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Creating Measured
Features

Creating Measured Features:
Introduction

Whenever you take hits on a part, PC-DMIS interprets those hits into different features
depending on the number of the hits, their vectors, and so forth. PC-DMIS creates
measured features from these hits. PC-DMIS supports the following measured features:

e Measured Point

e Measured Line

e Measured Plane

e Measured Circle

e Measured Sphere

e Measured Torus

e« Measured Cone

e Measured Cylinder

e Measured Round Slot
e Measured Square Slot

These features are described in detail in the "Understanding the Command Format"
topic.

The following major topics are covered in this chapter.

e Understanding the Command Format

e Inserting a Measured Feature

o Editing a Measured Feature

e Overriding a Guessed Measured Feature
o Creating Measured Feature Sets
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You can also use insert measured features into your measurement routine by
using the Quick Start toolbar. For information, see the "Quick Start: Measure Toolbar"
topic in the "Using Toolbars" chapter.

Understanding the Command Format

All measured features are displayed in the following format in the Command mode of
the Edit window. There will be slight variations that are explained more thoroughly in the
following sections. The actual Edit report will be displayed using all CAPS.

For example;

feature name=FEAT/FEATURE TYPE,TOGl,TOG4

THEO/TX,TY,TZ,TI,TJ, TK, TD, TMD, TL

ACTL/X,Y,2,I,J,K,D,MD,L

MEAS/TOG2, TOG3,
HIT/TOGS,TX,TY,YZ,TI,TJ,TK,X,Y,Z,USE THEO=TOG6

ENDMEAS/

feature_name - This displays the name of the feature. This is a user editable field.

FEATURE_TYPE - This denotes the type of feature and is the same as TOG2 but
is non-editable and cannot be toggled.

...... - This indicates that what follows is unique to each feature.

TOG1 - This field is present in all features and can be toggled between RECT /
POLR. If this feature is RECT, all points are represented in Cartesian system (X, v,
z). If the field is POLR, all the points are displayed in polar system (x_radius,
y_angle, z_height). Vectors do not change.

TOG2 - This field is present in all measured features and can be switched
between:

CIRCLE / CONE / CURVE / CYLINDER / LINE / PLANE / POINT / SET /
SLOT / SPHERE / TORUS

POINT is the default feature type when the measured command line is
opened for the first time in a measurement routine. The default feature type
then becomes the last measured feature type.
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TOG3 - This field represents the number of hits that will be taken according to the
type of feature displayed in TOG2. The HIT line is varied, based on the number of
hits set up by the user. For example; 1 hit = 1 HIT/BASIC line, 3 hits = 3
HIT/BASIC lines. The required minimum number will be indicated as the default.

TOG4 - This field also takes unique values according to the type of feature
represented in TOG2. Linear features will allow you to toggle between
BOUND/UNBOUND. Circular features will allow you to switch between IN/OUT.
Angular features will allow you to switch between LENGTH/ANGLE.
TOGS - This field represents the type of hit that is to be taken:

BASIC
TOG6 - This field allows you to determine whether or not to use the theoretical
vector as the approach vector for the hit. This defaults to YES. If set to NO, PC-
DMIS calculates the approach vector by subtracting the theoretical hit point
(X,Y,Z) from the current probe position.

TX,TY,TZ,TI,TJ, TK - These numbers (TX,TY,TZ) represent the theoretical target
vector and the theoretical approach vector (T1,TJ,TK) and are editable by the user.

TD - For circular features this number is the theoretical diameter.
TMD - For a torus feature this number is the theoretical minor diameter.

X,Y,Z,1,J,K - These numbers are non-editable and represent the measured point
and measured approach vector.

D - For circular features this number is the measured diameter.
MD - For a torus feature this number is the minor diameter.
TL - This is the theoretical length of features that have a length.

L - This is the measured length of features that have a length.

Basic Measurement Format for a Point

A single hit is required for a point.

Feature name=FEAT/POINT, TOG1
THEO/TX, TY,TZ,TI, TJ, TK
ACTL/X,Y,%,I,J,K

MEAS/POINT, TOG3
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HIT/..
ENDMEAS/

TOG1 - This field can be toggled between RECT / POLR.
TOG3 - This list the number of hits that PC-DMIS should take to measure this
feature. Since a point can only have one point, you cannot edit this value for this

feature.

... - A single hit is entered at the ellipsis.

Basic Measurement Format for a Line

The minimum number of hits for a line is two.

Feature_name=FEAT/LINE , TOG1, TOG4
THEO/TX,TY,TZ,TI,TJ, TK
ACTL/X,Y,%2,1I,J,K
MEAS/LINE, TOG3, TOG7

ENDMEAS/
TOG1 - This field can be toggled between RECT / POLR.
TOGS3 - This value is user-editable and is determined by the feature being
measured. The HIT line is varied, based on the number of hits set up by the user.
For example, 2 hits = 2 HIT/BASIC lines, 3 hits = 3 HIT/BASIC lines.
TOG4 - This field can be toggled between BND / UNBND. If set to BND, the
THEO and ACTL fields, no longer display the vector information, but instead show
the XYZ values for the second point along with the first.. See "Line Definition
Format" later in this chapter.
TOGT7 - This field switches between the various reference types. These include
FEATURE, 3D, WORKPLANE, XPLUS, YPLUS, ZPLUS, XMINUS, YMINUS,
ZMINUS.
... - As many hits as are necessary are entered at the ellipsis.

Measured Lines and Workplanes

When creating a measured line, PC-DMIS expects the hits for the line to be taken at a
vector perpendicular to the current workplane.
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For example, if your current workplane is ZPLUS (with a vector 0,0,1), and you have a
block-like part, the hits for the measured line must be on a vertical face of that part,
such as the front or side.

If you then wanted to measure a line feature on the top surface of the part, you would

need to switch the workplane to XPLUS, XMINUS, YPLUS, or YMINUS, depending on
the direction of the line.

Basic Measurement Format for a Plane

The minimum number of hits for a plane is three.

Feature name=FEAT/PLANE, TOGI
THEO/TX, TY, TZ,TI,TJ, TK
ACTL/X,Y,%,I,J,K
MEAS/PLANE, TOG3

ENDMEAS/
TOG1 - This field can be toggled between RECT / POLR.
TOGS3 - This value is user editable and is determined by the feature being
measured. The HIT line is varied, based on the number of hits set up by the user.

For example, 3 hits = 3 HIT/BASIC lines, 8 hits = 8 HIT/BASIC lines.

... - As many hits as are necessary are entered at the ellipsis.

Basic Measurement Format for a Circle

The minimum number of hits for a circle is three.

Feature name=FEAT/CIRCLE, TOG1,TOG4,TOG6
THEO/TX,TY,TZ,TI,TJ, TK, TD
ACTL/X,Y,Z72,1,J,K,D
MEAS/CIRCLE, TOG3, TOG7

ENDMEAS/

TOG1 - This field can be toggled between RECT / POLR.
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TOG3 - This value is user editable and is determined by the feature being
measured. The HIT line is varied, based on the number of hits set up by the user.
For example, 3 hits = 3 HIT/BASIC lines, 5 hits = 5 HIT/BASIC lines.

TOG4 - This field can be toggled between IN / OUT.

TOG6 - This field switches between the various Best Fit types available. These
include: LEAST_SQR, MIN_SEP, MAX_INSC, MIN_CIRCSC, FIXED_RAD

TOG?7 - This field switches between the various reference types. These include
FEATURE, 3D, WORKPLANE, XPLUS, YPLUS, ZPLUS, XMINUS, YMINUS,
ZMINUS.

... - As many hits as are necessary are entered at the ellipsis.

Basic Measurement Format for a Sphere

The minimum number of hits for a sphere is four.

Feature name=FEAT/SPHERE, TOG1, TOG4
THEO/TX,TY,TZ,TI,TJ,TK,TD
ACTL/X,Y,Z2,1,J,K,D
MEAS/SPHERE, TOG3

ENDMEAS /
TOG1 - This field can be toggled between RECT / POLR.
TOGS3 - This value is user editable and is determined by the feature being
measured. The HIT line is varied, based on the number of hits set up by the user.
For example, 4 hits = 4 HIT/BASIC lines, 7 hits = 7 HIT/BASIC lines.

TOG4 - This field can be toggled between IN / OUT.

... - As many hits as are necessary are entered at the ellipsis.

Basic Measurement Format for a Torus

The minimum number of hits for a torus is seven.

Feature name=FEAT/TORUS, TOG1, TOG4
THEO/TX, TY,TZ,TI,TJ, TK, TD, TMD
ACTL/X,Y,%,I,J,K,D,MD
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MEAS/TORUS, TOG3

ENDMEAS/
TOG1 - This field can be toggled between RECT / POLR.
TOG3 - This value is user editable and is determined by the feature being
measured. The HIT line is varied, based on the number of hits set up by the user.
For example, 7 hits = 7 HIT/BASIC lines, 9 hits = 9 HIT/BASIC lines.
TOG4 - This field can be toggled between IN / OUT.

... - As many hits as are necessary are entered at the ellipsis.

Basic Measurement Format for a Cone

The minimum number of hits for a cone is Six.

Feature name=FEAT/CONE, TOGI,TOG4,TOG5

THEO/TX, TY,TZ,TI,TJ, TK,TL,TD1, TD2

ACTL/X,Y,2,1,J,K,L,D1,D2

MEAS/CONE, TOG3

ENDMEAS/
TOGL1 - This field can be toggled between RECT / POLR.
TOGS3 - This value is user editable and is determined by the feature being
measured. The HIT line is varied, based on the number of hits set up by the user.
For example, 6 hits = 6 HIT/BASIC lines, 11 hits = 11 HIT/BASIC lines.
TOG4 - This field can be toggled between IN / OUT.
TOGS - This field can be toggled between LENGTH / ANGLE.
... - As many hits as are necessary are entered at the ellipsis.

TD1,TD2 - These are the cone's two theoretical diameters.

D1,D2 - These are the actual measured values for the cone's two diameters
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Basic Measurement Format for a Cylinder

The minimum number of hits for a cylinder is six.

Feature name=FEAT/CYLINDER, TOG1,TOG4,TOG6

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

ACTL/X,Y,%2,1,J,K,D,L

MEAS/CYLINDER, TOG3

ENDMEAS /
TOG1 - This field can be toggled between RECT / POLR.
TOGS3 - This value is user editable and is determined by the feature being
measured. The HIT line is varied, based on the number of hits set up by the user.
For example, 6 hits = 6 HIT/BASIC lines, 11 hits = 11 HIT/BASIC lines.
TOG4 - This field can be toggled between IN / OUT.

TOGS6 - This field switches between the various Best Fit types available. These
include: LEAST_SQR, MIN_SEP, MAX_INSC, MIN_CIRCSC, FIXED_RAD

... - As many hits as are necessary are entered at the ellipsis.

If you create a measured cylinder with more than two rows, and later change
the Number of Hits in the Measured Cylinder dialog box (Insert | Feature | Measured
Feature), PC-DMIS will keep the number of rows the same.

Basic Measurement Format for a Round Slot

The minimum number of hits for a round slot is six.

Feature_name=FEAT/SLOT,TOGl,TOGZ
THEO/TX,TY,TZ%,TI,TJ,TK,SI,SJ,SK, TW,TL
ACTL/X,Y,2,I,J,K,MI,MJ, MK, W,L
MEAS/SLOT, TOG3, TOG4

ENDMEAS/
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TOGL1 - This field can be toggled between RECT / POLR.

TOG?2 - This field can be toggled between IN / OUT.

TX,TY,TZ - Theoretical XYZ

TI,TJ,TK - Theoretical 1IJK vector

S1,S3,SK - Theoretical IJK slot vector

TW - Theoretical width

TL - Theoretical length

X,Y,Z - Actual measured XYZ

1,J,K - Actual measured 1JK

MI, MJ,MK - Measured 1JK slot vector

W - Actual measured width

L - Actual measured length

TOG3 - This value is user editable and is determined by the feature being
measured. The HIT line is varied, based on the number of hits set up by the user.
For example, 6 hits = 6 HIT/BASIC lines, 8 hits = 8 HIT/BASIC lines.

TOG4 - This value lets you choose the reference type for the slot.

... - As many hits as are necessary are entered at the ellipsis.

Basic Measurement Format for a Square Slot

The minimum number of hits for a square slot is five.

Feature name=FEAT/SLOT, TOG1,TOG2
THEO/TX, TY,TZ,TI,TJ, TK,SI,SJ, SK, TW, TL
ACTL/X,Y,%,I,J,K,MI,MJ, MK, W, L
MEAS/SLOT, TOG3, TOG4

ENDMEAS/

TOG1 - This field can be toggled between RECT / POLR.
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TOG?2 - This field can be toggled between IN / OUT.

TX,TY,TZ - Theoretical XYZ

TI,TJ,TK - Theoretical IJK vector

S1,SJ3,SK - Theoretical IJK slot vector

TW - Theoretical width

TL - Theoretical length

X,Y,Z - Actual measured XYZ

1,J,K - Actual measured 1JK

MI, MJ,MK - Measured 1JK slot vector

W - Actual measured width

L - Actual measured length

TOGS3 - This value is user editable and is determined by the feature being
measured. The HIT line is varied, based on the number of hits set up by the user.
For example, 5 hits = 5 HIT/BASIC lines.

TOG4 - This value lets you choose the reference type for the slot.

... - As many hits as are necessary are entered at the ellipsis.

Inserting a Measured Feature

PC-DMIS allows you to insert measured features into your measurement routine by
interpreting your probe hits and guessing the correct feature type. If PC-DMIS guesses
incorrectly, you can force PC-DMIS to choose the correct feature type as long as you
have taken the minimum number of hits for the desired feature.

As hits are taken and once the feature is created, PC-DMIS draws the measured

feature on the screen. For 3D measured features (Torus, Cylinder, Sphere, Cone) and
for the 2D Plane feature, PC-DMIS will draw the feature with a shaded surface.
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Some sample measured features drawn with shaded surfaces

Hiding Shaded Plane Features

You can hide shaded planes by setting the None option in the Display area of the
Measured Plane dialog box (Insert | Feature | Measured Feature). You can also

globally hide all drawn shaded planes for future plane features by marking the Do Not
Display Plane check box in the Setup Options dialog box.

Changing Feature Color
If desired, you can modify the feature color used during feature creation by using the ID
Setup tab in the Setup Options dialog box (Edit | Preferences | Setup). See the

Color check box that appears after choosing Features under the Labels for item.

For information on creating the different feature types, consult the documentation set for
your PC-DMIS configuration:

« PC-DMIS CMM
¢ PC-DMIS Portable

The procedures given in the following topic assume that you are working in Offline
mode.

11
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To Force the Insertion of a Certain Measured Feature
Type

If PC-DMIS guesses the wrong measured feature type, you can cause it to insert the

desired type by selecting the correct measured feature from the Measured Features

toolbar or submenu prior to pressing the END key. Once you press the END key, PC-
DMIS will insert the selected feature type into the Edit window.

Guessing a Measured Feature Type

*

If the Measured Features toolbar is set to Measured Guess ( ) , then PC-DMIS is
in guess mode. The following table shows the minimum number of hits PC-DMIS needs
to guess a particular Measured Feature and that feature's dimension type.

Minimum # of Hits | Feature |Dimension
1 Point 1D
2 Line 2D
3 Plane 2D
3 Circle 2D
6 Cylinder 3D
6 Cone 3D
4 Sphere 3D
7 Torus 3D
6 Round Slot | 2D
5 Square Slot | 2D

Measured Point - Rules:

e Probe compensation is in the nearest axis (X, Y, or Z). This is determined based
on the direction of machine motion at the time the hit is taken. Always approach
normal to the surface.

e Only measure points on surfaces perpendicular to the X, Y, or Z axis to ensure
accurate probe compensation. Use Vector or Surface points for other surfaces
(Auto Feature).

e Measured Points are 1D, therefore dimensional information is only valid in one
axis (X, Y, or 2).

12
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Measured Line - Rules:

Measured Lines are 2D, therefore they are dependent on the active workplane
for calculation purposes. You must activate the appropriate workplane before
measuring a line.

You control the direction of the measured line. The direction will go from the first
hit towards the second hit.

The dimensional information in the X, Y, or Z axis is from the centroid of the line.

Measured Circle - Rules:

Measured Circles are 2D, therefore they are dependent on the active workplane
for calculation purposes. You must activate the appropriate workplane before
measuring a circle.

A minimum arc of 90 degrees is required to accurately calculate a measured
circle.

The dimensional information in the X, Y, or Z axis is from the centroid of the
circle, and the diameter is the average diameter by default (least squares).

Measured Plane - Rules:

Measured Planes are 3D, therefore they are not dependent on the active

workplane for calculation purposes.
The 1JK vector for the plane is perpendicular to the plane, and its direction points

away from the material of the part.
The dimensional information in the X, Y, or Z axis is from the centroid of the

plane.

Measured Cylinder - Rules:

13

Measured Cylinders are 3D, therefore they are not dependent on the active
workplane for calculation purposes.

You control the direction of the 1JK vector for the cylinder. It goes from the first
circular cross-section towards the second circular cross-section. When possible,
take three circular cross-sections to increase the hit data used to calculate the
cylinder.

The dimensional information in the X, Y, or Z axis is from the centroid of the
cylinder, and the diameter is the average by default (least squares).
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Measured Cone - Rules:

e Measured Cones are 3D therefore they are not dependent on the active

workplane for calculation purposes.
e You do not control the direction of the IJK vector for the cone. The IJK vector

always points away from the vertex of the cone. When possible, take three
circular cross-sections to increase the hit data used to calculate the cone.
¢ The dimensional information in X,Y, or Z axis is from the centroid of the cone.

Measured Sphere - Rules:

o Measured Spheres are 3D, therefore they are not dependent on the active
workplane for calculation purposes.

e In some cases it is not possible to take a hit on top of the sphere. In these cases
take three circular cross-sections and the 1JK vector direction will go from the first

toward the last cross-section.
« The dimensional information in the X, Y, or Z axis is from the centroid of the

sphere and the diameter is the average.

Measured Torus - Rules:

e Measured Tori are 3D, therefore they are not dependent on the active workplane

for calculation purposes.
e The first three hits must be taken in a plane around the torus that is

perpendicular to the center circle.
« The dimensional information in the X, Y, or Z axis is from the centroid of the

torus.

Measured Round Slot - Rules:

e Six hits required.
e Option 1: Two points on each straight side and one point on each curve.

e Option 2: Three points on each curve.

Measured Square Slot - Rules:

e Five hits required.
e Two points on one of the long sides and one hit on each of the three remaining

sides.
e The hits must be taken in a strictly clockwise or counterclockwise direction.

14
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Using Guess Mode

1.
2.
3.

Access the Edit window, and place it in either Command or Summary mode.
Place PC-DMIS into Program mode, and set the appropriate probe depth.
Access the Measured Features toolbar, and then click the Guess Mode icon

x

Click on the model of the part at the location where you want to insert the feature.

e If you're using an imported wireframe CAD model, PC-DMIS automatically
uses the nearest wire as the basis for the feature you selected.

e If you're using an imported solid CAD model, PC-DMIS counts each mouse
click as an individual hit.

Press the End key. PC-DMIS interprets your hits and places the guessed feature
into the Edit window.

For information about the Guess Mode icon and the Measured Features toolbar, see
"Measured Features Toolbar" in the "Using Toolbars" chapter.

Editing a Measured Feature

PC-DMIS will allow you to select the desired measured feature in the Edit window and
make any corrections directly to the Edit window. The Measured Feature dialog box
was created to offer a user friendly alternative to editing the Edit window.

To open a Measured Feature dialog box, follow these steps:

1. Place the cursor within the first four lines of the desired measured feature.
2. Press the F9 key.

15



Measured Circle

Feature name: Number of hits:
CIR2 3
Reference type: Workplane:
VWORKPLANE v| |zpLus
Best Fit math type: Coordnate system
LEAST_SQR v | 9 Rect Polar
| Regenerate hit targets Circular feature type
| Copy to actuals In @ Out
Feature theoreticals
XNOM: 0 INOM: 0
YNOM: 0 JNOM: 0
ZNOM: 0 KNOM: 1
Diameter: 1 Startangle: 0
Endangle: 0

[ Hit Targets...

J(_ox ][ comce

A Sample Measured Circle dialog box

Creating Measured Features

Generally a Measured Feature dialog box opens based on the feature type.
However, if you place the cursor on a listed hit (such as HIT/BASIC) within the

measured feature and you press the F9 key, PC-DMIS instead displays the Measured
Hits dialog box for the selected hit.

Measured Feature Dialog Box Description

Measured features can be created or edited using the Measured Feature dialog box.

Select Insert | Feature | Measured Feature and then selecting an item from that menu

to create your feature. Once created, place the cursor within the first four lines of the
measured feature and press the F9 key on your keyboard to display the Measured

Feature dialog box.

16
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Measured Circle

Feature name: Number of hits:
CIR2 3
Reference type: Workplane:
WORKPLANE | |zPLus
Best Fit math type: Coordnate system
LEAST_SQR v’ 9 Rect Polar
| Regenerate hit targets Circular feature type
Copy to actuals In @ Out
Feature theoreticals
X NOM: 0 INOM: 0
Y NOM: 0 JNOM: 0
ZNOM: 0 KNOM: 1
Diameter: 1 Startangle: 0
End angle: 0
{‘ Hit Targets. ., \ [ oK | [ Cancel

A Sample Measured Circle dialog box

The following topics describe the different elements of the Measured Feature dialog
box. Some elements of the dialog box may only appear for certain feature types.

Feature Name

The Feature Name box allows you to change the name of the displayed feature. Simply
highlight the feature ID in the Edit window, type in a new identification and press the
ENTER key. PC-DMIS allows you to duplicate feature identifications. Caution should
therefore be used in changing feature names if identical IDs are not desired.

Number of Hits

The Number of hits box allows you to change the number of hits for a specified

feature.

17
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Suppose four hits are listed in the edit box. If you delete a hit, the last hit (#4)
in the feature list is removed. If two hits are deleted, the last two hits (#4 and #3) are
deleted. PC-DMIS renumbers the remaining hits based on its current numbering
assignment.

If you add a hit, PC-DMIS will increase the Hit Targets list by one, displaying an extra
hit at the end of the hit list. This hit will not indicate any x, vy, z, i, j, k values until the
measurement routine is executed. At that time, PC-DMIS will prompt you to take the
additional hit. PC-DMIS will ask if the hits are to be equally spaced.

e If you click Yes, PC-DMIS will take the hits in equally spaced intervals. For a
cone, sphere, cylinder, or torus feature, PC-DMIS displays a Levels dialog box.
You can use this dialog box to specify the number of levels PC-DMIS will use to
equally space the hits. The default is two.

e If you click No, PC-DMIS will display the hit values as 0, 0, O, O, O, 1. You will
then need to manually enter the hit values.

Reference Type

Some measured features (circles, ellipses, lines, polygons, and slots) can be projected
relative to a reference plane.

The Reference Type list controls whether or not the measured feature is 3D (not
projected), projected relative to the current workplane, or projected relative to another
specified plane. This affects mathematically how the final characteristics of the feature
are derived.

For a detailed explanation on reference types, see the description of the Reference

Feature area in the "Reference Feature" portion of "Using the Quick Start Dialog Box"
topic in the "Using Other Windows, Editors, and Tools" chapter.

Best Fit Math Type

This Best Fit Math Type list indicates the type of math algorithm that will be used to
measure the feature. LEAST_SQR is the standard Best Fit method.

18
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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.

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.

See "Calculation List" in the "Creating Auto Features" chapter for a discussion on these
types.

Regenerate Hit Targets
The Regenerate Hit Targets check box regenerates this feature's HIT/BASIC

commands so that they are updated with changed data from the Feature Theoreticals
area.

Copy to Actuals
The Copy to Actuals check box copies any changes made to the Feature

Theoreticals area of the Measured Feature dialog box (Insert | Feature | Measured
Feature) and applies the same changes to the actual measured data.

Coordinate System
The Coordinate System area allows you to choose between rectangle and polar
coordinates. If the Rect option is selected, all points are represented in Cartesian

system (x, y, z). If Polar is selected, all points are displayed in polar system (x_radius,
y_angle, z_height). Vectors do not change.

Angular Definition Format

If an angular feature is displayed, PC-DMIS will allow you to choose between LENGTH
and ANGLE.

« The length option displays the diameters of two circles. It also will display the
length between the two circles.

19
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e The angle option will display the nominal (X, y, z) and vector (i, j, k) of the point. It
also will display the angle value.

Circular Feature Type

If a circular feature is displayed, PC-DMIS allows you to choose between IN and OUT.

Line Definition Format

If a linear feature is displayed, PC-DMIS will allow you to choose between the Bound
and Unbound options in the Linear Definition Format area.

Selecting Bound causes PC-DMIS to display the two end points that make up the line
in the Feature Theoreticals area, like this:

X, Y, Z
and
X2 Nom, Y2 Nom, and Z2
For Bounded lines, the Length value is grayed out and unavailable for modification.

Selecting Unbound causes PC-DMIS to display the line's nominal information in the
Feature Theoreticals area, like this:

X, Y, Z,and length
and

| Nom, J Nom, and K

Using the Display Area

Display
* None
" Triangle
Display 9
{* None " Triangle " Outline ¢ Outline

Display area for constructed features (left) and measured features (right)

This area defines how the plane feature draws in the Graphic Display window. It
contains these options:
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None - No drawing takes place. Only the ID appears in the Graphic Display
window.

Triangle - The plane draws as a shaded triangle. The size depends on the hits
that make up the plane.

Outline - The plane draws as an outline from all the hits, and a filled surface
displays. The size depends on the hits that make up the plane.
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The Display Outline of Plane or Do Not Display Plane options on the
General tab in the Setup Options dialog box (Edit | Preferences | Setup) define the
default display state for future measured or constructed planes. They do not affect the
display state of existing planes.

Feature Theoreticals

This area contains the theoretical data for the feature. You can update this data by
making changes and clicking OK. Note that this will only update the theoretical data. If
you want to affect the hits and the actual measured data, select the Regenerate

Hits and Copy to Actuals check boxes described above.

Hit Targets

Supported features:
Measured Circle
Measured Cylinder
Measured Point
Measured Plane
Measured Sphere
Measured Line
Measured Cone

For supported measured features, the Hit Targets button allows you to view or change
hit data for the feature.

Clicking the Hit Targets button opens the Feature Hit Targets dialog box.
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Feature Hit Targets x|

#2: 5.008.1.5.0,0,-1.0
#3 750810100
#4: 8.005.05,0,0.1.0

Delete it |

Feature Hit Targets dialog box

This dialog box lists the hit data by rows. The numbers to the left of the rows indicates
the order of the hits. You can change the hit data by double-clicking on a row and
editing its values in the resulting Measured Hits dialog box.

The Feature Hits Targets dialog box also lets you view and edit hit data by using the
Graphic Display window. As long as the Feature Hit Targets dialog box remains open,
you can do the following:
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View individual hits with red colored arrows. Click any of the rows with hit data
listed in the Feature Hit Targets dialog box and the associated arrow in the
Graphic Display area turns red.

Click and drag for each hit to a new position. You can move a hit by selecting the
red colored arrow on the Graphic Display area and dragging it to a new location.
Releasing the mouse places the hit at that point and calculates the data,
updating the Feature Hit Targets dialog box.

Insert new hits. You can also insert new hits into an existing feature. Select a
location within the hit list, and then take any desired hits. Once you press the
END key, PC-DMIS asks if you want to insert the hit(s) at the current location. If
you select Yes, PC-DMIS will insert the new hit(s) into that location of the current
feature. If you select No, PC-DMIS will move the insert cursor to the next valid
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position in the measurement routine (generally immediately below the current
feature in the Edit window) and create a new feature.

Data in the Feature Hit Targets dialog box and in the Edit window isn’t
updated dynamically when you make changes using any of these methods. You need to
first close the dialog box and then reopen it to see the changed hit data.

Delete Hit button

The Delete Hit button inside the Feature Hit Targets dialog box only becomes enabled
when editing the hits for supported auto features. To delete an existing hit, select the hit
and click Delete Hit. PC-DMIS removes the hit from the dialog box and from the
measurement routine. See the "Display Hits button” topic in the "Creating Auto
Features" chapter.

Measured Hits Dialog Box Description

Measured Hits
htilof4
Ht type
| T Vector C Surface " Edge
| <
" Corner ' Ange @ Basc
X Nom: Y Nom: Z Nom:
|93.5 |88 fo |
| 1Nom: J Nom: K Nom:

[o [-1 fo |

I 1 [ [
N l [ [

| V' Use theoretical vector as approach vector

| [ Leamn hit during execution
x| cancd |

[

S

Sample Measured Hits dialog box

The Measured Hits dialog box allows you to edit individual hits of a measured feature.
To access this dialog box, select one of the BASIC hits inside the Edit window and
press F9. You can edit the following items:

e Hit Type

e« X, Y, and Z position.
e Various vectors

e Spacer
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e Indent
e Depth
« Hits per Surface

Some items are unavailable unless you select a specific hit type. To update hit data for
the selected measured feature, edit the values in this dialog box, and click OK.

Editing Basic Hits by Probing:

You can also update Basic hits by probing the part in Online mode or clicking on the
CAD in Offline mode with the Measured Hits dialog box open. PC-DMIS automatically
updates the dialog box with the new results.

For Basic hits, these check boxes appear:

Use Theoretical Vector As Approach Vector

This check box allows you to specify whether or not the theoretical vector should
be used as the approach vector. If deselected, PC-DMIS calculates the approach
vector by subtracting the theoretical hit point (X,Y,Z) from the current probe
position.

Learn Hit During Execution
This check box allows you to specify whether or not PC-DMIS should relearn the
basic hit during measurement routine execution.

Overriding a Guessed Measured Feature

The Override submenu allows you to change the type of feature that was guessed. For
example, if the last feature you were attempting to measure was circle and PC-DMIS
guessed that it was a plane, this option can be used to convert the feature to the proper
type. If you intend to override a guessed feature, you must do so before you create any
other features.

To use the Override feature:

Access the Edit window.

Place your cursor on the incorrect feature type in the Edit window.

Access the Edit | Override Guess submenu to begin the Override process.
Select the correct feature type.

Hwbh e

You will see that the feature changes will be made in the Edit window.
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Creating Measured Feature Sets

You can measure a single point multiple times as a measured feature set (also called a
Point Set). The Insert | Feature | Measured | Feature Set menu item inserts a
FEAT/SET command into the Edit window. This measured feature command creates a
scan of a single point that measures the same point a defined number of times in order
to obtain an averaged (and hopefully more accurate) representation of the point
measurement.

Point Sets are most often used as inputs when performing Leapfrog alignment
operations with a manual arm machine. See "Performing a Leapfrog Operation” in the
"Creating and Using Alignments" chapter for more information.

In Command mode, the Measured Feature Set looks like this:

SCN1=FEAT/SET, RECT
THEO/0,0,0,0,0,1
ACTL/0,0,0,0,0,1
MEAS/SET, 0
ENDMEAS /

You can press F9 while your cursor is in his command to display the Measured Set
dialog box to edit this command:

Faahne Nasres: Mousrrlwest of Hits:
[sCH |1
[T FRegensale Hit Tagets Coordinabe Syshem
™ Copy to Actuaks & Rect " Polw
Festue Thecoeticals
X[0 I {0
|0 42 |0
Z|0 k|1

[ 0K || Cocel | HiTasges |

Measured Set dialog box

For information on this dialog box, see the "Editing a Measured Feature" topic above.
The Measured Feature dialog box contains many of the same items are already
discussed in that topic.

To Create a Measured Feature Set (Point Set):

1. Select Insert | Feature | Measured | Feature Set to insert a measured feature
set command.
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Press F9 on the inserted measure feature set command.

In the dialog box, in the Feature Theoreticals area, type in the point's theoretical
XYZ location and 1JK vector.

In the Number of Hits box, specify the number of measurements you want PC-
DMIS to take on this point. The higher the number, the better average you will
receive.

. Select other options in the dialog box as desired.
. Click OK. PC-DMIS updates the command in the Edit window.

For example, a finished point set scan with 5 iterations might look like this:

SCN1=FEAT/SET,RECT

THEO/107,11,21,0,0,1

ACTL/0,0,0,0,0,1

MEAS/SET, 5

HIT/BASIC,NORMAL,107,11,21,0,0,1,0,0,0,USE THEO = YES
HIT/BASIC,NORMAL,107,11,21,0,0,1,0,0,0,USE THEO = YES
HIT/BASIC,NORMAL,107,11,21,0,0,1,0,0,0,USE THEO = YES
HIT/BASIC,NORMAL,107,11,21,0,0,1,0,0,0,USE THEO = YES
HIT/BASIC,NORMAL,107,11,21,0,0,1,0,0,0,USE THEO = YES
ENDMEAS/
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