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Working in Offline Mode 

Working in Offline Mode: Introduction 

PC-DMIS in Offline mode enables you to prepare and debug measurement routines 
without using a CMM. The ability to program offline has become increasingly important 
over the last several years. Users of CMMs have become more aware that, to fully 
realize their investments in CMMs, their equipment must be used to measure parts and 
not write routines to measure parts. 

CMM manufacturers' first attempts at adding offline programming capabilities involved 
cumbersome and specialized text editors. These products, although of limited use, 
spurred user interest in offline programming. Driven by this interest, several CAD 
vendors developed products that allowed users to use CAD models to generate 
measurement routines. 

Although these products were vastly superior to text editors, they had a major cost 
disadvantage. Since each CMM vendor has their own specific measurement language 
or languages that were constantly changing or being replaced, the expense of 
developing and maintaining these products put them out of the reach of all but a few 
well-financed users. 

This situation brought about the development of the DMIS specification, which is a 
generic CMM language. DMIS allowed CAD vendors to develop measurement routine 
programming packages that were targeted toward a single language instead of many, 
which greatly reduced their costs. These savings were passed on to their customers, 
and offline measurement routine programming became a viable option for a large group 
of CMM users. However, there was still one problem: What about CMM users whose 
CAD vendors did not support, and did not plan to support, offline measurement routine 
programming? 

Although many mainframe CAD vendors, driven by major customers, have introduced 
DMIS extensions to their products, PC-based CAD vendors with their diverse customer 
bases have shown little interest in this area. Many CMM users, particularly small shops, 
use PC-based CAD systems exclusively. PC-DMIS brings offline programming 
capabilities to this group. 

With PC-DMIS, programmers who use standard IGES models, which virtually every 
CAD vendor supports, can generate measurement routines on an inexpensive PC or 
PC clone without going near a CMM. These measurement routines can then drive any 
CMM that either runs PC-DMIS or supports the DMIS specification. 
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The techniques for programming offline are much the same as those used for 
programming in Online mode. However, as might be expected, the methods used to 
qualify probes, take measurements, and debug routines differ from those in Online 
mode. This appendix describes PC-DMIS programming techniques in Offline mode. 

The main topics in this chapter include: 

• PC-DMIS Offline Prerequisites 

• Offline Probes 

• Setting Probe Depth 

• Measuring Features Offline 

• Executing and Debugging Measurement Routines Offline 

PC-DMIS Offline Prerequisites 

To use PC-DMIS in Offline mode, CAD data in the form of an IGES model, a DES file, a 
DXF file, or X,Y,Z,I,J,K data must be available. The "Importing CAD Data or Feature 
Data" topic in the "Using Advanced File Options" chapter has information on how to 
import these files into the PC-DMIS system. 

IGES Entity Description 

100 CIRCLE/ARC 

102 COMPOSITE CURVE 

104 CONIC ARC 

106 COPIOUS DATA (multiple point line) 

108 PLANE 

110 LINE 

112 PARAMETRIC SPLINE CURVE (with curves and surfaces option) 

114 PARAMETRIC SPLINE SURFACE (with curves and surfaces option) 

116 POINT 

118 RULED SURFACE (with curves and surfaces option) 

120 SURFACE OF REVOLUTION (with curves and surfaces option) 

122 TABULATED CYLINDER (with curves and surfaces option) 

124 TRANSFORMATION MATRIX 

126 RATIONAL B-SPLINE CURVE (with curves and surfaces option) 

128 RATIONAL B-SPLINE SURFACE (with curves and surfaces option) 
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140 OFFSET SURFACE 

144/142 TRIMMED SURFACE (with curves and surfaces option) 

402 ASSOCIATIVITY INSTANCE 

408/308 SUBFIGURE 

410 VIEW 

PC-DMIS is compatible with IGES 3.0, 4.0, and 5.1. 

DXF Input 

PC-DMIS reads in a DXF (Drawing Interchange File) file as CAD data to be used to 
create measurement routines. This file format does not support text. It only supports 
feature data. 

This option is not part of standard module of PC-DMIS. Please contact your PC-DMIS 
software representative if you are interested in purchasing this add-on package. 

DES Input 

PC-DMIS can read in a DES (Data Exchange Standard) file as CAD data to be used to 
create measurement routines. The data can come in as feature or fixture data. If it is 
feature data, you have the option to use the feature label to define the type of feature. 
By selecting the DES point from the PC-DMIS display, the correct DCC feature dialog is 
displayed with the values filled in from the DES point. 

The DES feature type is defined by the fifth position of the feature label. This is the 
fifteenth (15) column of the data type LINE in the DES file. The character and feature 
type follow. 

CHAR DES Type PC-DMIS Sheet Metal Type 

S Surface Surface Point 

T Trim Edge Point 

H Hem Edge Edge Point 

X Hole Circle (in) 

Y Stud Circle (out) 

Z Slot Round Slot 
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XYZ ASCII File 

PC-DMIS can read in any ASCII file that contains XYZ (and possibly IJK) data. The file 
should contain the nominal (theoretical) inspection points that need to be measured. 

For detailed information on XYZ ASCII files, see "Importing an XYZIJK File" in the 
"Using Advanced File Options" chapter. 

Offline Probes 

When PC-DMIS is in Offline mode, you can use all of the probe definition and 
calibration capabilities as you can in Online mode. However, you can only enter values. 
You cannot make measurements. (For example, you cannot actually measure a 
calibration artifact to find the diameter of a probe.) 

For information on how to define a probe, see "Defining Probes" in the "Defining 
Hardware" chapter. 

 We recommend that you use the same probe configuration in the offline 
measurement routine as the online measurement routine. 

Setting Probe Depth 

To program measurements in Offline mode, it is important to set the depth of the probe 
at a specified distance (in relation to the surface of the current workplane). PC-DMIS 
offers several methods to set the probe’s depth. 

 PC-DMIS must be in Program mode to use any of these techniques. 

Setting Approximate Probe Depth 

In most circumstances, it is only necessary to set an approximate probe depth to 
properly measure a feature. To use PC-DMIS in Offline mode to do this: 

1. Position the mouse cursor on the drawing at the desired depth for hit taking. 

2. Right-click at the current location. PC-DMIS then redraws the probe in its new 

position. 
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Setting Probe Depth 

Setting Probe Depth on a Feature 

To position the probe on a specific feature (i.e., a plane): 

1. Move the cursor close to the feature. 

2. Click the right mouse button. 

PC-DMIS "snaps" the probe to the closest CAD element and displays the message: 
"Precise Depth Set on". 

The status bar displays the current number of hits and the probe’s location. 

 

Setting the Precise Probe Depth on a Feature 

Setting Probe Depth on a Sphere 

PC-DMIS offers two procedures that allow you to set the probe depth on a sphere. 
Depending where the probe is located in relation to the centerline of the drawing 
determines where the hit is taken on the sphere. If the probe is below the centerline, 
PC-DMIS takes the hit on the bottom of the sphere. To take a hit on the top of the 
sphere, the probe depth must be set above the centerline. 



Working in Offline Mode 

6 

For additional information on the following procedures, see "Measuring Features 
Offline". 

Three-Dimensional Procedure 

To set the precise depth on a three-dimensional spherical surface: 

1. Move the animated probe to the desired circle. 

2. Hold down the right mouse button. 

3. Release the mouse button. The precise depth is set on the sphere. 

PC-DMIS positions the probe on the side of the feature where the mouse button was 
first held. This determines the type of feature that is measured. If the probe snaps to the 
outside of a circular CAD element, the hits are placed outside the circle. If the probe 
snaps to the inside of the same element, the hits are placed inside the circle. The 
circle’s three-dimensional origin must be the same location as the sphere’s center. 

Once the precise depth has been set, all the points that are generated snap on to the 
spherical surface. 

Two-Dimensional Procedure 

When you use a two-dimensional drawing, PC-DMIS requires at least two views of the 
sphere. The sphere should be visible as a circle (or arc) in both views. 

1. Set the precise depth for two of the axes using one of the views. PC-DMIS 

displays this message: "Precise Depth Set on". See "Setting Probe Depth on a 

Feature" for setting the precise depth. 

2. Use the second view to set the precise depth for the third axis. PC-DMIS displays 

this message: "Precise Depth Set on Sphere". This procedure finds the true 

three-dimensional center point of the sphere. 

Once you have set the precise depth, all the points that are generated snap on to the 
spherical surface. 

Setting Probe Depth on a Cone 

PC-DMIS offers two procedures that allow you to set the probe depth on a cone. For 
additional information on the following procedures, see "Measuring Features Offline". 

Three-Dimensional Procedure 

To set the precise depth on a conical surface, PC-DMIS requires that two CAD circles 
(or arcs) on the cone be displayed. It is suggested that you use two views of the surface 
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for this procedure, but it is not required. (Isometric views are also a viable way to set the 
probe depth on a cone.) 

1. Set the precise depth for one end of the cone using one of the circles. PC-DMIS 

displays this message: "Precise Depth Set on." 

2. Set the precise depth for the other end of the cone using the second circle. PC-

DMIS displays this message: "Precise Depth set on Cone." 

Once the precise depth is set, all the points that are generated snap on to the conical 
surface. Single hits can be taken on cones by holding down the left mouse button. Click 
the left mouse button to prompt PC-DMIS to take equally-spaced hits around the cone. 

Two-Dimensional Procedure 

To set the precise depth on a conical surface in two-dimensional drawings, PC-DMIS 
requires that you define the length between the two circles (as described above). 
Because these circles are at the same depth, it is necessary to also define the precise 
depth of a line. This can be either a straight line or a line on the edge of the cone. After 
you set the precise depth on the circles, hold down the right mouse button next to the 
line that is to be used for the length. 

Once you have set the precise depth, all the points that are generated snap onto the 
conical surface. To take single hits on cones, hold down the left mouse button. Click the 
left mouse button to prompt PC-DMIS to take equally-spaced hits around the cone. 

Keying in Probe Depth 

It is sometimes necessary to set the probe at some specific location in space. To do 
this: 

1. Click on the X, Y, Z portion of the status bar while in Program mode (or select the 

Operation | Move To option described in the "Inserting Move Commands" 

chapter) to open the Auto Move Point dialog box. The default setting indicates 

the probe's current location. 

2. Change the X, Y, Z to the desired values. If you mark the Store Move check box, 

you can add the MOVE POINT command to the routine. You can also select the 

Increment moves check box and the OK to Move check box. 

3. Once the new X, Y, or Z values are entered, click on Done and PC-DMIS moves 

the animated probe to the new position. 
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Measuring Features Offline 

PC-DMIS offers several methods for you to program measurement routines in Offline 
mode: 

• You can hold down the left mouse button to take a hit. 

• You can press the Alt + "-" (minus) keys to remove the last hit as long as the 

measurement process isn't complete. 

• You can press the End key to complete the measurement process. PC-DMIS 

continues to accumulate hits in the hits buffer until you press the End key. 

Automatic Measurements 

Based upon the IGES definition of circular and linear feature types, PC-DMIS can make 
some assumptions about the way they should be measured. Take advantage of these 
assumptions to speed up the measurement routine programming process. 

Circular Features 

PC-DMIS can automatically generate hits for circles, cylinders and arcs. To do this: 

1. PC-DMIS must be in Program mode. 

2. Move the pointer close to the circumference of the feature. 

3. Click the left mouse button. PC-DMIS then generates equally spaced hits on the 

feature at the current probe depth. (See "Setup Options: General Tab" in the 

"Setting Your Preferences" chapter for setting the number of hits for circles.) 

Follow these measurement rules for circular features. 

• For an inside diameter (ID ), place the cursor just inside the feature. 

• For an outside diameter (OD), place the cursor just outside the feature. 

• To automatically program cylinders, take at least two sets of hits at different 

probe depths. 

• When programming an arc, PC-DMIS spaces the hits along the length of the arc. 

• To measure a sphere or a cone, first set precise depth on the sphere or cone 

before generating any hits. See "Setting Probe Depth on a Sphere" and "Setting 

Probe Depth on a Cone". 
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 The default number of hits PC-DMIS generates on a circular feature is a 
system option. To change this value, access the Setup Options dialog box (Edit | 
Preferences | Setup), and then click the General tab. Type the new default number in 
the Auto Circle Hits edit box. 

Linear Features 

The default number of hits PC-DMIS generates on a linear feature is a system option. 
To change this value, access the Setup Options dialog box (Edit | Preferences | 
Setup), and then click the General tab. Type the new default value in the Auto Line 
Hits edit box. 

PC-DMIS can automatically generate hits for lines and planes. To do this: 

1. PC-DMIS must be in Program mode. 

2. Move the pointer close to the line. 

3. Click the left mouse button. 

Follow these rules for measuring linear features: 

• PC-DMIS generates equally spaced hits along the length of the line at the current 

probe depth. (See "Setup Options: General Tab" in the "Setting Your 

Preferences" chapter for setting the number of hits for lines.) 

• The cursor must be placed on the side of the line where the hits are to be taken. 

• To automatically program planes, at least two sets of hits at different probe 

depths must be taken. 

Surface Features 

UV scan can be used to automatically place points on a surface along the UV direction 
of the surface. In Program mode and Surface Select mode, press the left mouse button 
inside the surface to be selected. A dialog box appears allowing the input of the start 
and end UV values, as well as the number of points along each UV direction. 

Discrete Measurements 

Automatic measurements speed up the programming process, but it is sometimes 
necessary due to either part geometry or feature type to precisely place hits on a 
feature. There are two techniques for placing hits.  
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Placing Hits on a Surface 

In many instances it is necessary to precisely position the hits on a surface (i.e., plane, 
sphere or cone measurement). To do this: 

1. Move the cursor to the position where you wish to take the hit. 

2. Hold down the left mouse button (do not move the mouse). 

3. Release the button. PC-DMIS programs the hit at that point. 

The cursor must be held in one position while holding down the button. Otherwise, PC-
DMIS misinterprets your intention. If the probe tip snaps on to a feature after the button 
is released, then the mouse was moved during the process. Press the Alt + "-" (minus) 
key combination to remove the hit and begin again. 

 Precise depth must be set before placing discreet hits on a cone, sphere, or 
plane. 

Placing Hits on a Feature 

In many instances it is necessary to precisely position hits on a feature other than a 
plane. To do this: 

1. Move the cursor close to the position where you wish to take the hits. 

2. Hold down the left mouse button. 

3. Move the probe towards the position where you want to take the hit. (the probe 

must be moved at least 1/8" on the screen). 

4. Release the button. 

PC-DMIS will "snap" the hit on the feature. PC-DMIS will locate the hit on the side of the 
feature where the cursor was positioned when you first held down the mouse. 

Ending a Measurement 

To end a measurement in Offline mode, press the END key. 
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Executing and Debugging Measurement 
Routines Offline 

The execution of measurement routines in PC-DMIS in Offline mode behaves the same 
as in Online mode. The Edit window provides immediate access to all of the commands 
in a measurement routine, which makes it as easy to fine-tune an offline measurement 
routine as a routine done on a CMM. For an overview of the many edit options in PC-
DMIS, see the "Editing a Measurement Routine" chapter. 

 Pay careful attention to the probe animation to detect collisions and misplaced 
hits. The best way to do this is to use the probe path and collision detection functionality 
to determine collision points between the probe and the part. 

The Operations | Graphic Display Window | Collision Detection menu option 
provides an animated graphical representation of the probe's path along the part. This 
tool for probe path editing can help you when programming measurement routines in 
Offline mode. 

To access the Collision Detection option: 

1. In the Edit window, mark the features you want to use in the probe path. (See 

"Marking Commands for Execution" in the "Editing a Measurement Routine" 

chapter.) 

2. Select the View | Path Lines option. PC-DMIS displays the path lines of the 

probe created during the learning portion of the measurement routine. 

3. Select Operation | Graphic Display Window | Collision Detection. PC-DMIS 

moves an animated probe along the path lines. It shows any collisions in red on 

the part and in the Collision Detection dialog box. Once execution finishes, a 

Collision List dialog box shows where any collisions occurred. The "Showing, 

Animating, and Moving Path Lines" topic in the "Editing the CAD Display" chapter 

has additional information on how to use path lines and detect collisions. 

Manipulating Animation and Execution Speeds 

You may also find it helpful to manipulate animation and execution speeds while you 
debug measurement routines. Several settings exist so that you can fine-tune these 
speeds to meet your needs. For information on these settings, see the "Setup Options: 
Animation tab" topic in the "Setting Your Preferences" chapter. 
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