJK Angle Vector boxes. If you rotate the view of the 
feature so that you look down its center, PC-DMIS will space the desired number of hits 
beginning at the Start Angle in a counterclockwise direction around the centerline until it reaches 
the End Angle.  

Consider this example:  

Suppose you have a sphere feature with a Start Angle of 0, an end angle of 90, and an IJK Angle 
Vector of 1,0,0 (along the X+ axis). The starting and ending angles are relative to the angle 
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vector. Measurement proceeds in a counterclockwise manner, equally spaced between 0 and 90 
degrees: 

 

 

Screen capture of an Auto Sphere showing path lines and hit locations from Start Angle of 0 (at 
A) and End Angle of 90 (at B). 

Note: These boxes are only available for Circle, Cylinder, Ellipse, Cone, and Sphere auto 
features. 

Start Angle 2 and End Angle 2 boxes - The Start Angle 2 and End Angle 2 boxes let you 
determine the secondary starting and ending angle on a sphere feature. This angle is in decimal 
degrees. The secondary angle, if looking at a side view of a sphere, starts at the sphere's equator 
and then moves towards the top pole as the angle increases to 90 degrees and then back down 
to the equator on the opposite side of the sphere at 180 degrees. These angles allow you to 
place the hits in an area where the probe can reach them without obstruction. 

Consider this example:  

Suppose you have an external sphere that's halfway visible above the surrounding surface. If you 
use a Start Angle 2 value of 0 degrees, the probe would collide with the surrounding surface 
when it attempted to take the hits around the sphere's equator. A slight adjustment in the Start 
Angle 2 value will resolve this problem. 
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If you create the sphere with 20 hits, and give it a Start Angle of 45, an End Angle of 270, a 
Start Angle 2 of 20, and an End Angle 2 to 90, PC-DMIS would space 19 hits around the sphere 
20 degrees up from the equator of the sphere like this: 

 

 

A Top View of the Sphere A Side View of the Sphere 
This provides the probe with plenty of room to measure the sphere. The sphere's second level 
would only consist of one hit on top of the sphere. 

If you adjusted End Angle 2 to something like 110 degrees, the second level of hits would have 5 
hits adjusted 20 degrees down from the top of the sphere: 

 

Note: This box is only available for Sphere auto features. 

2 Degree Buffer Offset: When generating an arc using one of the circular auto features (Circle, 
Cylinder, Cone, Sphere, or Round Slot), PC-DMIS will offset the start and end angles each by two 
degrees. This way arcs retrieved from the CAD aren't probed on their starting and ending angles, 
possibly catching a corner. This shouldn't be an issue for the most part unless you are attempting 
to generate a small arc of only a few degrees. For example, if you want to generate a four degree 
arc of an Auto Circle you will need to type in an eight degree arc parameter in the Start Angle 
and End Angle boxes, knowing that PC-DMIS will shorten the arc by two degrees on each angle. 
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Use Theo's list 

 

This list is only available for the Cylinder feature. 

The Use Theo's list specifies whether to use the theoretical information displayed in the Auto 
Feature dialog box when calculating the actual feature information from the measured data 
collected. 

When you select Yes, the Best Fit algorithm will use the theoretical values (position, vector, and 
diameter) as an initial guess for the calculation to ensure the correct convergence of the algorithm 
to the desired solution. You can select Yes when the valid theoretical values and alignment are 
defined. 

Select No when no valid alignment or theoretical values are available. 

Use Pin list 

 
  

Setting this list to Yes, shows the IJK Punch and IJK Pin boxes in the Extended sheet metal 
options area for Circle, Square Slot, and Round Slot features. The default value for this for new 
auto features is No. See the "Extended Sheet Metal Options area" topic for information on 
enabling that area and using the options it contains. 

Direction list 

 

The Direction list specifies the direction in which the hits are taken. 

• CCW - Counterclockwise 
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• CW - Clockwise 

 

 

Meas Ang box 
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Round slots have two rounded ends, each having up to 180 degrees of measurement radius. The 
value in the Meas Ang box defines how much of the radius to measure. PC-DMIS takes the input 
value and divides it in two, measuring half on each side of the slot angle vector. 

Example: Suppose you type 90 in this box. When creating the Round Slot, PC-DMIS would then 
measure 45 degrees to the left, and 45 degrees to the right of the angle vector (or vice versa 
depending on the angle vector). 

 

Meas Width list 

 

This list is available only on the Square Slot auto feature. 

When you select Yes from Meas Width and then click the Create button, PC-DMIS will do the 
following during measurement: 

• Measure two hits on the side of the slot. 
• Adjust the angle vector. 
• Measure two hits on the opposite side to calculate the width. 
• Adjust the position of the last two hits at each end for the width. 

Note: Generally, Square Slots only require five hits. With this option, however, taking six hits will 
yield a better measurement of the width. 

Corner Rad (Radius) Box   

 

This box is only available for these feature types: Square Slot Notch, Polygon. 

Square Slots, Notches, and Polygons are not always exactly square. They often have radii 
instead of corners. The Corner Rad box holds a value the size of that radius. The radius value 
controls where the hits take place on these features. 

• For a Square Slot, it is used to determine the location of each hit during the measurement 
of the slot to avoid hitting on the radii. 

• For a Notch Slot, hits along the edge opposite the open side will be adjusted off the 
radius. 

• For a Polygon, hits along the polygon edge are adjusted from the corners of the feature 
adjusted off the radius. 
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Auto Feature Toggle Bar 

 

The Measurement Properties area of the Auto Feature dialog box has a toggle bar which 
contains a series of toggle icons that allow you to turn certain functionalities on or off. 

Icon Description 

 

Auto Wrist Toggle 

 

Clearance Plane Toggle 

 

Circular Moves Toggle 

 

Manual Pre-Position Toggle 

 

Show Hit Targets Toggle 

 

View Normal Toggle 

 

View Perpendicular Toggle 

 

Void Detection Toggle 

 

Show Measured Points Toggle 

 

Show Filtered Points Toggle 

Auto Wrist Toggle 

 

When selected, PC-DMIS determines the best wrist position to use when an Auto Feature is 
measured. Upon feature creation, PC-DMIS inserts the tip command before the Auto Feature. 

• If the this icon is selected, PC-DMIS chooses a position that most closely approximates 
the best approach direction: 

o For angle point features, the best approach direction is the average of the two 
surface vectors. 

o For corner point features, the best approach direction is the average of the three 
surface vectors. 

o For all other auto types, the best approach direction is the feature surface vector. 
o Vector Point, Surface Point, Angle Point, Corner Point, Line, Edge and Plane 

Auto Contact Features use the cone angle of 46 degrees. This is done to prevent 
a tip change in case the orientation of the current tip lies inside the acceptable 
cone. 

o The tip for Line and Edge Auto Contact Features has to be inside of a half cone 
(46 degrees) specified by the edge vector. 

• If this icon is not selected, PC-DMIS uses the current wrist position for all hits made. 
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You can also turn this option on globally by selecting the Automatically Adjust Probe Head 
Wrist check box. See the "Automatically Adjust Probe Head Wrist" topic in the "Setting your 
Preferences" chapter. 

Clearance Plane Toggle 

 

This icon lets you determine whether or not PC-DMIS inserts an automatic MOVE/CLEARPLANE 
command before measuring the first automatic hit of any auto features created after selecting the 
toggle icon. 

In order to enable the Clearance Plane Toggle in the Auto Feature dialog, there are few 
prerequisites: 

• The measurement routine needs to be set in a DCC mode (not manual) 
• A clearance plane command needs to be in the measurement routine (press the F10 key 

on your keyboard and then click the Clearance Plane tab): 
CLEARP/ZPLUS,0,ZPLUS,0,OFF or CLEARP/ZPLUS,0,ZPLUS,0,ON) 

The OFF/ON at the end of this command acts as the default for the toggle, each time you open a 
new Auto Feature dialog to create a new feature. This means that each time a new Auto 
Feature dialog is opened, the default for the toggle is the OFF/ON you have on the last 
CLEARP/ZPLUS,0,ZPLUS command. If you want to create an auto feature WITHOUT the Auto 
Feature dialog open (using the Quick Feature mode for example, with hovering – Shift+hover), 
the value for the toggle of the next quick feature is the last toggle you set in the dialog. This is 
why with quick features you don’t have control over this, while you can control it if the Auto 
Feature dialog is opened. 

• If selected, PC-DMIS automatically inserts a MOVE/CLEARPLANE command (relative to 
the current coordinate system and part origin) into the Edit window before the first 
automatic hit of the feature. This causes the probe to move to the defined clearance 
plane before measuring the feature. After the last hit on the feature is measured, the 
probe will stay at probe depth until called to the next feature. 

• If not selected, PC-DMIS creates Auto Features normally without inserting any 
MOVE/CLEARPLANE commands. 

Using clearance planes reduces programming time because the need to define intermediate 
moves is reduced. It can also help protect your hardware from an inadvertent collision with the 
part. See "Parameter Settings: Clear Plane tab" in the "Setting your Preferences" chapter for 
additional information on Clearance Planes. 

Important: When measuring studs, be sure to set the spacer value to a distance that will allow 
the probe to move around the stud. 

Move Clearance Plane Active Toggle 
The default for the Clearance Plane toggle for all auto features is defined by the Clearance Plane 
Active toggle option (if defined) and is recalled whenever the Auto Feature dialog opens to 
create new features. 
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Circular Moves Toggle 

 

This icon determines whether or not the probe will move along an arc as opposed to usually 
moving in a straight line when moving from one hit to the next. This option is particularly helpful 
when working with ring grooves. 

This toggle icon is available for these auto features: Circle, Cylinder, Cone, Sphere, and Plane. 
For a Plane feature it becomes available if you are using a radial pattern for the feature's hits. 

See "Inserting a Move Circular Command" in the "Inserting Moves" chapter for information on 
inserting circular moves into the Edit window. 

Manual Pre-Position Toggle 

This icon only functions if you have PC-DMIS Vision enabled on your portlock. 

 

If selected, this icon prompts the user to move the camera to the position that is over the target 
before continuing. See the PC-DMIS Vision documentation for additional information. 

Show Hit Targets Toggle 

 

Clicking this icon shows the path lines and the hit locations for the current feature. If the Probe 
Toolbox is visible, it also displays the toolbox's Hit Targets tab. Deselecting it hides this 
information. 

The path lines appear as green lines on the CAD model. The red line indicates the starting hit and 
the orange line, the ending hit. You can also modify hit locations by simply selecting and dragging 
the lines with your mouse. 

You can also right-click on any path line or hit and use a shortcut menu to perform a variety of 
functions. See the "Auto Feature Path Lines Shortcut Menu" topic in the "Using Shortcut Keys 
and Shortcut Menus" appendix for more information. 

The following explains this functionality by using an auto circle feature as an example. 

In this example, the starting and ending angles are set to measure only 180 degrees of the 
circle with four hits. 
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If you edit the starting or ending angle boxes, the hits display changes as well. 

For example, changing the ending angle from 180 to 360, PC-DMIS then would then show 
the hits around the entire circle. 

Alternately, with supported auto features, you can click on a hit target and drag it to a new 
location. The start or ending angle angles in the dialog box will update themselves 
accordingly. 

 

You can click on a path line and drag any hit to a new location. 

To modify a path line, move the mouse over the path line until PC-DMIS highlights it in red, 
then click and drag the hit to a new location. 

 

Suppose your auto circle uses three sample hits to locate the surface around the circle. 
PC-DMIS shows these lines as well. 

To modify sample hit path lines, click on and drag these lines to a new location. 

• If you don't have user-defined hits, PC-DMIS dynamically updates the Spacer 
value as well as the feature hits. 

• If you already have user-defined hits, PC-DMIS will modify only that one sample 
hit's location. 
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Show Path Lines from Previous Auto Feature 
With the Show Hit Targets Toggle icon selected, you also show temporary path lines from the 
previous auto feature to the one you're currently creating as long as you have the Operation | 
Graphic Display Window | Clearance Moves | With Feature Creation menu item selected prior 
to accessing the Auto Feature dialog box. 

 
Temporary Path Lines between Auto Features 

Clicking Create from the Auto Feature dialog box when doing this, creates the auto feature as 
usual, and it also inserts a preceding MOVE/POINT command into the measurement routine. The 
location this move point is determined by the Insert clearance moves offset value stored in the 
Auto Create Clearance Moves dialog box. 

 
Auto Create Clearance Moves dialog 

This dialog is accessible from the Operation | Graphic Display window | Clearance Moves | 
Auto Insert Moves menu item. See the "Inserting Clearance Moves Automatically" topic in the 
Inserting Move Commands chapter. 



Creating Auto Features 

60 

You can expand this functionality to test for collision detection between the two features by 
selecting the Operation | Graphic Display window | Clearance Moves | with Collision 
Detection menu item. See "Inserting Clearance Moves with Collision Detection" in the "Inserting 
Move Commands" chapter. 

View Normal Toggle 

This icon is unavailable for selection if your measurement routine is in Manual mode. 

  

Clicking this icon orients that CAD so that you look down on the feature. Deselecting it returns the 
CAD to the previous view. You can also select this by right-clicking on the path and selecting 
View Normal from the resulting menu. 

 
Example Cylinder with View Normal 

View Perpendicular Toggle 

This icon is grayed out and unavailable for selection if your measurement routine is in Manual 
mode. 

  

Clicking this icon orients the CAD so that you look at the side of the feature. This is ideal for 
defining a feature's depth or adding additional rows of hits for features that support additional 
levels such as cones or cylinders. To set additional rows, right-click and select Add Row from the 
resulting menu. 
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Example Cylinder after View Perpendicular 

Deselecting View Perpendicular Toggle returns the CAD to the previous view. You can also set 
the view to perpendicular, by right-clicking on the path and selecting View Perpendicular from 
the resulting menu. 

With Show Path Toggle and View Perpendicular selected, you can view the feature in its 
perpendicular view and see at what depth PC-DMIS will take the hits. 

 

To modify the depth, highlight the green line of hits in this view and then click and drag 
either up or down to set the new depth. 

 

Void Detection Toggle   

Note: This icon only functions if you have Inspection Planner and IP Measure enabled on your 
portlock and if you are working with one of these supported features: Surface Point, Edge Point, 
Line, Plane, Circle, Cylinder, and Round Slot. 
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If selected, PC-DMIS detects hit targets that would normally occur in voids (empty spaces) on the 
CAD model and repositions them to a safe location, usually near the edge of the void. 

As an example, the first image shows the behavior of a line created right on the edge of two 
different surfaces with no Depth or Void Detection enabled. 

 
Example of a line generated with Void Detection disabled 

In this case, PC-DMIS places the hits for the line just on the edge. If you enable Depth Detection 
without Void Detection enabled, the hits are as far from the edge as the depth parameter. 

The next image shows the behavior when Void Detection is enabled on the same line and Depth 
Detection is set to 0 (zero). 

 
Example of a line generated with Void Detection enabled 

The Void Detection algorithm is designed to add some intelligence to the hits distribution. Due to 
the instability of calculating a line on or very near an edge, a "security distance" is determined. 
PC-DMIS then uses this to place the hits for the feature. The "security distance" is based on a 
multiple of the probe's radius. 
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Note: In Quick Feature mode, you can select multiple colinear or coplanar entities. Void 
Detection creates a hit pattern that considers all selected entities. For details on turning this 
function On and Off, see the "VoidDetectionNewAlgorithm" topic in the Settings Editor 
documentation. 

You can also drag-select hits to determine an edge. Note that when you drag-select hits with the 
Void Detection toggle set to On, the Void Detection algorithm is still used to calculate the starting 
point of the drag operation. Once dragging starts however, the toggle is automatically set to Off 
and the remaining hits are detected manually. The Void Detection algorithm is used to intelligently 
define the path while drag-selecting manually determines the path. 

Show Measured Points Toggle 

This icon only functions with features that are already measured. Until a feature is measured, 
either with the Test button on the Auto Feature dialog box or with the actual measurement 
routine execution, the icon remains unavailable for selection. 

 

Select this icon to show in the Graphic Display window a visual depiction of the data points used 
to measure the feature. 

 
Example of Showing Measured Points for an Auto Line feature 
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Show Filtered Points Toggle 

This icon only functions if you have PC-DMIS Vision enabled on your portlock. 

 

Select this icon to show on the Live and CAD Views image processing data points that were 
acquired and then discarded by the current filter settings. See the PC-DMIS 
Vision documentation for additional information. 

Extended Sheet Metal Options Area 
The Extended sheet metal options area of the Auto Feature dialog box contains some of the 
less frequently-used sheet metal options for supported auto features. 

Showing Extended Sheet Metal Options 
The Extended sheet metal options area is hidden until the following conditions are met: 

• You must select the Show Extended Sheet Metal Options check box on the General 
tab in the Setup Options dialog box (select Edit | Preferences | Setup or press the F5 
key to access this dialog. 

• The type of auto feature must support the extended options. 

Except for Corner Point and High Point, all other Contact and Laser Auto Features 
support the Extended Sheet Metal Options area. 

• You must select the >> button in the Auto Feature dialog box for Show Advanced Sheet 
Metal Options. 

• You must select the >> button in the Auto Feature dialog box for Show Extended Sheet 
Metal Options. This button appears only for supported features. 

This will display the Auto Feature dialog box with all of the available options visible. 

Extended Sheet Metal Options 
Depending on the feature you selected, the following items appear in the Extended sheet metal 
options area. 

IJK Edge Report boxes 

 

These boxes display the vector used for reporting deviation. This is a user-supplied I, J, K 
vector. 
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For the Line and Edge Point features, these boxes display the vector for the RT 
computation. 

The Location Dimension option RT will display the deviation calculated along this vector. 
After the new value is created, PC-DMIS will normalize the vector, making its length one 
unit. 

Supported Auto Features: Line, Edge Point 

IJK Update boxes 

 

These boxes display the update vector to be used to pierce the CAD surface, if the option 
is active by setting the SET NOM AX mode. This is a user-supplied I, J, K normal vector. 

The I, J, K should always point away from the surface. After the new value is created, PC-
DMIS will normalize the vector, making its length one unit. 

Supported Auto Features: Vector Point 

IJK Surf Rpt boxes 

 

These boxes display the vector used for reporting deviation. This is a user-supplied I, J, K 
vector. 

• For the Line and Edge Point features, these boxes display the vector for the RS 
computation. 

• For the Angle Point feature, these boxes display the vector for the RT 
computation. You can use these boxes to deviate from the S and T deviations on 
the dimension for an Angle Point feature. 

• For features that display only the IJK Surf Rpt boxes (they do not display the IJK 
Edge Report boxes), these boxes display the vector for the RT computation. 

After the new value is created and you exit the dialog box, PC-DMIS will normalize the 
vector, making its length one unit. 
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The Location dimension's RS check box displays the deviation calculated along this 
vector. 

The Location dimension's RT check box displays the measured deviation in the surface 
vector direction along this defined report vector. 

Supported Auto Features: All features except Corner Point, High Point, and Sphere 

IJK Report boxes 

 

These boxes display the vector for the RS computation. You can use these boxes to 
deviate from the  S and T deviations on the dimension for an Angle Point feature. 

Supported Auto Features: Angle Point 

IJK Pin boxes 

 

These boxes define the vector of the stud through the hole formed by the punch. 

When pins are created on a sheet metal surface, they are not always perpendicular to the 
surface. This naturally creates an elliptical shape at the surface of the metal, even though 
a round pin may have been used. The Pin vector then allows for more accurate 
measurement and data analysis in this situation. 

Supported Auto Features: Circle, Square Slot, Round Slot 

IJK Punch boxes 
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These boxes define the vector of the punch through the sheet metal. This vector is 
positioned at the XYZ center, plus half the thickness along the surface normal vector. 

The punches used to place holes in sheet metal are not always perpendicular to the 
surface. This naturally creates an elliptical shape at the surface of the metal, even though 
a round punch may have been used. The Punch vector then allows for more accurate 
measurement and data analysis in this situation. 

For the Circle feature, the diameter of the feature is also along this vector. 

Supported Auto Features: Circle, Square Slot, Round Slot 

For more information on these vector boxes, see "Extended Sheet Metal Vector Diagrams". 

Icon Description 

 

Flip Vector 

 

Reset Vector to Surface Vector 

Reset Vector to Surface Vector 

 

The Reset Vector to Surface Vector icon will set the vector to match the normal Surface vector 
values. 

Extended Sheet Metal Vector Diagrams 

This topic contains various diagrams illustrating the vectors that you can use when you choose 
the show extended sheet metal feature options: 

Normal Vector: The normal vector is the vector perpendicular to the surface at a point feature’s 
location. See the diagram below: 
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Diagram of a Normal Vector 

 

 = Normal Vector 

 

= Surface 

 

= Point Location 

  

Update Vector: The update vector is the vector used to determine the direction to follow when 
updating a point to a new surface. This update vector is derived from the reference line used in 
the initial creation of the feature. See the diagram below: 
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Diagram of an Update Vector 

 

 = Updated or new surface 

 

= Original or old surface 

 

= Original point location 

 

= Updated point location 

 

= Reference line used to 
generate point location. Also 
known the update vector. 

  

Report Vector: The report vector lets you control the direction of the deviation by allowing you to 
define a vector onto which the deviation along the surface vector is then projected. The report 
vector may differ from the surface normal, such as along a specified axis (shown below as either 
Yr or Xr). See the diagrams below: 

 
Diagram of a Report Vector 
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 = Theoretical surface 

 

= Nominal point location 

 

= Actual point location 

 

= Deviation in X axis 

 

= Deviation in Y axis 

  

 
Diagram depicting a surface vector deviation projected onto the report vector 

 

= Theoretical surface 

 

=Actual surface 

 

=Surface vector 
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=Report vector 

 

=Surface vector deviation 
projected to the report vector 

 

 =Probe tip contacting 
actual surface 

  
Pin Vector: Applied to slots and holes, the pin vector specifies the vector of the pin as it locates 
the product. See the diagram below: 

 
Diagram of a Pin Vector 
A = Pin Vector 

Punch Vector: Applied to slots and holes, the punch vector specifies the direction of the punch 
used to create the feature. This vector is usually close to the surface normal within a few degrees. 
See the diagram below: 
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Diagram of a Punch Vector 
A = Punch Vector. Close to the surface normal within +/- 5 degrees 
B = The Punch 

  

Advanced Measurement Options area 
The Measurement Properties area of the Auto Feature dialog box contains some or all of the 
following items, depending on the auto feature you selected. 

 

Calculation list 

 

This list is only available for these auto features: Circle and Cylinder 

The Calculation list in the Advanced Measurement Options area allows the user to specify 
how he or she would like the feature calculated from the measured hits. The available options 
are: LEAST_SQR, MIN_SEP, MAX_INSC, MIN_CIRCSC, and FIXED_RAD. 

For legacy Circularity and Cylindricity dimensions as well as a Location dimension's RN Line, the 
feature solution is used to compute the dimension. By default this is Least Squares. However, 
you can choose to solve the feature using Minimum Separation, Maximum Inscribed, Minimum 
Circumscribed, or Fixed Radius regression algorithms. 
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FCF Circularity and Cylindricity dimensions on the other hand are computed using the Chebychev 
algorithm (Min/Max) as required by the Y14.5 standard. Because of the change in calculation, 
Circularity and Cylindricity FCF dimensions will generally compute to a slightly smaller value than 
their legacy counterparts. 

These calculation types are already discussed in detail in the "Best Fit Type" topic in the 
"Constructing New Features from Existing Features" chapter. 

 

Mode list 

 

The Mode list in the Advanced Measurement Options area determines how the nominals will 
be computed for a given point. PC-DMIS allows you to choose between FIND NOMS, MASTER, 
NOMINALS, VECTOR, and SET NOM AX. 

• If MODE = FIND NOMS is active, PC-DMIS pierces the CAD model to find the closest 
location on a CAD edge (or surface) to the measured point and sets the nominals to that 
location on the CAD element. 

• If MODE = MASTER is active, PC-DMIS uses the measured feature as the nominal, but 
does not update the X, Y, Z and diameter data in the dialog box. 

• If MODE = NOMINALS is active, PC-DMIS compares the measured feature with the 
theoretical data in the dialog box, using the measured data for calculations. 

• If MODE = VECTOR is active, PC-DMIS uses your first three hits to calculate the 
appropriate vector to use for the feature. PC-DMIS does not adjust the location of the 
feature. You must take the hits with the Auto Features dialog box active. 

• If MODE = SET NOM AX, PC-DMIS updates the nominal point location and the nominal 
approach direction before each execution. 

For each of these modes see the more detailed description in the table below if more information 
is needed. 

Note: If a nominal value is not known, simply select FIND NOMS from the list. While this option is 
active, every time a value is selected to be changed, PC-DMIS prompts you to take the 
appropriate measurements on the part to obtain the values needed. 

FIND NOMS 
When you select FIND NOMS from the Mode list, PC-DMIS pierces the CAD model to find the 
closest location on a CAD edge (or surface) to the measured point, and set the nominals to that 
location on the CAD element. 

To find the nominals using CAD data: 
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1. Verify that PC-DMIS is set to Curve mode or Surface mode (available from the 
Graphic Modes toolbar), as is appropriate for the particular measurement 
routine. 

2. Click on the desired CAD element in the Graphic Display window. PC-DMIS will 
pierce the CAD element to obtain the location, but will not create a feature. Once 
the desired elements have been selected, PC-DMIS will automatically fill in the X, 
Y, Z and I, J, K values. 

3. If the values are satisfactory, select the Create command button. 

CAUTION: If you select the Measure box, PC-DMIS will measure the part. 

If a hit is taken on the part while in FIND NOMS mode, PC-DMIS will search through the 
CAD elements and find the nominal CAD information that is closest to the measured point. 
If necessary, PC-DMIS will prompt you to take any additional hits on the part. 

The next time the part is measured, PC-DMIS will set the nominal data to the nearest CAD 
element it can find. The mode switch will then be reset to NOMINALS. 

Using Find Noms with Fixed Probes: 

Faro or Romer arms using a fixed probe don't generate good approach vectors. Because 
of this, PC-DMIS cannot easily determine where to look for the surfaces. 

To improve vectors from fixed probes: 

1. Place the fixed probe on the part. 
2. Press the Hit button. 
3. Move the probe away from the part along the approximate surface vector. 
4. Press the End button. 

PC-DMIS will calculate and then use the vector between the hit and the probe tip's 
position. 

Also, because the default vector from a Faro arm uses the axis of the fixed probe, the 
more you position the vector normal to the surface the more useful the vector is for Find 
Noms operations. 

MASTER 
If a point is created when the Mode list is set to MASTER, then the next time the part is 
measured, PC-DMIS will set the nominal data equal to the measured data. The Mode list will then 
be reset to NOMINALS. 

NOMINALS 
The NOMINALS option also requires you to have nominal data before the measurement process 
begins. PC-DMIS will compare the measured feature with the theoretical data in the dialog box, 
using the measured feature for any necessary calculations. 

VECTOR 
The VECTOR option allows you to update only the feature's vector during learn mode; it will not 
update the nominal XYZ values. 
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Note: This option is only available for Vector Point and Surface Point auto features. 

This option helps you to set a feature's vector that you may not be able to obtain 
otherwise. With the dialog box open, take three hits on the feature. This will determine its 
vector. 

You can use this mode as long as the dialog box remains open. Once you close the dialog 
box, the option is not available for the feature in the Edit window. 

Supported Features: Vector Point, Surface Point, Corner Point, Line, Plane, Circle, 
Ellipse, Round Slot, Square Slot, Notch Slot, Polygon, Cylinder, Cone, Sphere 

SET NOM AX 
The SET NOM AX option updates (or "sets") the nominal point location and the nominal approach 
direction before each execution. If you select an axis check box from the Location area, the CAD 
surfaces will be pierced along that axis. Otherwise, the update vector will be used. 

Note: This option is only available for Vector Point and Surface Point auto features. 

The axis (or vector) selected tells PC-DMIS along which axis (or vector) the CAD surface 
will be pierced to find a new theo and target. 

To select the SET NOM AX option: 

1. Make sure the Show Extended Sheet Metal Option box is selected. See "Show 
Extended Sheet Metal Options" in the "Setting your Preferences" chapter.) 

2. If desired, select one of the axis check boxes from the Location area. 
3. Click SET NOM AX from the Mode list in the dialog box. 
4. When you are done defining the rest of the auto feature, click the Create button. 

The FIND NOM AXIS will then be set to either the axis or the vector selected. 

The Edit window for this reads: FIND NOM AXIS = TOG 

TOG represents the axis or vector to which FIND NOM AXIS is set. Available options for 
TOG include: XAXIS, YAXIS, ZAXIS, VEC and NONE 

If you don't select any axis, then the result reads: FIND NOM AXIS = VEC by default. 

Relative To 

 

Using the Relative to portion of the Auto Feature dialog box, you can keep the relative position 
and orientation between a chosen feature or features and the current auto feature. Before 
selecting a relative feature, make sure you choose a relative measure mode. For information on 
how to set up the relative measure mode, see "Setting Up Relative Measure". 
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The relative feature or features you choose must already exist in the measurement routine. 

You can click the … button to display a Relative Feature dialog box and choose the relative 
feature (or features): 

 
Relative Feature dialog box 

From this dialog box, you can choose to select either: 

• A single feature from the list to the right 
• Multiple features (one for each axis ) from the lists to the right 

After you select the relative feature or features and click OK, the Relative To box displays what 
you chose. 

Note: This option supports the DMIS V3.0 RMEAS formats 1, 3, and 6. 

Analysis Area 

 

The Analysis area allows you to determine how each measured hit/point is displayed. 

This functionality was originally created for PC-DMIS Vision. For in-depth information on its 
usage, see the Analysis area section of the "Advanced Measurement Options Area" topic in the 
PC-DMIS Vision documentation. 

A Note on Point and Arrow Vector Size 
If your vector arrows for your Auto Point features seem too small, increasing the Pt. Size value 
increases both the size of the point in the Graphic Display window and the corresponding size of 
the vector arrow. Since Auto Features are used on widely differing machines, no one default size 
works for everyone. However, you can decide what size works best for you. PC-DMIS then 
defaults to your last entered value. 
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If your point appears like a large blob on your screen, set the Pt. Size value to 0. This generally 
produces a good-looking point size and vector arrow. 

Auto Feature Command Buttons 

Move To button 

 

Clicking the Move To button moves the field of view in the Graphic Display window and 
centers it on the current feature's XYZ location. 

In some cases, such as a Vector Point, the XYZ location is actually offset along the normal 
vector by the pre-hit value. This prevents the probe from crashing into the part. 

If a feature is composed of more than one point (such as a line), then clicking this button 
switches between the points making up the feature. 

Test button 

 

Clicking the Test button allows you to test a feature's creation and preview its dimensional 
data before it's actually created. 

Clicking this button performs a measurement using the current parameters. 

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

Create button 

 

Clicking the Create button inserts the defined Auto Feature into the Edit Window at the 
current position. 

Close button 

 

Clicking the Close button exits the Auto Feature dialog box. 

Show Advanced Measurement Options button 

 

Clicking the Show Advanced Measurement Options button extends the dialog box and 
displays any available advanced measurement options. The button then changes to the 
Hide Advanced Measurement Options button. 

Hide Advanced Measurement Options button 

 



Creating Auto Features 

78 

Clicking the Hide Advanced Measurement Options button shortens the dialog box and 
only shows the basic options for that auto feature. The button then changes to the Show 
Advanced Measurement Options button. 

Show Extended Sheet Metal Measurement Options button 

 

For supported features, clicking the Show Extended Sheet Metal Measurement Options 
button displays the Extended Sheet Metal Options area. The button then changes to Hide 
Extended Sheet Metal Measurement Options button. 

Hide Extended Sheet Metal Measurement Options button 

 

Clicking the Hide Extended Sheet Metal Measurement Options button hides the 
Extended Sheet Metal Options area. The button then changes to the Show Extended 
Sheet Metal Measurement Options button. 

Inserting Auto Features 
The PC-DMIS configurations that support Auto Features differ in which Auto Features they 
support as well as how those features are created. Because of this, information on creating and 
inserting Auto Features into your measurement routine is not covered here. Instead, consult the 
documentation set for your PC-DMIS configuration from the list below: 

Contact (PC-DMIS CMM) Vision (PC-DMIS Vision) Laser (PC-DMIS Laser) 

Auto Vector Point     

Auto Surface Point Auto Surface Point Auto Surface Point 

Auto Edge Point Auto Edge Point Auto Edge Point 

Auto Angle Point     

Auto Corner Point     

Auto High Point     

Auto Line Auto Line   

Auto Plane   Auto Plane 

Auto Circle Auto Circle Auto Circle 

Auto Ellipse Auto Ellipse   

Auto Square Slot Auto Square Slot Auto Square Slot 

Auto Round Slot Auto Round Slot Auto Round Slot 

Auto Notch Slot Auto Notch Slot   
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Auto Polygon Auto Polygon Auto Polygon 

Auto Cylinder   Auto Cylinder 

Auto Cone   Auto Cone 

Auto Sphere   Auto Sphere 

    Auto Flush and Gap 

Probe Toolbox Information 

Contact Probe Toolbox Vision Probe Toolbox Laser Probe Toolbox 

   
Once an Auto Feature is created, its command appears inside the Edit window (see "Auto 
Feature Field Definitions"). You can then mark the command and have PC-DMIS execute it like 
any other command or feature. 

Auto Feature Field Definitions 
When you create an Auto Feature, PC-DMIS inserts the command for that feature into the Edit 
window. This topic documents the different fields that may appear in the Command mode of the 
Edit window for the different features. 

In the table below, locate the field or command line used in your Auto Feature to see what it does. 

Vector Point | Surface Point | Edge Point | Angle Point | Corner Point | High Point | Line | 
Plane | Circle | Ellipse | Round Slot | Square Slot | Notch Slot | Cylinder | Cone | Sphere | 
Polygon 

Auto Polygon Field Definitions 
The Edit window command line for an Auto Polygon feature would read: 

ID=FEAT/CONTACT/POLYGON,CARTESIAN,IN 

THEO/ TX,TY,TZ,TI,TJ,TK,TAI,TAJ,TAK,TDIAM 

ACTL/ X,Y,Z,I,J,K,AI,AJ,AK,DIAM 

TARG/ targX,targY,targZ,targI,targJ,targK,targAI,targAJ,targAK 

NUMSIDES = n, RADIUS = n 

REMEASURE = NO,SURFACE/THICKNESS_NONE,0 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CIRCULAR MOVES/NO 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 
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NUMHITS = n, DEPTH = n 

SAMPLE METHOD = SAMPLE_HITS 

SAMPLE HITS = n, SPACER = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

FIND HOLE = DISABLED,ONERROR = YES,READ POS = YES 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Sphere Field Definitions 
The Edit window command line for an Auto Sphere feature would read: 

ID=FEAT/CONTACT/SPHERE,CARTESIAN,IN,LEAST_SQR 

THEO/ TX,TY,TZ,TI,TJ,TK,TDIAM 

ACTL/ X,Y,Z,I,J,K,DIAM 

TARG/ targX,targY,targZ,targI,targJ,targK 

START ANG1 = n, END ANG1 = n 

START ANG2 = n, END ANG2 = n 

ANGLE VEC = I, J, K 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CIRCULAR MOVES/NO 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

NUMHITS = n,NUMLROWS = n, 

SAMPLE HITS = n, 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Cone Field Definitions 
The Edit window command line for an Auto Cone feature would read: 

ID=FEAT/CONTACT/CONE,CARTESIAN,IN 

THEO/ TX,TY,TZ,TI,TJ,TK,TANGLE,TLENGTH,TDIAM 

ACTL/ X,Y,Z,I,J,K,ANGLE,LENGTH,DIAM 

TARG/ targX,targY,targZ,targI,targJ,targK 

START ANG = n, END ANG = n 

ANGLE VEC = I, J, K 

SURFACE/ACTL_THICKNESS,n 

MEASURE MODE/NOMINALS 
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RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CIRCULAR MOVES/NO 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

NUMHITS = n,NUMLEVELS = n, STARTING DEPTH = n, ENDING DEPTH = n 

SAMPLE METHOD = SAMPLE_HITS 

SAMPLE HITS = n, SPACER = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

ONERROR = NO, READ POS = YES 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Cylinder Field Definitions 
The Edit window command line for an Auto Cylinder feature would read: 

ID=FEAT/CONTACT/CYLINDER,CARTESIAN,IN,LEAST_SQR 

THEO/ TX,TY,TZ,TI,TJ,TK,TDIAM,TLENGTH 

ACTL/ X,Y,Z,I,J,K,DIAM,LENGTH 

TARG/ targX,targY,targZ,targI,targJ,targK 

START ANG = n, END ANG = n 

REMEASURE = NO, USE THEO = YES 

ANGLE VEC = I, J, K 

DIRECTION = CCW 

SURFACE/ACTL_THICKNESS,n 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CIRCULAR MOVES/NO 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

NUMHITS = n,NUMLEVELS = n, STARTING DEPTH = n, ENDING DEPTH = n, PITCH = n 

SAMPLE METHOD = SAMPLE_HITS 

SAMPLE HITS = n, SPACER = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

FIND HOLE = DISABLED, ONERROR = NO, READ POS = YES 

SHOWHITS = YES 
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HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Notch Slot Field Definitions 
The Edit window command line for an Auto Notch Slot feature would read: 

ID=FEAT/CONTACT/NOTCH SLOT,CARTESIAN 

THEO/ TX,TY,TZ,TI,TJ,TK,TAI,TAJ,TAK,TWIDTH,TLENGTH 

ACTL/ X,Y,Z,I,J,K,AI,AJ,AK,WIDTH,LENGTH 

TARG/ targX,targY,targZ,targI,targJ,targK 

REMEASURE = NO 

SURFACE/ACTL_THICKNESS,n 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CIRCULAR MOVES/NO 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

DEPTH = n 

SAMPLE METHOD = SAMPLE_HITS 

SAMPLE HITS = n, SPACER = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

FIND HOLE = DISABLED, ONERROR = NO, READ POS = YES 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Square Slot Field Definitions 
The Edit window command line for an Auto Square Slot feature with extended options would 
read: 

ID=FEAT/CONTACT/SQUARE SLOT,CARTESIAN,IN 

THEO/ TX,TY,TZ,TI,TJ,TK,TAI,TAJ,TAK,TWIDTH,TLENGTH 

ACTL/ X,Y,Z,I,J,K,AI,AJ,AK,WIDTH,LENGTH 

TARG/ targX,targY,targZ,targI,targJ,targK,targAI,targAJ,targAK 

MEAS WIDTH = YES, RADIUS = n 

REMEASURE = NO 

PUNCH = I,J,K,PIN = I,J,K SURFACE/ACTL_THICKNESS,n 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CIRCULAR MOVES/NO 

CLEARPLANE/NO 
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GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

DEPTH = n 

SAMPLE METHOD = SAMPLE_HITS 

SAMPLE HITS = n, SPACER = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

FIND HOLE = DISABLED, ONERROR = NO, READ POS = YES 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Round Slot Field Definitions 
The Edit window command line for an Auto Round Slot feature with extended options would read: 

ID=FEAT/CONTACT/ROUND SLOT,CARTESIAN,IN 

THEO/ TX,TY,TZ,TI,TJ,TK,TAI,TAJ,TAK,TWIDTH,TLENGTH 

ACTL/ X,Y,Z,I,J,K,AI,AJ,AK,WIDTH,LENGTH 

TARG/ targX,targY,targZ,targI,targJ,targK,targAI,targAJ,targAK 

MEAS ANGLE = n 

REMEASURE = NO 

PUNCH = I,J,K,PIN = I,J,K SURFACE/ACTL_THICKNESS,n 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CIRCULAR MOVES/NO 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

NUMHITS = n, DEPTH = n 

SAMPLE METHOD = SAMPLE_HITS 

SAMPLE HITS = n, SPACER = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

FIND HOLE = DISABLED, ONERROR = NO, READ POS = YES 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Ellipse Field Definitions 
The Edit window command line for an Auto Ellipse feature would read: 

ID=FEAT/CONTACT/ELLIPSE,CARTESIAN,IN 

THEO/ TX,TY,TZ,TI,TJ,TK,TDIAM,TDIAM2,TAI,TAJ,TAK 
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ACTL/ X,Y,Z,I,J,K,DIAM,DIAM2,AI,AJ,AK 

TARG/ targX,targY,targZ,targI,targJ,targK,targAI,targAJ,targAK 

START ANG = n,END ANG = n 

SURFACE/ACTL_THICKNESS,n 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CIRCULAR MOVES/NO 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

NUMHITS = n, DEPTH = n 

SAMPLE METHOD = SAMPLE_HITS 

SAMPLE HITS = n, SPACER = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

ONERROR = NO, READ POS = NO 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Circle Field Definitions 
The Edit window command line for an Auto Circle feature with extended options would read: 

ID=FEAT/CONTACT/CIRCLE,CARTESIAN,IN,LEAST_SQR 

THEO/ TX,TY,TZ,TI,TJ,TK,TDIAM,TANG1,TANG2 

ACTL/ X,Y,Z,I,J,K,DIAM,ANG1,ANG2 

TARG/ targX,targY,targZ,targI,targJ,targK 

ANGLEVEC = I,J,K 

DIRECTION = CCW 

REMEASURE = NO 

PUNCH = I,J,K, PIN = I,J,K 

SURFACE/ACTL_THICKNESS,n 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CIRCULAR MOVES/NO 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

NUMHITS = n, DEPTH = n, PITCH = n 
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SAMPLE METHOD = SAMPLE_HITS 

SAMPLE HITS = n, SPACER = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

FIND HOLE = DISABLED, ONERROR = NO, READ POS = NO 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Plane Field Definitions 
The Edit window command line for an Auto Plane feature would read: 

ID=FEAT/CONTACT/PLANE,CARTESIAN,TRIANGLE 

THEO/ TX,TY,TZ,TI,TJ,TK 

ACTL/ X,Y,Z,I,J,K 

TARG/ targX,targY,targZ,targI,targJ,targK 

ANGLEVEC = I, J, K, SQUARE 

SURFACE/THEO_THICKNESS,n 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

NUMHITS = n, NUMROWS = n 

SPACER = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

SHOWHITS = YES 

USE BOUDARY OFFSET=YES, OFFSET=n 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Line Field Definitions 
The Edit window command line for an Auto Line feature would read: 

ID=FEAT/CONTACT/LINE,CARTESIAN 

THEO/ TX,TY,TZ,TI,TJ,TK,TLI,TLJ,TLK,TEI,TEJ,TEK,TSI,TSJ,TSK,TLENGTH 

ACTL/ X,Y,Z,I,J,K,LI,LJ,LK,EI,EJ,EK,SI,SJ,SK,TLENGTH 

TARG/ targX,targY,targZ,targI,targJ,targK 

BOUNDED 

REPORT VEC = I,J,K 

EDGE/THEO_THICKNESS,n 

SURFACE/THEO_THICKNESS,n 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 
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AUTO WRIST/YES 

CLEARPLANE/YES 

GRAPHICAL ANALYSIS/YES,n,n,n 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

NUMHITS = n, DEPTH = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto High Point Field Definitions 
The Edit window command line for an Auto High Point feature would read: 

ID=FEAT/CONTACT/HIGH POINT,CARTESIAN 

THEO/ TX,TY,TZ,TI,TJ,TK 

MEAS/ X,Y,Z,I,J,K 

TARG/ targX,targY,targZ,targI,targJ,targK 

INCREMENT = n, TOL = n, CIRCULAR,OUTER RADIUS = n, INNER RADIUS = n 

CENTER = X,Y,Z 

SURFACE/THEO_THICKNESS,n 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

Auto Corner Point Field Definitions 
The Edit window command line for an Auto Corner Point feature would read: 

ID=FEAT/CONTACT/CORNER POINT,CARTESIAN 

THEO/ TX,TY,TZ,TSI,TSJ,TSK,TS2I,TS2J,TS2K,TS3I,TS3J,TS3K 

MEAS/ X,Y,Z,I,J,K,SI,SJ,SK,S2I,S2J,S2K,S2I,S2J,S2K 

TARG/ targX,targY,targZ,targI,targJ,targK 

EXTERIOR 

SURFACE2/THEO_THICKNESS,n 

SURFACE3/THEO_THICKNESS,n 

SURFACE/THEO_THICKNESS,n 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 
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AUTO WRIST/YES 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

SPACER = n, INDENT1 = n, INDENT2 = n, INDENT3 = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

ONERROR = YES 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Angle Point Field Definitions 
The Edit window command block for an Auto Angle Point would read: 

ID=FEAT/CONTACT/ANGLE POINT,CARTESIAN 

THEO/ TX,TY,TZ,TI,TJ,TK,TSI,TSJ,TSK,TS2I,TS2J,TS2K 

MEAS/ X,Y,Z,I,J,K,SI,SJ,SK,S2I,S2J,S2K 

TARG/ targX,targY,targZ,targI,targJ,targK 

EXTERIOR 

SURFACE2/THEO_THICKNESS,n 

SURFACE/THEO_THICKNESS,n 

MEASURE MODE/FINDNOMS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

SAMPLE HITS = n, SPACER = n, INDENT1 = n, INDENT2 = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

ONERROR = YES 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Edge Point Field Definitions 
The Edit window command block for an Auto Edge Point feature with extended options would 
read: 

ID=FEAT/CONTACT/EDGE POINT,CARTESIAN 

THEO/ TX,TY,TZ,TI,TJ,TK 

ACTL/ X,Y,Z,I,J,K 

TARG/ targX,targY,targZ,targI,targJ,targK 
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EDGE/THEO_THICKNESS,n 

REPORT = I, J, K, SURFACE_REPORT = I, J, K 

MEASURE ORDER = SURFACE 

/THEO_THICKNESS,n 

MEASURE MODE/FINDNOMS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

DEPTH = n 

SAMPLE HITS = n, SPACER = n, INDENT1 = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

ONERROR = YES 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Auto Surface Point Field Definitions 
The Edit window command block for an Auto Surface Point feature with extended options would 
read: 

ID=FEAT/CONTACT/SURFACE POINT,CARTESIAN 

THEO/ TX,TY,TZ,TI,TJ,TK 

ACTL/ X,Y,Z,I,J,K 

TARG/ targX,targY,targZ,targI,targJ,targK 

REPORT VEC = I,J,K 

SURFACE/THEO_THICKNESS,n 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CLEARPLANE/YES 

GRAPHICAL ANALYSIS/YES,n,n,n 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

SAMPLE METHOD = SAMPLE_HITS 

SAMPLE HITS = n, SPACER = n 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 
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Auto Vector Point Field Definitions 
The Edit window command block for an Auto Vector Point feature with extended options would 
read: 

ID=FEAT/CONTACT/VECTOR POINT,CARTESIAN 

THEO/ TX,TY,TZ,TI,TJ,TK 

ACTL/ X,Y,Z,I,J,K 

TARG/ targX,targY,targZ,targI,targJ,targK 

REPORT VEC = I,J,K, UPDATE VEC = I,J,K 

SURFACE/THEO_THICKNESS,n 

MEASURE MODE/NOMINALS 

RMEAS/NONE,NONE,NONE 

AUTO WRIST/YES 

CLEARPLANE/NO 

GRAPHICAL ANALYSIS/NO 

SCREEN CAPTURE/CAD,OUTTOL,50%,HIGH 

FEATURE LOCATOR/NO,NO,"" 

SHOW_CONTACT_PARAMETERS = YES 

AVOIDANCE MOVE = BEFORE,DISTANCE = n 

SHOWHITS = YES 

HIT/BASIC,TX,TY,TZ,I,J,K,X,Y,Z 

Note: Field or Commands marked with   relate to Extended Fields . 

ID 
This field shows the feature's identification label. See "ID box". 

FEAT/CONTACT 
This command displays the type of probing and the Auto Feature type. See "Auto Feature Type 
list". 

POLAR or CARTESIAN 
This field switches between POLAR and CARTESIAN and displays the X,Y,Z,I,J,K values in the 
selected coordinate system. See "Polar / Cartesian Toggle". 

TRIANGLE or OUTLINE 
For a Plane feature, this field switches between TRIANGLE or OUTLINE. It determines how the 
plane gets displayed in the Graphic Display window. See "Display list". 

Used only on these Features - PLANE 

IN or OUT 
This field switches between IN or OUT. It determines whether or not the feature is an internal 
feature (such as a hole) or an external feature (such as a stud). See "Inner / Outer". 

Used only on these Features - CIRCLE, ELLIPSE, ROUND SLOT, SQUARE SLOT, CYLINDER, 
CONE, SPHERE, POLYGON 
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LEAST_SQR 
This field determines the calculation routine used to create the feature from the measured hits. It 
can toggle between LEAST_SQR, MIN_SEP, MAX_INSC, MIN_CIRCSC, and FIXED_RAD. See 
"Calculation list". 

Used only on these Features - CIRCLE, CYLINDER, SPHERE 

THEO/ 
This stands for "theoretical". 

TX, TY, TZ, TI, TJ, TK represent the theoretical (or nominal) hit location and vector. 
TLI, TLJ, TLK represent the theoretical line vector. 
TEI, TEJ, TEK represent the theoretical edge vector. 
TSI, TSJ, TSK represent the surface theoretical vector. 
TS2I,TS2J,TS2K represent the theoretical vector for the second surface. 
TLENGTH represents the feature's theoretical length. 
TDIAM represents the feature's theoretical diameter. For ellipses, this is the major 
diameter. 
TDIAM2 is an ellipse's minor diameter. TANG1 represents the feature's theoretical 
starting angle. TANG2 represents the feature's theoretical ending angle. 
TAI,TAJ,TAK represents the theoretical angle vector. 
TWIDTH and TLENGTH represent the theoretical width and length of the feature. 
TANGLE represents the feature's angle. 

ACTL/ 
This stands for "actual". 

X, Y, Z, I, J, K represent the actual measured hit location and vector. 
SI, SJ, SK, represent the measured vector for the surface. 
LI, LJ, LK represent the measured line vector. 
EI,EJ,EK represent the measured edge vector. 
LENGTH represents the feature's measured length. 
DIAM represents the feature's measured diameter. ANG1 represents the feature's actual 
starting angle. ANG2 represents the feature's actual ending angle. 
AI,AJ,AK represents the measured angle vector. 
WIDTH and LENGTH represent the measured width and length of the feature. 
ANGLE represents the feature's angle. 

TARG/ 
This stands for "target". 

The fields targX, targY, targZ, targI, targJ, targK allow you to control the measurement 
location and vector approach direction for execution while having the ability to have a 
completely different THEO value. 

The fields targAI, targAJ, targAK let you modify the target's angle IJK vector. 

MEAS/ 
This stands for "measured". 
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The fields X, Y, Z, I, J, K represent the actual measured hit location and vector. 

SI,SJ,SK represent the measured vector for the surface. S2I,S2J,S2K represent the 
measured vector for the second surface. 

NUMSIDES 
This editable value must be an integer of three or higher. It defines how many sides are in the 
polygon. See "Num Sides list". 

Used only on these Features - POLYGON 

RADIUS 
This editable value defines a radius for each corner in the polygon or square slot. When taking 
hits, PC-DMIS moves in along the side by that amount before taking hits. This helps avoid taking 
hits directly in the corner. See "Corner Rad box". 

Used only on these Features - POLYGON, SQUARE SLOT 

NUMSIDES 

Used only on these Features - POLYGON 

RADIUS 

START ANG 
This field defines the feature's starting angle. See "Start and End Angles". 

Used only on these Features - ELLIPSE, CONE, CYLINDER 

START ANG1 
This field defines the feature's starting angle horizontally, around the equator of a sphere. See 
"Start and End Angles". 

Used only on these Features - SPHERE 

START ANG2 
This field defines the feature's starting angle vertically, around the poles of a sphere. See "Start 
and End Angles". 

Used only on these Features - SPHERE 

END ANG 
This field defines the feature's ending angle. See "Start and End Angles". 

Used only on these Features - ELLIPSE, CONE, CYLINDER 

END ANG1 
This field defines the feature's ending angle horizontally, around the equator of a sphere. See 
"Start and End Angles". 

Used only on these Features - SPHERE 
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END ANG2 
This field defines the feature's ending angle vertically, around the poles of a sphere. See "Start 
and End Angles". 

Used only on these Features - SPHERE 

MEAS ANGLE 
This field defines an angle value determining how much of the arc making up the rounded edges 
of the Round Slot to measure. See "Meas Angle box". 

Used only on these Features - ROUND SLOT 

INCREMENT 
This field defines the increment distance away from the start point that the probe moves when 
following its search pattern. See "Increment box". 

Used only on these Features - HIGH POINT 

TOL 
This defines the tolerance value to use during the search process. See "Tolerance box". 

Used only on these Features - HIGH POINT 

CIRCULAR or BOX 
This field switches between CIRCULAR or BOX. It defines the search region. See "Box / Circular 
list". 

Used only on these Features - HIGH POINT 

OUTER RADIUS 
For a CIRCULAR search region, this field defines the search region's outer radius. See 
"Inner/Outer list". 

Used only on these Features - HIGH POINT 

INNER RADIUS 
For a CIRCULAR search region, this field defines the search region's inner radius. See 
"Inner/Outer list". 

Used only on these Features - HIGH POINT 

WIDTH 
For a BOX search region, this field defines the width of the rectangular search region. See "Width 
box". 

Used only on these Features - HIGH POINT 

LENGTH 
For a BOX search region, this field defines the length of the rectangular search region. See 
"Length box". 

Used only on these Features - HIGH POINT 
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BOUNDED or UNBOUNDED 
This field appears for Line features. It determines the type of Line feature. It switches between 
BOUNDED and UNBOUNDED. See "Bounded list". 

Used only on these Features - LINE 

EXTERIOR or INTERIOR 
This field switches between EXTERIOR and INTERIOR; it describes the type of angle. See 
"Interior / Exterior list". 

Used only on these Features - ANGLE POINT, CORNER POINT 

REPORT VEC -  
This command indicates the vector used for reporting deviation.  See "Extended Sheet Metal 
Options area". 

Used only on these Features - LINE, SURFACE POINT, VECTOR POINT 

UPDATE VEC -  
This command indicates the update vector that is used to pierce the CAD surface.  See 
"Extended Sheet Metal Options area". 

Used only on these Features - VECTOR POINT 

ANGLE VEC 
This defines the angle vector for the feature. See "IJK Angle boxes". 

REMEASURE 
This field if set to YES re-measures the feature against the feature's measured values. See 
"Measure Now and Re-Measure Toggle". 

Used only on these Features - CIRCLE, NOTCH SLOT, SQUARE SLOT, ROUND SLOT, 
CYLINDER, POLYGON 

PUNCH -  
This field indicates the direction of the punch through the sheet metal. It is an editable value. See 
"Extended Sheet Metal Options area". 

Used only on these Features - CIRCLE, SQUARE SLOT, ROUND SLOT 

PIN -  
This field indicates the direction of the point through the hole formed by the punch. See 
"Extended Sheet Metal Options area". 

Used only on these Features - CIRCLE, SQUARE SLOT, ROUND SLOT 

REPORT -  
This field indicates the vector used for reporting deviation. See "Extended Sheet Metal Options 
area". 

Used only on these Features - EDGE POINT 
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SURFACE_REPORT -  
This field indicates the vector used for reporting deviation. See "Extended Sheet Metal Options 
area". 

Used only on these Features - EDGE POINT 

MEASURE ORDER 
This toggle field displays the order of measuring the sample hits. The available choices are 
SURFACE, EDGE or BOTH. See "Measure Order list". 

Used only on these Features - EDGE POINT 

SQUARE or RADIAL 
For a Plane feature, this field switches between SQUARE and RADIAL. It defines the hit pattern 
for hits making up the feature. See "Pattern list". 

Used only on these Features - PLANE 

SURFACE/, SURFACE2/, SURFACE3/ 
Any of these command lines switches between either THEO_THICKNESS, ACTL_THICKNESS, 
or THICKNESS_NONE. If the latter then no thickness is used. Otherwise, this displays the 
thickness of the part for the Positive or negative values can be used. See "Use Thickness". 

EDGE/ 
For a Line feature, this command determines the edge thickness of the line. See "Use Thickness" 

Used only on these Features - LINE 

MEASURE MODE 
This command switches between these measuring modes: FINDNOMS, VECTOR, NOMINAL, 
MASTER, and SET NOM AX. See "Nominals Mode list". 

RMEAS/ 
This command has three fields separated by commas. If you have a single RMEAS feature 
(relative feature), it occupies all three fields. If you have an RMEAS feature, one for each axis, 
they occupy the three fields left to right: X axis RMEAS feature, Y axis RMEAS feature, and Z 
axis RMEAS feature. See "Setting Up Relative Measure (RMEAS)". 

The relative feature or features in this command must already exist in the measurement routine. 

DIRECTION 
This command defines the direction in which hits are taken. It switches between CCW 
(counterclockwise) and CW (clockwise). See "Direction List". 

Used only on these Features - CIRCLE, CYLINDER 

CIRCULAR MOVES/ 
This command has a single YES/NO toggle field. If set to yes, then PC-DMIS moves the probe in 
a circular motion. See "Circular Moves Toggle". 

Used only on these Features - CIRCLE, ELLIPSE, ROUND SLOT, SQUARE SLOT, NOTCH 
SLOT, CYLINDER, CONE, SPHERE, POLYGON 
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AUTO WRIST/ 
This command has a single YES/NO toggle field. If set to YES, then during feature creation PC-
DMIS automatically chooses the best probe angle to use for measuring the feature and will insert 
the appropriate TIP/ command before the feature. See "Auto Wrist Toggle". 

CLEARPLANE/ 
This command has a single YES/NO toggle field. If set to YES, then during feature creation PC-
DMIS automatically inserts a MOVE/CLEARPLANE command (relative to the current coordinate 
system and part origin) before the feature. See "Clearance Plane Toggle". 

GRAPHICAL ANALYSIS/ 
This command has a YES/NO toggle field. If set to YES, then PC-DMIS will display a graphical 
analysis of the feature in the Graphic Display window. Three other fields become enabled. These 
three fields, from left to right, allow you to determine the Graphical Analysis Point Size, the Plus 
Tolerance, and the Minus Tolerance. See "Analysis area". 

SCREEN CAPTURE/ 
This command by default contains a single CAD/LIVE toggle field. If set to CAD, then PC-DMIS 
will take and insert screen captures of the current feature's graphical analysis into the report 
window. Three additional fields become available when the first field is set to CAD. 

From left to right these do the following: 

Field 2 - Determines what features get output. Those that are out of tolerance (OUTTOL) 
or all features (ALL). 
Field 3 - Determines the size of the screen shot: 25%, 50%, 75%, or 100% of the current 
screen view, or TO FIT to fit the current window. 
Field 4 - Determines the quality of the screen shot: LOW, MEDIUM, or GOOD. See 
"Analysis area". 

FEATURE LOCATOR/ 
Initially, this command looks like this: FEATURE LOCATOR/NO,NO,"<text instructions>" 

The left most YES/NO toggle field indicates whether or not the Feature Locator tab will display a 
bitmap image. If you set this to YES, an additional field bounded by quotation marks becomes 
enabled, allowing you to type the full pathway to the bitmap image to display: 

FEATURE LOCATOR/YES,"<pathway to bitmap file>",NO,"<text 
instructions>" 

The next YES/NO toggle field indicates whether or not the Feature Locator tab will play an audio 
file (.wav). If you set this to YES, an additional field bounded by quotation marks becomes 
enabled, allowing you to type the full pathway to the audio file to play: 

FEATURE LOCATOR/YES,"<pathway to bitmap file>",YES,"pathway to 
audio file","<text instructions>" 

The final field, "<text instructions>", lets you display textual instructions in the Feature Locator 
tab. See "Feature Locator Tab" topic in the PC-DMIS Vision documentation. 

SHOW_CONTACT_PARAMETERS 
This YES/NO toggle field determines whether or not PC-DMIS displays additional contact 
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parameters used with the auto feature in the Edit window. Setting this to YES will display the 
following fields if applicable to the auto feature: NUMHITS, NUMROWS, PITCH, DEPTH, 
STARTING DEPTH, ENDING DEPTH, SAMPLE HITS, SPACER, INDENT, AVOIDANCE MOVE, 
FIND HOLE, ON ERROR, READ POS. 

SAMPLE METHOD 
This toggle field determines whether surface sampling is done by using the hits from an existing 
feature or by sample hits. 

• If SAMPLE METHOD = SAMPLE_HITS then the SAMPLE HITS and SPACER fields 
appear in the command block. 

• If SAMPLE METHOD = SAMPLE_FEATURE then the SAMPLE FEATURE field appears 
in the command block, and the SAMPLE HITS and SPACER fields are hidden. 

See "Working with Contact Sample Hits Properties". 

Used only on these Features - CIRCLE, CONE, CYLINDER, ELLIPSE, POLYGON, NOTCH, 
ROUND SLOT, SQUARE SLOT, SURFACE POINT, LINE 

SAMPLE FEATURE 
If the SAMPLE METHOD = SAMPLE_FEATURE, this field appears. It determines the feature to 
use for surface sampling. 

See "Working with Contact Sample Hits Properties". 

Used only on these Features - CIRCLE, CONE, CYLINDER, ELLIPSE, POLYGON, NOTCH, 
ROUND SLOT, SQUARE SLOT, SURFACE POINT, LINE 

SAMPLE HITS 
For features that support sample hits, this value defines the number of sample hits to take during 
feature measurement. Acceptable values depend on the type of feature. See "Working with 
Contact Sample Hits Properties" 

Used only on these Features - SURFACE POINT, EDGE POINT, ANGLE POINT, CIRCLE, 
ELLIPSE, ROUND SLOT, SQUARE SLOT, NOTCH SLOT, CYLINDER, CONE, POLYGON, 
LINE 

SPACER 
This field defines the distance from the nominal point location (or locations) that PC-DMIS will use 
to measure a sample plane if sample hits are specified. See "Working with Contact Sample Hits 
Properties" 

Used only on these Features - SURFACE POINT, EDGE POINT, ANGLE POINT, CORNER 
POINT, PLANE, CIRCLE, ELLIPSE, ROUND SLOT, SQUARE SLOT, NOTCH SLOT, 
CYLINDER, CONE, POLYGON, LINE 
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INDENT1, INDENT2, INDENT3 
For all but LINE this defines offset distance from the feature's point or center location to the first 
sample hit. 

For the LINE feature, INDENT2 defines the offset distance from the line's end points to the 
sample hits for points two and three when three sample hits are used. INDENT1 defines the 
offset distance for point 1 when one or three sample hits are used. 

See "Working with Contact Sample Hits Properties". 

Used only on these Features - EDGE POINT, ANGLE POINT, CORNER POINT, NOTCH SLOT, 
LINE 

NUMHITS 
This field determines the number of hits to take when measuring the feature. See "Working with 
Contact Path Properties". 

Used only on these Features - LINE, PLANE, CIRCLE, ELLIPSE, ROUND SLOT, CYLINDER, 
CONE, SPHERE, POLYGON 

NUMROWS 
This field determines how many rows of hits to use when measuring the feature. See "Working 
with Contact Path Properties". 

Used only on these Features - PLANE 

NUMLEVELS 
This field determines how many levels of hits to use when measuring features with multiple 
levels. See "Working with Contact Path Properties". 

Used only on these Features - CONE, CYLINDER 

DEPTH 
This field determines the offset distance either below a surface or up from the bottom of a feature 
where PC-DMIS will measure the feature. See "Working with Contact Path Properties". 

Used only on these Features - EDGE POINT, LINE, CIRCLE, ELLIPSE, ROUND SLOT, 
SQUARE SLOT, NOTCH SLOT, POLYGON 

STARTING DEPTH 
This field defines the starting depth of the first level of hits for features with multiple levels. This 
depth is offset from the top of the feature. See "Working with Contact Path Properties". 

Used only on these Features - CONE, CYLINDER 

ENDING DEPTH 
This field defines the ending depth of the last level of hits for features with multiple levels. This 
depth is offset from the top of the feature. See "Working with Contact Path Properties". 

Used only on these Features - CONE, CYLINDER 
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PITCH 
This field determines the distance between threads along the axis of the feature. See "Working 
with Contact Path Properties". 

Used only on these Features - CIRCLE, CYLINDER 

AVOIDANCE MOVE/ 
This command indicates when to apply an avoidance move and the amount to move. It contains 
two fields. The left field toggles between NO (no avoidance move), BOTH (move both before and 
after the feature is measured), BEFORE (move only before the feature is measured) and AFTER 
(move only after the feature is measured) and the right field (DISTANCE = n) lets you define a 
number value that determines the distance of the avoidance move. See "Working with Contact 
Auto Move Properties". 

USE BOUNDARY OFFSET 
This YES/NO toggle field appears if VOID DETECTION=YES and if the current Auto Feature is a 
plane. It determines whether or not a user-defined boundary offset distance is used for void 
detection. If this is YES then the OFFSET field appears defining the minimum distance. If it is set 
to NO then the OFFSET field is hidden and the software uses a default distance of the radius of 
the current tip. See "Working with Contact Auto Move Properties". 

Used only on these Features - CIRCLE, CYLINDER, ROUND SLOT, SQUARE SLOT, NOTCH 
SLOT, POLYGON 

FIND HOLE 
This toggle field determines the method PC-DMIS uses to find hole features. Available options 
include: DISABLED, CENTER, SINGLE HIT, or NOCENTER. See "Working with Contact Find 
Hole Properties". 

Used only on these Features - CIRCLE, CYLINDER, POLYGON 

ONERROR 
This YES/NO field determines whether or not PC-DMIS uses improved error checking when it 
detects an unexpected or missed hit. 

If set to YES and a machine error (such as an unexpected hit) occurs, then PC-DMIS will display 
the Read Position dialog box. You can then use your jog box to move the machine to the 
feature's location and attempt to re-measure it. 

If set to NO, the usual "Movement Interrupted" message appears instead. 

See "Working with Contact Find Hole Properties". 

Used only on these Features - ANGLE POINT, CIRCLE, EDGE POINT, CORNER POINT, 
ELLIPSE, ROUND SLOT, SQUARE SLOT, NOTCH SLOT, CYLINDER, CONE, POLYGON 

READ POS 
This YES/NO field determines whether or not PC-DMIS pauses execution above the surface 
feature displaying a message, asking if you want to use the current data. See "Working with 
Contact Find Hole Properties". 

Used only on these Features - CIRCLE, ELLIPSE, ROUND SLOT, SQUARE SLOT, NOTCH 
SLOT, CYLINDER, CONE, POLYGON 
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SHOWHITS 
This YES/NO toggle field determines whether or not PC-DMIS displays all the hits making up the 
feature. If set to YES, then PC-DMIS will display a HIT/BASIC command line for each hit. 

If you want to see the hits in the Graphic Display window, see "Show Hit Targets Toggle". 

HIT/BASIC 
This command line displays the theoretical XYZ, the theoretical IJK, and the measured XYZ 
values for the hit. 

Setting Up Relative Measure (RMEAS) 
 

The Insert | Parameter Change | Auto Relative Measure menu option sets the relative 
measurement mode for auto features. When you select this menu option, PC-DMIS inserts an 
RMEAS command into the Edit window and by default sets it to use the DEFAULT (I,J,K, T) 
mode. You can then change it to the LEGACY (I,J,K, X,Y,Z) mode if desired: 

• Default (I,J,K, T) RMEAS Mode (previously called Absolute Mode) - uses the RMEAS 
feature’s measured position and vector, applying any positional offsets along that vector. 

• Legacy (I,J,K, X,Y,Z) RMEAS Mode (previously called Normal Mode) - uses the deviation 
of the RMEAS feature’s position and orientation. 

Note: Before using either RMEAS mode, ensure that the RMEAS_modeDefaultForPlane 
registry entry is correctly set. For details, see the topic "RMEAS_modeDefaultForPlane" in the 
"USER_AutoFeatures" section of the Settings Editor documentation. 

Also, if you are using a dual arm machine, remember to also check the same setting in the 
USER_AutoFeatures_CMM2 section. 

For information on using the Settings Editor, see the "Modifying Registry Entries" appendix. 

You should insert the RMEAS command into the measurement routine before using Relative To 
in the Auto Feature dialog box. If no RMEAS command appears in the measurement routine, the 
RMEAS computation is done using the default RMEAS algorithm. 

For more information, see "Relative To" listed in the Advanced Measurement Options area. 

 

Default (I,J,K, T) RMEAS Mode 
When an Auto Feature has a relative planar measure feature associated with it (see "Relative 
To"), PC-DMIS measures the Auto Feature in a location that is adjusted according to the 
following rules: 

• The measuring orientation of the Auto Feature is corrected by the rotation offset that 
exists between the orientation of the nominal and the actual RMEAS feature. 
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• The measuring location of the Auto Feature is corrected by the positional offset that 
exists between the location of the nominal and the actual RMEAS feature. 

The Edit window command for this option reads: 

RMEAS/DEFAULT (I,J,K, T) 

 

Math Process of the Default (I,J,K, T) RMEAS Mode 

This mode controls I, J, K, T, and therefore works well with RMEAS features such as planes. 

Using the numerical values taken from the example features in the table below, follow these steps 
to understand how RMEAS/DEFAULT (I,J,K, T) functions when the RMEAS feature is plane 
reducible. 

Terminology Note: A reducible feature is a feature that also contains information to be used as 
another feature. For example, a circle feature is point reducible because a point feature can be 
automatically extracted from the circle's centroid is also line reducible because a line can be 
drawn along the vector and through the centroid. It is plane reducible because a plane can be 
drawn intersecting all of the circle's hits. 

1. Create a coordinate system (roto-translation matrix) given the nominal RMEAS feature 
XYZ IJK and the intersection vector between the nominal and the actual RMEAS feature. 

2. Move the nominal Auto Feature XYZ and IJK into the RMEAS coordinate system. 
3. Zero-out the T value and rotate the nominal Auto Feature XYZ on the plane of the actual 

RMEAS feature. 
4. Offset the transformed Auto Feature XYZ back to the original T offset plus the distance 

between the actual and the nominal RMEAS feature. 
5. Move the transformed Auto Feature XYZ and IJK back into the PART coordinate system. 
6. Use the new nominal XYZ and IJK to measure the Auto Feature. 

Example Feature XYZ IJK 

Nominal RMEAS Feature: 0, 0, 2 0, 0, 1 

Actual RMEAS Feature: -1, 0, 1 -0.7071, 0, 0.7071 

Nominal Auto Feature: 2, 1, 0 0.7071, 0, 0.7071 

New Nominal Auto Feature: 1.4142, 1, 0.4142 0, 0, 1 
  

Example with Translation only XYZ IJK 

Nominal RMEAS Feature: 124, 50, 0 0, 0, 1 

Actual RMEAS Feature: 123, 50, -1 0, 0, 1 

Nominal Auto Feature: 93.5, 19.5, 0 0, 0, 1 

New Nominal Auto Feature: 93.5, 19.5, -1 0, 0, 1 
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Legacy (I,J,K, X,Y,Z) RMEAS Mode 
The Legacy (I,J,K, X,Y,Z) RMEAS mode takes into account the position and the orientation of the 
reference feature. 

To understand this, examine an Auto Circle with three sample hits. PC-DMIS first takes three hits 
on the surface around the circle and then measures the circle based on the plane's location and 
the surface normal vector's orientation. Therefore, if the plane is at a 45 degree angle, PC-DMIS 
also measures the Auto Circle at a 45 degree angle. 

Similarly, if the relative measure feature is rotated from its original orientation, then the associated 
feature will also be measured with the same rotational offset. 

Note: Before using Legacy RMEAS mode, ensure that the RMEAS_modeDefaultForPlane 
registry entry is correctly set. For details, see the topic "RMEAS_modeDefaultForPlane" in the 
"AutoFeatures" section of the Settings Editor documentation. 

For information on using the Settings Editor, see the "Modifying Registry Entries" appendix. 

This makes Legacy mode slightly smarter than Default mode, because when it looks at the 
reference feature it only offsets the main feature by valid axes for the reference feature type. For 
example, it makes more sense to shift in a plane's normal vector instead of in all directions which 
Legacy mode now does. 

The Edit window command line for this option reads: 

RMEAS/LEGACY (I,J,K, X,Y,Z) 

 

Math Process of the Legacy (I,J,K, X,Y,Z) RMEAS mode 

This mode controls I, J, K, X,Y, Z (T) and therefore works well with 3d RMEAS features like 
circles with sample hits. 

Using the numerical values taken from the example features in the table below, follow these steps 
to understand how RMEAS/LEGACY (I,J,K, X,Y,Z) functions. 

1. Create a coordinate system (roto-translation matrix) given the nominal RMEAS feature 
XYZ IJK. 

2. Move the nominal Auto Feature XYZ and IJK into the RMEAS coordinate system. 
3. Create a new coordinate system given the actual RMEAS feature XYZ IJK. 
4. Now move the roto-translated Auto Feature XYZ and IJK back into the PART coordinate 

system using the new RMEAS coordinate system. 
5. Use the new nominal XYZ and IJK to measure the Auto Feature. 

Example Feature XYZ IJK 

Nominal RMEAS Feature: 0, 0, 2 0, 0, 1 
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Actual RMEAS Feature: -1, 0, 1 -0.7071, 0, 0.7071 

Nominal Auto Feature: 2, 1, 0 0.7071, 0, 0.7071 

New Nominal Auto Feature: 1.8284, 1, 1 0, 0, 1 
  

Example with Translation Only XYZ IJK 

Nominal RMEAS Feature: 124, 50, 0 0, 0, 1 

Actual RMEAS Feature: 123, 50, -1 0, 0, 1 

Nominal Auto Feature: 93.5, 19.5, 0 0, 0, 1 

New Nominal Auto Feature: 92.5, 19.5, -1 0, 0, 1 
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