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PC-DMIS Portable

PC-DMIS Portable: Introduction

YCedMmis

bar*table

This manual documents how to use PC-DMIS Portable with your portable measuring device to
measure features on a part. Portable devices are manually operated measuring machines that
are relatively easy to move to new locations due to their size and design. These are sometimes
called "manual machines", or "hard probe machines", because they cannot run in DCC mode nor
do they have a touch-trigger mechanism to record hits.

PC-DMIS Portable supports these hardware configurations:

O Romer Arms — Sigma Series, Flex Series, Omega Series, & Infinite series.

O Leica Laser Trackers — See the "Leica Laser Tracker: Introduction" topic for supported
Leica versions.

O Faro Arms and SMX Trackers — These devices are supported by PC-DMIS and additional
support is being added.

The main topics in this manual include:

e Launching PC-DMIS Portable

e PC-DMIS Portable: User Interface
e Configuring Portable Interfaces

e Common Portable Functionality

e Using a Romer Portable CMM

e Using a Leica Laser Tracker

e Using Total Station

e Creating Alignments

e Measuring Features

e Portable Hard Probe Scanning

Use this manual in conjunction with the main PC-DMIS reference manual if you come across
something in the software that isn't covered here.

PC-DMIS 2011 Portable Manual PC-DMIS Portable: Introduction « 1
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Launching PC-DMIS Portable

PC-DMIS allows you to launch a slightly different user interface when working with portable
devices. A Portable toolbar appears (see "Portable Toolbar" in the "Using Toolbars" chapter of
the core PC-DMIS documentation). In addition, toolbar icons and menu items will be larger,
easier to see from a distance.

The Portable interface becomes available in one of two ways:

e Your portlock is programmed with the Romer, Leica, SMX Laser, Faro Manual, or Total
Station interface prior to installing PC-DMIS. The appropriate portable interface will be
installed and used whenever you launch PC-DMIS.

or

e Your portlock is programmed with "All Interfaces". In this case, you will need to append a
command line switch to a new shortcut for your currently used portable interface. When
using that shortcut, that portable interface will be used.

Creating a Custom Shortcut with a /portable Switch:

1. Inside a folder in Windows, right-click and select New | Shortcut. The Create Shortcut
wizard appears.

2. Click Browse, and select Pcdirn.exe from where you have PC-DMIS installed.

3. Inthe box that points to the location of Pcdlrn.exe append the following switch to a path
depending on your interface:

/portable:romer
/portable:leica
/portable:smxlaser
/portable:faro

/portable:leicatps

So, if PC-DMIS was installed in the "C:\Pcdmisw" directory, the command line in the
wizard would look something like this: C:\Pcdmisw /portable:Romer

Additionally you can add the /VK switch to you command so that the virtual keyboard is
also displayed on startup (C:\Pcdmisw /VK /portable:Romer). This option is only
available for arm interfaces.

4. Click Next and specify a name for the shortcut.
5. Click Finish. The shortcut gets created at the specified location.
6. Double-click on the newly created shortcut to launch PC-DMIS Portable.

Note: Alternately, you can access the Customize dialog box (right-click on toolbar area and
select Customize) and then select the Use Large Menus and Use Large Toolbar Icons check
boxes.

2 « Launching PC-DMIS Portable PC-DMIS 2011 Portable Manual
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PC-DMIS Portable: User Interface

There are PC-DMIS user interface elements that are particularly useful when using portable
devices. The image below shows an example portable layout.
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These following Ul elements are discussed in greater detail in the PC-DMIS Core documentation
or elsewhere in this documentation:

e Settings Toolbar

e Probe Mode Toolbar
e Portable Toolbar

e Edit Window

e Quick Start Interface
e Status Bar

e Status Window

e Probe Readouts

e Status Window

e Virtual Keyboard

e Build and Inspect Toolbar

e Menu Bar: All PC-DMIS functionality can be accessed from the menu bar and the
corresponding drop-down lists.

e Graphic View Toolbar: Allows you to easily change the view of the Graphics Display
Window

PC-DMIS 2011 Portable Manual PC-DMIS Portable: User Interface ¢ 3
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e Graphic Item Toolbar: Toggles the display of Graphics Display window labels. See the
"Graphic Items Toolbar" topic in the PC-DMIS Core documentation.

e Graphic Display Window: Displays a the geometric features that are being
measured. See the "Editing the CAD Display" chapter in the PC-DMIS Core
documentation.

e Dimension Colors Window: Shows the colors for dimension tolerances and their
associated scale values. See "Using the Dimensions Colors Window" topic in the PC-
DMIS Core documentation.

Note: If your portlock is programmed for "All Interfaces", you will need to run the PC-DMIS
installation program with one of the following switches: /Interface:romer, /Interface:leica,
/Interface:smxlaser, or /Interface:faro Adding these case sensitive switches can be done by
creating a shortcut to the PC-DMIS Setup.exe and appending the needed switch to the Target
field (For example: c:\\download\PC-DMIS\setup.exe /Interface:romer). If you are installing with a
portlock programmed for a specific interface, the correct interface should be installed
automatically.

Settings Toolbar

[sTarTUP  =|[sTARTUP =|jROMER =|lre =|lzrLus =||wiorkpiane =
The Settings Toolbar allows you to easily recall and change system information such as:

¢ Recall saved views.

e Recall any previous alignment.

¢ Recall a Probe File.

¢ Recall a Tip from the Probe File.

¢ Recall a system workplane for 2D measurements and calculations.

e Recall a measured plane for reference for 2D measurements and calculations.

See the "Settings Toolbar" topic in the "Using Toolbars" chapter in the PC-DMIS Core
documentation.

Probe Mode Toolbar

The Probe Mode Toolbar has buttons to determine how points are taken in PC-DMIS Portable.
The following options are available:

¢ e Point Auto Trigger Mode allows PC-DMIS to automatically take a reading
5 when a the probe is a close to the surface point. See the "Point Auto
Trigger" topic.
; e Plane Auto Trigger Mode allows PC-DMIS to automatically take a reading
@ when a the probe is a close to an edge point. See the "Plane Auto
Trigger" topic.

4 « PC-DMIS Portable: User Interface PC-DMIS 2011 Portable Manual
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e Find Nominals from CAD Mode allows PC-DMIS to automatically find the

_Q_ app_ropriate nominal from the CAD model when measuring
on-line.
e When in Point é:!&; Only Mode, PC-DMIS will interpret all measurements as
points only. The Done key is not required.

Portable Toolbar

%
' ARy EFRENE 99 =aEEDOD

Portable Toolbar for Romer interface

The Portable Toolbar contains several icons that allow you to access various frequently used
functions and windows that are helpful when programming or measuring with portable devices.

The available toolbar icons for Romer arms are described in this table:

Icon [Description

ﬂ Execute Executes the measurement process for any
currently marked feature(s). See "Execute" in

he "Using Advanced File Options" chapter in

he PC-DMIS Core documentation.

S Execute Feature HExecuteS the selected feature. See "Execute

Feature" in the "Using Advanced File
Options" chapter in the PC-DMIS Core
documentation.

¥ [Execute from Cursor |[Executes the part program starting at the
selected feature and then working down the
Edit window. See "Execute From Cursor" in
he "Using Advanced File Options" chapter in
he PC-DMIS Core documentation.

Mark Marks the selected feature with the specified
mark color and prepares it for execution. See
"Mark" in the "Editing a Part Program"
chapter in the PC-DMIS Core documentation.

Il“

@ Mark All Marks all features in the Edit window. See
"Mark All" in the "Editing a Part Program"
chapter.

ﬂ Clear Marked Removes all highlights from currently marked

eatures within the Edit window. See "Clear
II" in the "Editing a Part Program" chapter in
he PC-DMIS Core documentation.
Edit Dialog "Accesses the dialog box associated with the
currently selected command if one exists.
Import IGES Files Begins the import operation for the IGES
CAD file type (.igs or .iges). See "Importing
an IGES File" in the "Using Advanced File
Options" chapter in the PC-DMIS Core
documentation.
Links the CAD data to the measured data.
See "CAD Equals Part" in the "Creating and

2] Bl

B [Set Alignment ‘

PC-DMIS 2011 Portable Manual PC-DMIS Portable: User Interface ¢ 5
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Using Alignments" chapter in the PC-DMIS

Core documentation.

Performs a Leapfrog operation. See

"Performing a Leapfrog Operation".

Places PC-DMIS into Curve mode (for use
ith wire-frame). See "Switching Between

Curve and Surface Modes" in the "Editing the

CAD Display" chapter in the PC-DMIS Core

documentation.

g Surface Mode Places PC-DMIS into Surface mode (for use

x Leap Frog Alignment

@ Curve Mode

ith surface data). See "Switching Between
Curve and Surface Modes" in the "Editing the
CAD Display" chapter in the PC-DMIS Core
documentation.

Displays a Virtual Keyboard. See "Using the
irtual Keyboard" in the "Using Other
indows, Editors, and Tools" chapter in the
PC-DMIS Core documentation.

Displays or hides the Probe Readout window.
See "Using the Probe Readout Window" in
he "Using Other Windows, Editors, and
Tools" chapter in the PC-DMIS Core
documentation.

=i| |Large Status Window/|[Displays or hides the Status window. See
"Using the Status Window" in the "Using
Other Windows, Editors, and Tools" chapter
in the PC-DMIS Core documentation.

Report Window Displays or hides the Report window. See
"About the Report Window" in the "Reporting
Measurement Results" chapter in the PC-
DMIS Core documentation.

7 |Auto Circle his allows quick access to the Auto Feature
dialog box without having all auto feature
buttons on the screen. Once the Auto
Feature dialog box is open, you can select
another auto feature if needed.

E Virtual Keyboard

M Probe Readouts

|Important: Different and additional icons are displayed on the Portable toolbar for Leica trackers. |

6 « PC-DMIS Portable: User Interface PC-DMIS 2011 Portable Manual
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Edit Window

Dimension Format

—

= Load Probe - ROMER

[
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-2 PNT1l = Measured FPoint

S5CHN1 = Marnual Scan - MANUAL FREEFORM
SCNZ = Marnual Scan - MANUAL FREEFORM
| Method Information

| Wactors

| Laser Zettings

Bet Actiwve Tip

™

o)
RSt

Les Mowe FPoint
Les Mowe FPoint
Les Mowe FPoint
el Mol DCC

i
4t Basic Scan

H- N Auto Trigger

)

b N Trigger Plane

)

[+ N Trigger Tolerance

The Edit Window displays the part program being created. All listed program steps can be
expanded and edited as needed. New program statements are added AFTER the [gIle]RIle]gl(=Te]
line.

See the "Using the Edit Window" chapter in the PC-DMIS Core documentation.
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Quick Start Interface

Quick Start =
Quick Start x

I
|1LH' .;.-j__..j:-l .

1& o i

The Quick Start interface is the started to place for performing most of the functions for working
with portable devices. If it isn't already visible, select View | Other Windows | Quick Start to
access it.

From this interface, you can:

e

ol
Create Alignments

& Measure Features
I: Construct Features

8 « PC-DMIS Portable: User Interface PC-DMIS 2011 Portable Manual
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E Create Dimensions

Reset the Window

See "Using the Quick Start Interface" in the "Using Other Windows, Editors, and Tools" chapter in
the PC-DMIS Core documentation.

Status Bar

ffake hit for a Point x ¥ z 50 [0.0000
The Status Bar provides PC-DMIS system information such as:

e Help on buttons with mouse-over

e XYZ Counter

e StdDev of Feature Display

e Probing Point Counter (Normal size only)

e Unit Display: MM or INCH (Normal size only)

e Line / Column counter to show where the cursor is within the Edit Window. (Normal size
only)
To change the status bar to large size, select the View | Status Bar | Large menu option.

Status Window

%
CIR1=CIRCLE MEASURED FROM 5 HITS )
A FCRTNAL MEAS DEY K
X 11.520 11,520 0,009 Err=0.0000
4.300 4320 0.020
=) 18.620 18,624 0.004

The Status Window displays user information as a program is being created such as:

e Feature information as they are being measured.
¢ Dimension reports as they dimension tolerances are being evaluated.

See the "Using the Status Window" topic in the "Using Other Windows, Editors, and Tools"
chapter in the PC-DMIS Core documentation.

PC-DMIS 2011 Portable Manual PC-DMIS Portable: User Interface « 9
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Probe Readout

| Probe Readout

The Probe Readout primarily displays the XYZ probe location. The display of the Probe
Readout can be toggled from the Portable toolbar or by pressing and holding the portable arm
left button for greater than 1 second. Pressing and holding the portable arm left button for greater
than 1 second when the Probe Readout is already open will display the "T" value in the Probe
Readout. The "T" value provides the distance to the CAD nominal.

When working with Build / Inspect mode, the tolerance colors used in Probe Readout indicate
whether the current location is in or out of tolerance. The following colors are used:

e In Tolerance: Green
e Out-of-tolerance negative: Blue
e Out-of-tolerance positive: Red

For more information about the Probe Readout window see the "Using the Probe Readout
Window" in the "Using Other Windows, Editors, and Tools" chapter in the PC-DMIS Core
documentation.

Virtual Keyboard

L

Armbk.eypad kpd

Del |pUp| 1
Bek| A | 4

Tab| Yy | /
Shf |pDn

©|o|w ||

O IO|N
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The Virtual Keyboard allows you to enter data when measuring with an arm without having to
return to the PC to type data. You can click the ArmKeypad keys with the arm in mouse mode
(see "Using Romer Arm Buttons").

To access the Virtual Keyboard:

1. Select @ from the Portable toolbar or the Virtual Keypad toolbar.

2. To enable the ArmKeypad, right-click within the Virtual Keyboard and select ArmKeypad
from the drop-down list.

keyPad 1
KeyPad 2
kKeyPad 3

v Armkeypad

Funckionkeyws
Kevboard
Skdkevpad

See the "Using the Virtual Keyboard" topic in the "Using Other Windows, Editors, and Tools"
chapter in the PC-DMIS Core documentation.

Build / Inspect Toolbar
x

75 il £ W (&

Build and Inspect Toolbar

The Build and Inspect Toolbar has buttons to determine how the Build and Inspect modes are
used in PC-DMIS Portable. The following options are available:

>/ default (Inspect mode), PC-DMIS displays the deviation (T) as 'Difference
/J“’ = Actual - Nominal'.

Inspect / Build
mode; e Build Mode: The general purpose is to provide real-time
deviations between a real object and its nominal data or CAD
model. This allows you to position your part as it relates to the
CAD design data.

Selecting this option will display
the distance and direction
that you need to move the
measured point to reach
the nominal position or
‘Difference = Nominal -
Actual'.

[Note: When you are moving the part into position, there are justreal- |

PC-DMIS 2011 Portable Manual PC-DMIS Portable: User Interface « 11
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time deviations displayed without storing any data (taking hits). After the
part is positioned within a reasonable deviation (e.g. 0.1mm), you would
typically measure (hits are taken) the final position of the feature.

¢ Inspect Mode: In this mode, the position of an object (point, line
of surface, etc.) is checked and compared with design data.

»
Surface
Inspection:

Applies the Probe Readout settings that are useful for inspecting
surfaces/curves.

£

Point Inspection:

Applies the Probe Readout settings that are useful for inspecting points.

md

Distance to
closest feature:

When this option is enabled, the distance to the closest feature is
displayed in the Probe Readout.

&

Show Deviation
Arrow:

When this option is enabled, arrows are displayed in the Graphics
Display window according to the inspect mode. The arrows are placed at
the probe location in inspect mode (default) or at the measured point
during build mode.

Configuring Portable Interfaces

The Edit | Preferences | Machine Interface Setup menu option invokes the Machine Options
dialog box with the specific settings for your portable device. Machine options are only available
when working in on-line mode.

Caution: In most cases you shouldn't change any of the values in this dialog box. Some items in
this dialog box, such as the Mechanical Offsets area, permanently overwrite values stored for
your machine on the controller's hard drive. For questions on how and when to use the Machine
Options dialog box, you should contact your local service representative:

The parameters found in the Machine Options dialog box are discussed for the following

machine interfaces:

¢ Romer Arm Interface

e Leica Tracker Interface

e Axila Arm Interface

e Faro Arm Interface

e SMX Tracker Interface
e GOM Arm Interface

e Total Station Interface

Machine interface information for other PC-DMIS supported interfaces is discussed in the "Setting
Up the Machine Interface" topic of the PC-DMIS Core manual.
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Romer Arm Interface

The Romer interface is used with a Romer arm machine. PC-DMIS v3.7 and above supports
USB arms.

Copy this file from Wilcox's ftp site:
ftp://ftp.wilcoxassoc.com/Hardware/Portable/Romer/GDS/Romosoft V1Sr8.zip

Unzip the file(s) and run setup.
Set the environment parameters so that PC-DMIS can access Romer’s DLLs:

e Goto Control panel.

e Select System, then click on Advanced tab then click on the Environment variables
button.

e Inthe system variables list box, edit the Path variable. Add a semicolon followed by the
WinRDS installation directory. Normally this is means adding “;C:\Program
Files\cimcore\winrds” (without the quotation marks) to the end of the Path string.

Before starting PC-DMIS, rename the romer.dll to interfac.dll.

The Machine Option dialog box has five tabs for the Romer interface:
Debug tab

See the "Generating a Debug File" topic.

Tools tab

This tab provides a Diagnostics button. This button launches Romer software to configure and
test your Romer Arm. See the WinRDS User Guide, located in the WinRDS install directory for
more information. The WIinRDS User Guide is a PDF file that gets installed when you install
WinRDS.

Note: Additional information for this interface is provided in the Machine Interface Installation
Manual (MIIM).

Romer Pulled Hit Feature

The Romer interface supports pulled hits. See "Pulled Hits Method" in the "Probe Compensation
chapter.

Leica Tracker Interface

The parameters that control how PC-DMIS interfaces with the Leica interface can be configured
by selecting the Edit | Preferences | Machine Interface Setup menu item. This opens the
Machine Options dialog box. The following seven tabs are available:

e Options tab
e Resettab
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e Sensor Configuration tab
e Environmental Parameters tab
e Level To Gravity tab

e System Information tab: Displays information for your configured Leica system.
Included values are: IP Address, Tracker Type with Serial # (if available), Controller Type,
T-CAM Type and Serial # (if available), emScon version, TP-Firmware version,
Bootdriver version, and Nivel Type and Serial # (if available).

e Debug tab: See the "Generating a Debug File" topic in the core PC-DMIS document.

Note: Additional information for this interface is provided in the Machine Interface
Installation Manual (MIIM). Also review the documentation that came with you Leica

Tracker.
Options tab
Machine Options |
Environmental Parameters I Level To Grawvity I Systemn Information I Cebug
Cplions I Reset I Sensor Configuration
sl P | 192.168.0.1
Disable Skable Probing j

Execute Option |

esulks: Yeckor Distance I 25.4

£~ Use Yector Distance
" Use Last Ik
i+ Mo Vectar

Measurement Time | 500

Ik Zancel | Gl | Help |

Machine Options dialog box - Options tab

The Options tab provides the means to execute various TCU (Tracker Control Unit) Options and
configure communication and other parameters. TCU options are also available as menu items.

TCU Options: This area allows you to execute the following options:
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o Disable Stable Probing: Disables stable probing. See the Stable Probing
ON/OFF menu item in the "Tracker Menu" topic for information.

e Enable Stable Probing: Enables stable probing. See the Stable Probing
ON/OFF menu item in the "Tracker Menu" topic for information.

e Go Birdbath: See the Go BirdBath menu item in the "Tracker Menu" topic for
information.

e Initialize: See the Initialize menu item in the "Tracker Menu" topic for
information.

e Level to Gravity: See the Initialize menu item in the "Nivel Commands" topic for
information.

e LiveImage:

¢ Motors Off: See the Release Motors menu item in the "Tracker Menu" topic for
information.

¢ Reset Nivel: Makes a new reference measurement.
e TScan:

e Zero Pos (6DoF): See the Go 6DoF 0 Position menu item in the "Tracker
Menu" topic for information.

[Note: TCU Options are more readily available from the Tracker toolbar/menu. |

IP Address: Specify the IP address of your Laser Tracker controller (default 192.168.0.1).

Vector Distance: This defines the distance that you need to move the T-Probe/Reflector
from hit location before a "Pulled Hit" will be taken.

"Pulled Hit" - Changes the vector to that of the line between the location where you first depress
the hit button (at the "Normal Hit" location) to the location where you release the hit button. This
line must be longer than the Use Vector Distance to successfully register a "Pulled Hit".

"Normal Hit" - A "Normal Hit" is taken when you press and release the hit button in the same
location.

O S

Example showing vector distance and movement

Vector Option: Choose one of these vector options:

e Use Vector Distance: Allows you to establish the vector using a "Pulled Hit".
e Use Last IJK: Uses there same IJK vector values of the last measured point.

e No vector: When this option is selected, you are able to produce scan data
when you press and hold a button on the T-Probe.

PC-DMIS 2011 Portable Manual Configuring Portable Interfaces ¢ 15



Wilcox Associates, Inc.

Measurement Time: This determines the time interval in milliseconds. The data stream of
measurements of the IFM is averaged, in this time interval, to a single measurement value.
500ms = 500 measurements in 500ms. This results in an XYZ coordinate with an RMS
quality indication which is available on the DRO.

[Note: Measurement Time supports a value between 500ms and 100000ms (.5 - 100 seconds) |

Reset tab
Machine Options x|
Environmental Parameters | Level To Gravity System Information Cebug
Options Reset Sensor Configuration
MauntPaint i
¥ mMachine i
" Part coord,
Add I Delete I

% |0 ¥ [0 ;|n

"~ safety Position
" Go Birdbath

¥ Keep Last Position

 Go Point
Set Defaulk Reset | Delay before positioning I 5
Default Reset; I
Ik Zancel Gnply Help

Machine Options dialog box - Reset tab
Home: Aims laser to the BirdBath position.

Machine or Part coord. option: Select Machine if you are using Machine Coordinates, or
Part coord. if you are using part coordinates.

Aim: Select a point from the Reset Point list, and click the Aim to move the laser to the
specified point.

Add: Click the button to open the Point dialog box. Provide a Title and the XYZ values,
and click Create. The new point is added to the Reset Point list above. For example, you
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might have attached reflectors to positions on a car door. You could then name these
positions Doorl, Door2, Door3, etc.

Delete: Select a point from the Reset Point list, and click Delete. The selected point is
deleted.

Reset Radio Buttons: In case of laser beam broken event, the following is done:

e Safety Position: The tracker points to the safe position which is also called the
park position.

e Go Birdbath: The tracker goes back to birdbath position.

e Keep Last Position: The laser beam stays at its current positions and locks on
accordingly if possible.

e Go Point: Points to the Default Reset point.

Set Default Reset: Select a point from the list above (to the left of the Home button), and
click Set Default Reset. This is now the Default Reset. If the beam is broken with your
reflector, the laser will point to the defined Default Reset.

Delay Before Positioning: Provides the time in milliseconds before the laser tracker will
point to the next position.
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Sensor Configuration tab

Machine Options x|

Environmental Parameters I Level To Gravity | System Informakion | Debiug |
Opkions | Reset Sensor Configuration
—absolute Distance Meter (ADM)————— —Search Settings
Target Stability Tolerance I 0.005) i Spiral Search Diameter I 250 T
Time Frame Faor Retry Fon ms Abaort Criteria I 100an ms
MNumber of Retries I 5 Diskance To Poink I 10000 mm
— a0 Birdbath
" Clockwise

f* Counter Clockwise

0, I Cancel Gpply Help

Machine Options dialog box - Sensor Configuration tab

Absolute Distance Meter (ADM)

e Target Stability Tolerance: This tolerance (between 0.005 and 0.1 mm) determines the
maximum range of movement of a reflector target during ADM measurements. Values
beyond this range will show an error message.

e Time Frame For Retry: Sets the period of time for determining target stability. If the
target is stable, an ADM measurement is taken.

e Number of Retries: Sets the number of attempts for an ADM measurement before
aborting, because the stability of the target has exceeded the given tolerance.

Search Settings: If any of these search criteria are not met then the search process is aborted.

e Spiral Search Diameter: Diameter in which to search for the target.
e Abort Criteria: Time in which the target should be found.
e Distance to Point: Distance at which to search for the target.

Go Birdbath: The Leica Tracker will rotate to the Birdbath position in the Clockwise or Counter
Clockwise direction from its current position.
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Environmental Parameters tab

Machine Options x|

Options | Reset I Sensor Configuration
Environmental Parameters | Level Ta Graviby I System Infarmation Debug

— Aktmospheric Conditions

[~ Use Temperature Station

Air Temperakure I_ﬂ I C j
Pressure ] I mEar j
Hurmidity o %

—Refraction Index

IFM 0.000000
ADM 0,000000

0, I Cancel Gpply Help

Machine Options dialog box - Environmental Parameters tab

Atmospheric Conditions

e Use Temperature Station: This determines whether or not the Leica Meteo Station is
used. A Meteo Station collects data automatically and requires no manual interaction.

If no Meteo Station is connected, make sure that the correct values are entered manually.
This is also possible from the Tracker Status bar.

e Air Temperature: Allows you to specify the current temperature of the working
environment in either Fahrenheit (F) or Celsius (C).

e Pressure: Allows you to specify the air pressure of your working environment in terms of
mBar, HPascal, MmHg, or InHg.

e Humidity: Allows you to specify the percentage of humidity of your working environment.

Important: These Meteo parameters have a direct influence on the distance measurement. A
change of 1°C causes a measurement difference of 1 ppm. A change of 3.5mbar causes a
measurement difference of 1ppm.
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Refraction Index

e |FM: Displays the Interferometer refraction value.
e ADM: Displays the Absolute Distance Meter refraction value.

Level To Gravity tab

Machine Options x|

Opkions I Reset | Sensor Configuration
Environrmental Parameters Level To Gravity | Swstern Infarmakion Debug
Current Yalue Difference Tolerance

%-Tilk ||:| mirad ||:| rirad
-Tilk ||:| mirad ||:| ||:|.|:|1 mirad

Maonitaring frequency I 60 secs,

[ Use Mivel

0, I Cancel Gpply Help

Machine Options dialog box - Level To Gravity tab

The Level to Gravity tab allows you to set up monitoring properties of the Nivel inclination device.
Current Value: Displays the current X-tilt and Y-tilt level values for the Nivel.

Difference: Displays the difference in milliradians between the actual reading of the
current X-tilt and Y-tilt values from the current value.

Tolerance: Specifies the angle in milliradians that the Nivel level can change and still be
considered in tolerance. Otherwise, you will need to use the Reset Nivel option on the
"Options tab".

Monitoring frequency: Defines how often (in seconds) a Nivel monitoring value is read.
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Use Nivel: Defines whether or not a Nivel is used. This toggles the visibility of the Nivel
menu items and toolbars.

Axila Arm Interface

The Axila interface is used with an Axila arm machine. PC-DMIS software should be installed first,
before proceeding with installing driver and arm-specific data delivered with your machine. The
GDS driver for your Axila machine is protected by an HASP dongle that you must attach to your
computer. The GTech/ROMER CD-ROM provides utilities for use with your machine.

Before starting PC-DMIS, rename the axila.dll to interfac.dll.

The Machine Option dialog box has two tabs for the Axila interface:
Debug tab

See the "Generating a Debug File" topic.

GDS Setup tab

This tab provides a button (Start Setup) that initiates the setup software that you installed with
your Axila interface.

Note: The GDS document for the Axila interface is available from the Wilcox FTP site:
ftp://ftp.wilcoxassoc.com/docs/How To Docs/E121 Gds manual UK.pdf

Axila Pulled Hit Feature

The Axila interface supports pulled hits. See "Pulled Hits Method" in the "Probe Compensation"
chapter.

Faro Arm Interface

The Faro interface is used with a Faro arm machine. Software for your Faro arm is available on
Wilcox's FTP server (ftp://ftp.wilcoxassoc.com/Hardware/Portable/Faro/).

Before starting PC-DMIS, rename the faro.dll to interfac.dll.
The Machine Option dialog box has five tabs for the Faro interface:
Comm tab

See the "Setting the Communication Protocol" topic. Default value is Comm Port 1, 38400 Baud,
No parity, 7 data bits, and 1 stop bit.

Axis tab
See the "Assigning the Machine Axes" topic.

Debug tab
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See the "Generating a Debug File" topic.

Machine as Mouse tab

See the "Machine as Mouse Settings" topic.

Tools tab

This tab provides a Diagnostics button and Hardware Config. button. These buttons launch
Programs from Faro to test and configure your Faro Arm.

Manual (MIIM).

Note: Additional information for this interface is provided in the Machine Interface Installation

Faro Pulled Hit Feature

The Faro interface supports pulled hits. See "Pulled Hits Method" in the "Probe Compensation”

chapter.

See "Appendix A: Faro Portable Arm"

Machine as Mouse Settings

Machine Options

Comm I iz I Debug Machine az Maouse | Tools I

—Back Buttan

" Centers Cursor
= As right mouse button

™ As center mouse button

— Machine az Mouse Statuz——

= On

o 0if

Tracking Speed

Fast

Sl 0

I

k. I Cancel

£pply Help

Machine Options dialog box - Machine as Mouse tab

The Machine as Mouse tab allows you configure the capabilities of the Faro arm movement and

button clicks to control the pointer movement and mouse button clicks.
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Back Button: You can set the Back button of the Faro
arm to: Centers Cursor (moves the mouse pointer
the center of the screen), As right mouse button, or
As center mouse button.

Machine as Mouse Status: Select whether Machine as
Mouse mode is On or Off.

Tracking Speed: Controls how quickly the mouse
moves relative to the Faro arm movement.

Enabling and Disabling Mouse Mode

e To enable mouse mode, press the front and back button together.

e To disable mouse mode, when PC-DMIS screen is maximized (note that the window
MUST be maximized), move the mouse cursor to the very top of the title bar (which is
also the very top of the screen because PC-DMIS is maximized), then click the button
that simulates left mouse button.

SMX Tracker Interface

The parameters that control how PC-DMIS interfaces with the Faro SMX Laser interface can be
configured by selecting the Edit | Preferences | Machine Interface Setup menu item. This
opens the Machine Options dialog box. The following four tabs are available:

e Options tab

e Resettab

e Aiming tab

o Debug tab: See the "Generating a Debug File" topic in the core PC-DMIS document.

Note: Additional information for this interface is provided in the Machine Interface
Installation Manual (MIIM). Also review the documentation that came with you SMX
Tracker.

Files used with the SMX Tracker are located here:
ftp://ftp.wilcoxassoc.com/Hardware/Portable/Faro-SMXLaser/
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Options tab

Machine Options

Dptionz I Reset I .-’-'-.imingl DEI::ugI

— ICU Optionsg

I Clazure

=~

Execute Option |

R esuilts:

P I'IEE.'IEE.'IEE.'IEIEI

Update Interval
Wector [nteral

Yector Diztance

1000
200

254

" Use Wector Distance

" Use Last Wk
¥ Maovectar

[V iutomatic Closure Window

k. I Cancel

Apply

| Help

Machine Options dialog box - Options tab

The Options tab provides the means to execute various TCU (Tracker Control Unit) Options and
configure communication and other parameters. TCU options are also available as menu items.

TCU Options: This area allows you to execute the following options:

Closure: Opens the Closure window. See "Using the Closure Window" topic.

Home: Point your laser tracker to the home position.
Log Off: Log Off from the SMX Tracker.
Log On: Log On to the SMX Tracker

Motors Off: Releases the horizontal and vertical tracker head motors in order to
allow manual tracker head movement.

Motors On: Engages the horizontal and vertical tracker head motors in order to
allow manual tracker head movement.

Operational Checks: See "Performing Operational Checks".

Tracker Pad:
Wake Up:
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[Note: TCU Options are more readily available from the Tracker toolbar/menu.

IP Address: Specify the IP address of your Laser Tracker controller (default
128.128.128.100).

Update Interval:
Vector Interval:

Vector Distance: This defines the distance that you need to move the T-Probe/Reflector
from hit location before a "Pulled Hit" will be taken.

"Pulled Hit" - Changes the vector to that of the line between the location where you first depress
the hit button (at the "Normal Hit" location) to the location where you release the hit button. This
line must be longer than the Use Vector Distance to successfully register a "Pulled Hit".

"Normal Hit" - A "Normal Hit" is taken when you press and release the hit button in the same
location.

O S

Example showing vector distance and movement

Vector Option: Choose one of these vector options:

e Use Vector Distance: Allows you to establish the vector using a "Pulled Hit".
e Use Last IJK: Uses there same IJK vector values of the last measured point.

e No vector: When this option is selected, you are able to produce scan data
when you press and hold a button on the T-Probe.

Automatic Closure Window: When this check box is enabled, the Closure window will
automatically be opened if the reflector is very close to the home position (the nest).
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Reset tab

Machine Options

Optione Feset |.-’-'-.iming| Del:uugl

b ountPoint Home I
% Machine
" Part coord.
sdd | Delete |
% |15.35 Yy |12.22
—ADM

" Interferometer Only
[T | Use Default Feset

& |nterferometer Set by AL

0 ADM Orly

Set Default Beszet |

Default Rezet; I

Beset

i

z [64.01

Delay before positioning I

ok |

Cancel

Apply

Help

Machine Options dialog box - Reset tab

Home: Aims laser to the BirdBath position.

Machine or Part coord. option: Select Machine if you are using Machine Coordinates, or

Part coord. if you are using part coordinates

Aim: Select a point from the Reset Point list, and click the Aim to move the laser to the

specified point.

Add: Click the button to open the Point dialog box. Provide a Title and the XYZ values,
and click Create. The new point is added to the Reset Point list above. For example, you
might have attached reflectors to positions on a car door. You could then name these

positions Doorl, Door2, Door3, etc.

Delete: Select a point from the Reset Point list, and click Delete. The selected point is

deleted.
ADM

Interferometer Only:
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Use Default Reset:
Interferometer Set by ADM:

ADM Only:

Set Default Reset: Select a point from the list above (to the left of the Home button), and
click Set Default Reset. This is now the Default Reset. If the beam is broken with your
reflector, the laser will point to the defined Default Reset.

Delay Before Positioning: Provides the time in milliseconds before the laser tracker will
point to the next position.

Aim Laser To Next Point: The laser tracker will point to the next point after completion of
the previous point.

Aiming tab

Machine Options x|

Dptinnsl Fieset  Aiming | Del:uugl

Up  Motors Off

Tracker Pad |
Move Distance: |53.ED23522EI¢ _j

Search Diameter: |0767401574¢ _|*~.

Search | Take Hit |

] I Cancel Apply Help

Machine Options dialog box - Aiming tab
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Motors On: Engages the horizontal and vertical tracker head motors in order to allow
manual tracker head movement.

Motors Off: Releases the horizontal and vertical tracker head motors in order to allow
manual tracker head movement.

Tracker Pad:

Control buttons (Left, Up, Right, Down): Clicking the control buttons will move the laser
in the respective direction. Click a control button once and the tracker slowly begins to
move until you click Stop. Each successive click will cause the tracker to move more
quickly in that direction. The black box in the middle of these buttons will flash with a green
indicator when the reflector is considered to be settled.

Move Distance: This value provides the approximate distance at which the laser will
search for the reflector when you click Search. Moving the associated slider to the right
will increase the Move Distance value will moving it to the left will decrease the value.

Search Diameter: Provides the diameter for the search area at the approximate Move
Distance when you click Search. Moving the associated slider to the right will increase the
Search Diameter value will moving it to the left will decrease the value.

Take Hit: Will measure a stationary hit (same as Ctrl-h) at the current location of the
reflector.

GOM Interface

The GOM interface is used with the CTR, GOM, and Krypton machines. This interface works via
a serial port. A generic parser can be used to adapt the interface to work with other manual
machines where the format of data being received is known. Traconsa, Layout, and Manual
Mitutoyo machines can be used in this manner with additional registry values (see the MIIM).

Before starting PC-DMIS, rename the GOM.dII to interfac.dll.
The Machine Option dialog box has three tabs for the GOM interface:
Controller tab

See the "Setting the Communication Protocol" topic. Default value is Comm Port 1, 9600 Baud,
No parity, 8 data bits, and 1 stop bit.

Axis tab
See the "Assigning the Machine Axes" topic.
Debug tab

See the "Generating a Debug File" topic.

Note: Additional information for this interface is provided in the Machine Interface Installation
Manual (MIIM).
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Total Station Interface

The parameters that control how PC-DMIS interfaces with the Total Station interface can be
configured by selecting the Edit | Preferences | Machine Interface Setup menu item. This
opens the Machine Options dialog box. The following tabs are available:

Instrument Information Tab
Comm Tab

Reset Options Tab

Instrument Options Tab
Environmental Parameters Tab
Debug Tab

Instrument Information Tab

Comm Tab
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Reset Options Tab
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Instrument Options Tab
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Environmental Parameters Tab
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Debug Tab

See the "Generating a Debug File" topic in the core PC-DMIS document.

Common Portable Functionality

Some PC-DMIS Portable capabilities are common among portable devices. This chapter provides
information about this basic functionality. Common elements include:

¢ Importing Nominal Data
e Probe Compensation

e Using Hard Probes

e Probe Trigger Options

e Converting Hits to Points
e Edge Point Mode

Importing Nominal Data

PC-DMIS allows you to import nominal data of various types for the extraction of feature nominals.
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Import the Following CAD Data Types:

e Standard Formats: DXF, IGES, SETP, STL, VDAFS, XYZ
e Optional: Catia 4, Catia 5, Parasolid, Pro-engineer, Unigraphics
e Direct CAD (DCI): ACIS, AIMS, CATIA, I-DEAS, Pro-engineer, Solidworks, Unigraphics

See "Importing CAD Data or Program Data" in the "Using Advanced File Options" chapter of the
Core PC-DMIS documentation.

If you have Inspection Planner programmed on your portlock, you may also use the Generic
Parser to import ASCII files. See "Using the Generic Parser to Import ASCII Files" in the Core
documentation for more information.

Probe Compensation

To accurately measure hits, points are compensated from the center of the probe tip to the part
surface. There are a couple of things that should be understood when measuring with a portable
device.

e The XYZ values of the DRO (Digital Readout) are the 3D location of the CENTER of the
probe.

e When probing a single point on a part, PC-DMIS compensates for the probe radius by
doing using one of two methods:

1. Probe Shaft: Monitoring the angle of the probe shaft and compensating along the
vector of the shaft to the point location on the surface.

2. Pulled Hit: Monitoring the direction of a "pulled hit" and compensating along the
direction vector between the where the hit button was pressed and subsequently
released.

Normally, when measuring with portable CMMs with a hard probe, the probe’s shank vector is
used as the hit vector. However, due to the shape of a particular part, you may not be able to
position the probe’s shank to get a proper hit vector.

For example, if you want to measure a small, deep hole, but the end of the arm is too large to fit
into that hole, you need to take "pulled hits" to get each hit vector to properly point towards the
center of the hole, thereby determining the proper infout compensation. Pulled hits are hits whose
vectors match the direction pulled away from the hit location, not the default shank vector of the
probe.

Probe Shaft Method

For a portable arm device, you would follow this procedure to measure a point on a top surface
using the probe shaft for probe compensation:

1. Place the probe on the top surface with the probe shaft straight up (perpendicular to the
surface) from the point location (B). The point will be compensated in the direction (A) of
the probe shaft.
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-~ -~
Correct Position Incorrect Position

2. Press the Hit button.
3. Press the Done button. Notice the measured point has been added to the Edit Window.
4. With the point high-lighted, press F9 to open the Measured Point dialog box.

Measured Poink

Feature Mame:
[PHT1

[ Regenerate Hit Tangets "Enurdinate System

[~ Copyto Actuals & Hect © Polar
Feature Theareticalz

KNDM:IESE.E? I:I.EI'EH
YNDM:IEE.BB .J:I-EI.EIEEI
£ I.'-"5.32 K: I.EIEIE

k. | Cancel | HitTargets...l

Measured Point Example showing hit vector pointing up.

5. Notice the IJK values in the example are generally pointing up (0,0,1). These values
should generally coincide with the surface vector at the points location.

Important: Care should be taken to hold the probe normal to (perpendicular) the surface when
probing single points.

Pulled Hits Method

For a portable arm device, you would follow this procedure to measure a point using a "pulled hit"
for probe compensation:

1. Place the probe on the surface at the point location (1). The probe shaft vector does not
matter when performing a "pulled hit".
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Either one of these examples will work for pulled hits

2. Press and hold the hit button long enough to get a pulled hit, but not so long that PC-
DMIS starts scanning the part. To change the length of time to distinguish between
“pulled hit” or “start scanning”, you can modify
the DelayToStartSendingScanPointsToManualHit registry entry using the PC-
DMIS Settings Editor.

3. Move the tip in the direction of the vector (2) you want to send to PC-DMIS, away from
the hit location. You must move it a distance equal to or greater than the defined vector
distance (3). To define the minimum distance from the hit that you must move the probe
for a pulled hit to be accepted, you can modify the VectorToIMM registry entry using the
PC-DMIS Settings Editor.

4. Release the button. You will hear a different lower audible tone. Notice the measured
point has been added to the Edit Window.

5. With the point high-lighted, press F9 to open the Measured Point dialog box. Verify that
the vector is following the PULL direction not the shaft direction.

Note: For Auto Features, the last hit vector determines the compensation direction. For
Measured Features, the first hit vector determines the compensation direction.

Supported Interfaces
The following interfaces support pulled hits:

e Faro Interface

e Romer

e Axila

e SMXLaser (Faro tracker)
e leica

Using Hard Probes

PC-DMIS Portable supports a variety of hard probes. The use and calibration of hard probes is
similar to that of TTP probes.

If a hard probe is selected, PC-DMIS expects a probe that does not automatically trigger when it
comes in contact with the part. DCC calibration cannot be done using a hard probe. Verify that
the correct probe type is selected.
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F When measuring with an arm machine, it
is recommended to hold it such that the
probe is between you fingers with the
buttons accessible with your thumb.

When measuring geometric features (lines, circles, planes, etc.) the probe radius is compensated
based on the resolved feature itself rather than the individually compensated points.

For example: If you are measuring a plane, &
the individual hit points that comprise the
plane feature do not have to have to be
measured with the probe shaft perpendicular
to the surface of the feature.

PC-DMIS Portable monitors the probe shaft of the FIRST HIT when measuring a circle, cone, or
cylinder to determine if you are measuring the inside diameter (ID) of the outside diameter (OD).

In most cases you cannot physically orient the probe exactly normal to the surface of an ID circle
without interference from the other side of the circle feature. The probe should be tipped as much
as possible toward the center of the circle to register an inside diameter circle and away from the
center to register an outside diameter circle.

After measurement of an ID or OD circle, you can verify that PC-DMIS has correctly determined
the circle type by pressing F9 on the highlight feature in the Edit Window. Check the Circular
Feature Type option.

Probe Trigger Options

Using Probe Trigger Options allows you to trigger a hit when certain conditions are met while
using manual CMM machines. The interfaces that support probe trigger options include: Romer,
Leica, BackTalk, Faro, Garda, GOM (Krypton), Axila, Polar, and SMXLaser.

Inserting POINT AUTOTRIGGER, PLANE AUTOTRIGGER, and POINT MANUAL TRIGGER
commands into your part program can be done from the Probe Trigger Options tab of the
Parameters dialog box (Edit | Preferences | Parameters or F10) or from the Probe Mode
toolbar.

These trigger commands function with the following supported features:

e Auto Features: Circle, Ellipse, Edge Point, Round Slot, Square Slot, Notch Slot, and
Polygon
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e Measured Features: Circle, Line, and Round Slot
The available Probe Trigger options are:

e Point AutoTrigger
e Plane AutoTrigger

e Point Manual Trigger

Point AutoTrigger

The POINT AUTOTRIGGER/ command tells PC-DMIS to automatically take a hit when the probe
enters a tolerance zone at a specified distance from the original hit location. For example, if the
tolerance zone, the Radius value, is set to 2 mm, a hit is taken when the probe is within 2 mm of
the hit location.

You can use this option with manual machines; instead of pressing a button to take a hit, you can
place POINT AUTOTRIGGER/ commands at any standard location in the Edit window.

You can add AutoTrigger commands from the Point AutoTrigger area of the Probe Trigger

&
Options tab or by clicking the Surface Auto Trigger Mode button ™" from the Probe Mode
toolbar.

Paoint Auto Trigger

[w COin Trigger Radius 3
[+ Beeping On Imsert Command

Point AutoTrigger area on the Probe Trigger Options tab

Note: In addition to the standard supported features (as noted in the "Probe Trigger Options"
topic), the AUTOTRIGGER command supports the Auto Vector Point feature and the Measured
Point feature.

On: Selecting this check box activates the POINT
AUTOTRIGGER command. Commands in the Edit
Window that follow the inserted POINT
AUTOTRIGGER command will use the point auto
trigger functionality as defined.

If you do not select this check box and you click the
Insert Command button, PC-DMIS inserts the
command line into the Edit Window but doesn't
activate the command.

Beeping On: Selecting this check box activates a
beeping sound associated with your POINT
AUTOTRIGGER/ command. As you approach the
target with the probe, beeps become more frequent.
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Trigger Radius: The Radius box allows you to type a
tolerance zone value. When the probe moves into
this tolerance zone, it automatically and immediately
takes a hit.

Insert Command: Clicking the Insert Command button
inserts the POINT AUTOTRIGGER/ command into
the Edit window for the current part program.

This command line reads:

POINT AUTOTRIGGER/ TOG1, TOG2, RAD

TOG1: This toggle field corresponds to the Point AutoTrigger On check box. It displays
either ON or OFF.

TOG2: This toggle field corresponds to the Beeping On check box. It displays either ON
or OFF.

RAD: The radius field contains the value for the tolerance zone, and it corresponds to the
Trigger Radius box. This value is the distance from the actual point that PC-DMIS takes
the hit.

Plane AutoTrigger

The PLANE AUTOTRIGGER/ command tells PC-DMIS to automatically take a hit when the probe
passes the plane defined by the surface normal of a supported feature at the level of the defined
depth. For auto features, this defined location will be adjusted based on options such as sample
hits or RMEAS features. As the probe center passes from one side of the plane to the other, the
probe will trigger and the hit will be taken.

You can use this command with manual machines; instead of pressing a button to take a hit, you
can place PLANE AUTOTRIGGER/ commands at any standard location within the Edit window.

You can add TriggerPlane commands from the Plane AutoTrigger area of the Probe Trigger

Options tab or by clicking the Edge Auto Trigger Mode button s from the Probe Mode
toolbar.

This command only works in online mode. If the AUTOTRIGGER/ command is used, it will take
precedence over the PLANE AUTOTRIGGER/ command.

Plane Auto Trigger
v O

v Beeping On Inzert Command

Plane AutoTrigger area on the Probe Trigger Options tab

Note on Faro and Romer Machines: As defined above, PC-DMIS will automatically take a hit
when the probe passes the plane. However, if you are using a Faro or a Romer machine, the
probe will not trigger again until you press the Accept button (or Release button). You must
press this button after each registered hit in order to continue.
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On: Selecting this check box activates the PLANE
AUTOTRIGGER/ command. Commands in the Edit
Window that follow the inserted PLANE
AUTOTRIGGER/ command will use the plane auto
trigger functionality as defined.

If you do not select this check box and you click the
Insert Command button, PC-DMIS inserts the
command line into the Edit Window but doesn't
activate the command. The PLANE
AUTOTRIGGER/ command will not function until the
option is turned on.

Beeping On: Selecting this check box activates a
beeping sound associated with your PLANE
AUTOTRIGGER/ command. As you approach the
target with the probe, beeps become more frequent.

Insert Command: Clicking the Insert Command button
inserts the PLANE AUTOTRIGGER/ command into
the Edit window for the current part program.

This command line reads:

PLANE AUTOTRIGGER/ TOG1,TOG2

TOGL1: This toggle field corresponds to the On check box. It displays either ON or OFF.

TOG2: This toggle field corresponds to the Beeping On check box. It displays either ON
or OFF.

Point Manual Trigger

The POINT MANUAL TRIGGER/ command tells PC-DMIS to only accept a manual hit when it is
within the specified tolerance zone.

You can add POINT MANUAL TRIGGER/ commands from the Point Manual Trigger area of the
Probe Trigger Options tab.

You can use this option with manual machines; when PC-DMIS prompts you to take a hit, trigger
the probe as you wish. Each trigger will be evaluated to see if it is within the cylindrical trigger
tolerance zone. If it is not, you will receive an error in the Machine Errors list of the Execution
Mode Options dialog box. PC-DMIS will then ask you to take the hit again. You can place POINT
MANUAL TRIGGER/ commands at any standard location within the Edit window.

This option only works in online mode.

Point Manual Trigger

v On Trigger Radius 0
Insert Command
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Point Manual Trigger area on the Probe Trigger Options tab

Use Trigger Tolerance: Selecting this check box
activates the POINT MANUAL TRIGGER/
command. Commands in the Edit Window that follow
the inserted POINT MANUAL TRIGGER/ command
will use the point manual trigger functionality as
defined.

If you do not select this check box and you click the
Insert Command button, PC-DMIS inserts the
command line into the Edit Window but doesn't
activate the command. The Trigger Radius
capability is disabled until the option is turned on.

Trigger Radius: The Trigger Radius box allows you to
type a tolerance radius value. When the probe is
triggered, PC-DMIS will check to see if the probe is
within this tolerance zone. If it is, the hit will be
accepted. It is it not, you will be asked to take
another hit.

Insert Command: Clicking the Insert Command button
inserts the POINT MANUAL TRIGGER/ command
into the Edit window for the current part program
with the following options.

This command line reads:
POINT MANUAL TRIGGER/ TOG1, RAD

TOGL1: This toggle field corresponds to the On check box. It displays either ON or OFF.

RAD: The radius field contains the value for the tolerance zone, and it corresponds to the
Trigger Radius box. This value is the distance from the actual point that PC-DMIS
accepts the hit.

Converting Hits to Points

You can cause PC-DMIS to receive a stream of points from the interface. To do this, hold down
the Take Hit button on your portable device. This lets you quickly scan over a surface taking
several points in a very short amount of time.

Once PC-DMIS receives the stream of points, it can do one of two things with them:

e Create Individual Point Features. If you are in Point Only Mode or if you have the Auto
Feature Vector Point dialog box open, PC-DMIS will create individual point features from
this stream of points.

= To enter Point Only Mode, click Point Only Mode ﬂfrom the Graphics Modes
toolbar.
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= To access the Vector Point dialog box, select the Vector Point gfrom the Auto
Features toolbar.
= Guess the Feature. If you are not in either of these mode the points will go onto the hits
buffer and you will see the hit count increment on the Status Bar. When you finish
measuring, the resulting feature depends on your settings and if Guess Mode is being
used.

Edge Point Mode

Edge Point Mode allows for walk-up measurement of sheet metal features without using the Auto
Features dialog box. The features generated using this mode are all Measured Features rather
than Auto Features with two exceptions: If you are in point only mode, then PC-DMIS will create
either an auto vector point or an auto edge point. An auto edge point will be created if you take
your hit close to an edge and then slide it over the edge to complete the guiding.

For this mode to be enabled you must do the following:

e Program the Sheet Metal option into your portlock.

e Import a CAD model with surfaces for the part you are measuring.

e Select the Find Nominals check box from the General tab of the Setup Options dialog
box.

e Specify the needed tolerance distance in the Settings Editor for the
DistanceToClosestEdgeTolerancelnyM value in the Option section. The default value is
5MM. Hits taken within this distance from the edge will initiate guided mode for
completion of the edge point.

To measure points in Edge Point Mode:

1. Take measurements in Learn Mode within the tolerance
(DistanceToClosestEdgeTolerancelnvM) near the edge point location. PC-DMIS finds the
nominals from the CAD model and checks to see if the hit is within tolerance. If the
measurement is within tolerance, PC-DMIS will go into guided mode rather than storing
the hit in the buffer.

2. In guided mode, slide the probe tip over the edge to complete the edge hit.

3. PC-DMIS will place the completed edge hit into the buffer in learn mode. This allows for
the guessing of features as you measure.

4. If you didn’t want an edge hit, press the end button and PC-DMIS will cancel guided
mode and add the previous hit to the buffer.

Note: When creating features in Guess mode from edge hits; circles, lines, and slots will be 3D
features.

To eliminate internal borders between surfaces for determining edges, use the
AdjacentEdgeTolerancelnMM in the Option section of the Settings Editor. This is useful in
situations where the CAD model has gaps between surfaces. If the gaps are large, you may need
to increase the default value of 0.1MM.

Edge Point Mode also uses half of the thickness value from the Auto Feature dialog box to
determine the depth. Normally, you only need to set this once to the part thickness and then close
the Auto Feature dialog box. This value is written to the registry.
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Note: Edge Point Mode is designed for portable devices, but will work with any device with a hard
probe.

Using a Romer Portable CMM

This section discusses the configuration and general usage of your Romer Portable CMM with
PC-DMIS. Refer to documentation provided by Romer for detailed information on configuring and
using your Romer arm.

e Romer Portable CMM: Introduction

e Getting Started

e Configuring a Perceptron Contour Sensor
e Calibrating a Romer Hard Probe

e Calibrating the Perceptron Sensor

e Using Romer Arm Buttons

e Using a Romer Laser Sensor

Romer Portable CMM: Introduction

Romer Portable CMMs are articulated arm machines used to measure parts using either a hard
probe or Perceptron laser probe.

PC-DMIS uses WInRDS to interface with your Romer arm. Please refer to the WinRDS
documentation for detailed information for configuration and usage of your portable arm. The
latest WInRDS software is available from the Wilcox FTP site at
ftp://ftp.wilcoxassoc.com/Hardware/Portable/Romer/.

Note: To use a Romer arm device with PC-DMIS you must have your portlock programmed with
the Romer interface option. You may additionally need to have the Laser Probe option with the
"Perceptron” Probe Type programmed if you are using a Perceptron probe on a Romer arm.

Important: The Rotary Table portlock option MUST NOT be selected when you are using a
portable device since it will cause problems with your portable device.

The information provided in the topics in this chapter were written specifically for Romer arms, but
may be relevant to non-Romer arms.

Getting Started

There are a few basic steps that you should take to verify that your system has been properly
prepared before beginning the measurement process with your portable arm.

If you plan to use a Perceptron Contour sensor with your Infinite arm, then you will also needs to
follow the steps outlined in the "Configuring a Perceptron Contour Sensor" topic.

PC-DMIS 2011 Portable Manual Using a Romer Portable CMM « 43



Wilcox Associates, Inc.

44 « Romer Portable CMM: Introduction

This section contains supplemental material to the standard WinRDS documentation for your
Romer Infinite Arm. For additional setup information please consult the WinRDS documentation
and Perceptron Contour sensor documentation.

To configure your Romer Infinite arm follow these steps:

e Step 1: Set Up the Romer Infinite Arm
e Step 2: Set WinRDS Environment Variables
e Step 3: Install PC-DMIS for Romer

Step 1: Set Up the Romer Infinite Arm

1. Mount the fixturing base to a stable platform using the mounting screws or magnetic
chucks.

2. Place the arm on the fixturing base by screwing the large threaded ring at the base of the
arm to the fixturing base.

3. Once the arm is securely mounted, plug in the power to the arm and verify the power
comes on. Turn off the arm until step 6.

4. Install WinRDS (version 2.3.5 or later) if it has not already been installed on the computer.
WinRDS 3.1 is available via this link:
ftp://ftp.wilcoxassoc.com/Hardware/Portable/Romer/RDS/. Installing WinRDS will place
two icons on your computer desktop; One is called Cimcore Arm Utilities and the other
Quick Check Tools.

Note: WIinRDS versions earlier than 2.3.5 are not adequately supported for use with Perceptron
Contour sensors.

Important: There are two ways of communicating with the Infinite arm. 1) via USB connection, 2)
via wireless connection if your computer has a wireless Network Interface Card (NIC). Because of
the high communication speed required by laser scanners, it is preferred that you connect your
computer to the Infinite arm via the USB port when using a Perceptron Contour Sensor. Wireless
communication is not covered in this document. If you want to connect via the wireless, please
see your Infinite Setup Guide and other documentation installed with the WinRDS installation.

5. Plug in the USB connector into one of the USB ports on your computer (or verify Wi-Fi
communication if you are not using a Perceptron Contour sensor).

6. Start up the arm by toggling the power switch. If you are running Window 2K or Windows
XP, your computer will detect the connection and ask you if you want to install the USB
drivers for the arm. Go ahead and install the USB drivers.

7. Once the driver installation is complete, double click the Cimcore Arm Utilities icon on
your desktop. This will launch the Arm Utilities application. When the application starts
up, it will automatically try to connect to the machine. If the machine is connected
properly, it will connect to the arm and ask you to reset the axes. If there are problems,
please consult the WinRDS and Cimcore documentation.

8. To reset the axes, move all of the joints on the arm until each of the joints are zeroed out.
As each axis is zeroed out the corresponding axes bar graphs will fill as shown below.
When all the axes are homed (zeroed out) the dialog box will automatically close.
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At this point the machine is connected and ready to work.

Step 2: Set WinRDS Environment Variables

There is one last step to work with PC-DMIS. If you are using a version of WinRDS prior to
version 5.0, you will need to set the WinRDS directory in the path of the computer. To do this,
follow these steps:

1. Open the Control Panel by clicking the Start button and selecting Control Panel.

2. Double-click the System icon to open the System Properties dialog box.

3. Select the Advanced tab.

4. Select the Environment Variables button.

5. Inthe System Variables section of the Environment Variables dialog box, scroll down
until you see Path on the left. Select Path from the list and select the Edit button.

6. Go to the end of the Variable Value line and add a semicolon (;) followed by the path of

the WIinRDS installation (i.e. c:\Program Files\CIMCORE\WinRDS)
7. Click OK on the Edit System Variable dialog box, click OK on the Environment
Variables dialog box and click OK on the System Properties dialog box.

At this point you can launch PC-DMIS. You may get a message saying “Retrieving arm specs
from the machine” depending on how you have configured WinRDS. This setting can be changed
through the Arm Utilities program.

Step 3: Install PC-DMIS for Romer

Once you have verified connection of the PC to the arm, install PC-DMIS by doing the following:
NOT using a Perceptron Laser Sensor

1. Your portlock should have already been programmed with the Romer interface option
before installing PC-DMIS.

Note: If All interfaces is programmed inyour portlock (like a demo dongle), you will need to
manually rename Romer.dll to interfac.dll. Romer.dll is found in the PC-DMIS install directory.

2. Install PC-DMIS. PC-DMIS is now ready to use.

ARE using a Perceptron Laser Sensor
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1. Your portlock should have already been programmed with the Laser Probe, Perceptron,
and the Romer interface options before installing PC-DMIS. If you don’t have Laser and
Perceptron specified in the portlock, you will not have the necessary Perceptron files as
indicated below. Additional files will be installed that are required by WinRDS when you
install PC-DMIS.

Note: If All interfaces is programmed inyour portlock (like a demo dongle), you will need to
manually rename Romer.dll to interfac.dll. Romer.dll is found in the PC-DMIS install directory.

2. Install PC-DMIS. Do not run PC-DMIS at this point.

3. Verify that the probe.8 file has been installed in your ArmData directory (usually
c:\Program Files\CIMCORE\WinRDS\ArmData). This file should be installed by PC-DMIS
during the install process as long as your port lock is programmed correctly. The probe.8
file is used by WinRDS as the identifier for the Perceptron Contour sensor. If you do not
have a copy of this file, make sure that you contact your PC-DMIS distributor.

4. Continue to the "Configuring a Perceptron Contour Sensor" section.

Important: The Rotary Table portlock option MUST NOT be selected when you are using a
portable device since it will cause problems with your portable device.

Configuring a Perceptron Contour Sensor

This section discusses the configuration of your Perceptron Contour sensor once you have
configured you Infinite Arm outlined in the "Getting Started" section.

To configure the Perceptron Contour sensor follow these steps:

Step 1: Connect the Perceptron Sensor Controller Box
Step 2: Configure the Network Card

Step 3: Attach Your Contour Sensor

Step 4: Complete the PC-DMIS Configuration

Step 5: Verify Sensor Installation

Step 1: Connect the Perceptron Sensor Controller Box

The connection to the Perceptron Sensor controller box requires a dedicated Network Interface

Card (NIC). You will need to use the integrated NIC on your computer or purchase an additional
NIC because the Perceptron requires a dedicated NIC for communication with their Perceptron

Sensor controller box.

Important: A USB NIC is not sufficient for this connection. If you are using a desktop computer,
you will need an additional PCI NIC or if you are using a laptop, you will need a PCMCIA NIC.

To Connect Your Perceptron Sensor Controller Box:

1. Remove the cap on the back of the Infinite Arm labeled “SCANNER”.

2. Take the sensor cable from the Perceptron box and plug it into the "Sensor” connector on
the Perceptron controller box. Plug the other end into the "SCANNER" connection on the
back of the arm.

3. There may be a small pig-tail that comes off of the end plugged into the Perceptron
controller box depending on what version of Perceptron controller you have. If you have a
pig tail, plug the pig tail into the connector marked “Trigger”.
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4. On the other side of the Perceptron controller box, connect a crossover RJ45 cable.
Connect the other end to the dedicated NIC on the computer.

Step 2: Configure the Network Card

In order to communicate with the Perceptron controller box you will need to configure your
dedicated NIC following these steps:

1. Open the Control Panel by clicking the Start button and selecting Control Panel.

2. Double-click the Network Connections icon to view the current Network Connections.

3. From the list of LAN or High Speed-Internet, double click on the name of the NIC
connected to the Perceptron controller box.

4. Click Properties on the General tab.

5. Unselect all items except Internet Protocol (TCP/IP) by clicking in the check box next to
any of the items that are currently checked. This should leave the list with only Internet
Protocol checked.

Components checked are used by this connection;

C1% Nw/Link NetBIOS =
U1 MwiLink IPH/SPRANetBI0S Compatible Transport Protoc
L 18" 3Com BCAITDI DI TDI

|5 Irkernet Pratocal [TCPAP) =
| | »

Irstall,,, Uninztall | I |

6. Highlight Internet Protocol by selecting the text (not the check box) and select
Properties.

7. Onthe General tab of the Internet Protocol (TCP/IP) Properties dialog box, select the
radio button labeled Use the following IP address and type the following values as
shown in the image:

" Dbtain an IP address automatically
' Usze the following IP addiess:

|P address: | 192.168. 19 . 1
Subnet mask: | 255 .255 . 255 . 0
Default gatessay: I

e |P address: 192.168.19.1
e Subnet mask: 255.255.255.0

8. Click Advanced to open the Advanced TCP/IP Setting dialog box.

9. From the Advanced TCP/IP Settings dialog box select the WINS tab.

10. Select the Disable NetBIOS over TCP/IP option in the NetBIOS setting area.

11. Click OK on the Advanced TCP/IP Settings dialog box, click OK on the Internet
Protocol (TCP/IP) Properties dialog box and then click OK on the <dedicated NIC>
Properties dialog box.
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Step 3: Attach Your Contour Sensor

1. Mount the Contour sensor to the wrist. If you are using a seven axis infinite, you will need
to mount the sensor in the mount that is in the axis of the seventh joint.

2. Turn on the Perceptron Sensor controller box by pressing the power button located close
to the power connector and the trigger connector. This is not to be confused with the
sensor power rocker switch located on the same side of the controller box. The boot
sequence for the controller box may take as long as two minutes. You will know when the
boot cycle is complete because the green Ready LED will be lit.

3. When the boot cycle is complete, turn the sensor power rocker switch to the on position.
This will provide power to the sensor. You can verify that the sensor has power by
looking at the three LED’s on the side of the sensor head. The LED’s labeled +12V and
+5V should be lit. If they are not on, check the power on the sensor controller box and the
sensor cable. The LED marked LASER only comes on when scanning.

4. With the power on, browse to the Perceptron sub-directory inside the PC-DMIS install
directory. Double click on the WinSen application. This is a diagnostic application
provided by Perceptron. When the application is launched it will try to establish
communication with the sensor. If successful you should receive several messages with
Status=0x00000000 (All OK). You should also see a line indicating the sensor ID. If there
is no sensor ID, there is no communication with the sensor.

5. Point the sensor at something and then select the Image | Live Sensor Display menu
item. You should then be able to see (if you are within the cameras field of view) the live
camera image of the part you are scanning. You should also see a red laser stripe
projected onto the part.

6. Once you are satisfied the system is working correctly, close WinSen.

Note: The sensor cannot communicate with two different host applications at the same time.
When you run PC-DMIS you must make sure that WinSen or any other application that
communicates with the sensor controller is off.
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Step 4: Complete the PC-DMIS Configuration

You are now ready to start PC-DMIS. After launching PC-DMIS, open a new part program and
follow these steps to complete the configuration:

1. Open the Setup Options dialog box by pressing F5.

2. Select the Laser tab.

3. Type the path to the CSGMain.bin file in the Sensor Binary File edit box. This is
normally installed with PC-DMIS into the Perceptron subdirectory of the main PC-DMIS
installation. Alternatively, you can use the Browse button to locate this file.

4. Click OK on the Setup Options dialog box.

To verify that the sensor is working in PC-DMIS, close down PC-DMIS and restart. This will
ensure that all necessary information is written to the system registry.

Step 5: Verify Sensor Installation

1. Start PC-DMIS and open the original part program created in the previous step. PC-DMIS
should be able to identify the probe that is currently on the system. Once you have a
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probe in your part program, you will see the Live View tab in the Graphics Display
Window of PC-DMIS. It allows you to see real time data that is collected by the sensor.

2. Switch to the Live View tab. It might take ten or twenty seconds to initialize the sensor so
be patient. You should see a slightly skewed green trapezoid in the center of the window
with a cross hair about two thirds the way to the top of the trapezoid. If you see anything
else, PC-DMIS was unable to connect to the sensor and should give you an error
message. If this happens, it usually means that the contour.dll file did not register
correctly during installation. See the "Contour.dll Registration” topic.

Note: Another potential problem is duplicate CSGMain.bin files. Verify that there are no other
copies of the CSGMain.bin file. If you do not have the correct version of CSGMain.bin, the sensor
will not initialize. Delete (or rename) any other CSGMain.bin files not in the current install of PC-
DMIS.

3. Pressthe Live View button to start the scanner striping. The live image should update
with the data being collected by the scanner. You can now use your scanner in PC-DMIS.

[Note: If you are still having problems, call PC-DMIS support. |

For additional information on how to use the scanner in PC-DMIS, please consult the PC-DMIS
Laser online help.

For additional information on the Perceptron system, see the Perceptron documentation included
with your PC-DMIS installation in the Perceptron sub-directory.

Contour.dll Registration
To Manually Register the Contour.dll:

1. Check that the power on the Perceptron Sensor controller box is on as well as the power
to the arm.

2. Open a command window (DOS prompt) and change to the Perceptron directory. This is
a sub-directory of the main PC-DMIS install directory.

3. Type the following on the command line “regsvr32 contour.dll”. After a few seconds you
should get a message saying “Contour.dll registered successfully”.

4. |If the file does not register successfully, contact PC-DMIS support. Otherwise, restart PC-
DMIS.

Calibrating a Romer Hard Probe

Calibration of a Romer Infinite probe is accomplished via the WinRDS software. PC-DMIS
interfaces with WinRDS to acquire probe calibration data. Follow the steps found in the Arm
Utilities User Guide document to calibrate your probe.

Perceptron Contour sensors are calibrated using the PC-DMIS Probe Utilities dialog box. See
the "Calibrating a Perceptron Contour Sensor" topic for information on how this is done.

Calibrating the Perceptron Sensor
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Once you have configured your Perceptron sensor, complete the following steps to calibrate your
laser probe:

Before You Begin

Exposure and Gray Sums During Calibration

Before you start calibrating your laser probe, be aware that PC-DMIS will automatically set the
exposure to the default calibration value of 300 and the gray sums to the default calibration
values of 10 for the minimum and 300 for the maximum. These values work best for most
calibration scenarios. Your original exposure and gray sums values will be restored once the
process finishes. While gray sums with values of 10, 300 are often appropriate for calibration,
values of 30, 300 are typical for normal scanning.

Exposure for Rare Lighting Conditions

An exposure value of 300 is sometimes not sufficient in rare lighting conditions, such as V4i in a
sodium lighting environment. If, due to such lighting conditions, it appears that PC-DMIS has
trouble accepting the laser arcs during the calibration process, you may need to lower the default
calibration exposure to a value close to 200. To do this, use the PC-DMIS Settings Editor, and
modify the PerceptronDefaultCalibrationExposure registry entry, located under the
NCSensorSettings group accordingly.

See the Laser documentation for information on exposure and gray sums.

Step 1: Define the Laser Probe

1. Open an existing part program, or create a new one.

2. Select the Insert | Hardware Definition | Probe menu option to open the Probe Utilities
dialog box (this dialog box will automatically appear whenever you create a new part
program.)
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Probe Utilities dialog box

3. Define a probe configuration that uses the CONTOUR probe and the appropriate Romer
arm inside the Probe Utilities dialog box. The type of Perceptron Contour probe is
specified in the SetUp Options dialog box.

Step 2: Calibrate the Laser Probe

The calibration process described in this step will vary depending on the type of "Measure Laser
Probe Options" and the type of installed interface. Refer to the "Measure Laser Probe Options"
topic for detailed information on calibration options. The following steps outline the procedure that
would be used when you are first calibrating your laser probe:

1. Once the tip is defined in Step 1, click Measure from the Probe Utilities dialog box. This
opens the Measure Laser Probe Options dialog box.

2. Click Measure to begin the calibration procedure. If you are NOT using a Perceptron V5
sensor, skip to step 5. If you are using a Perceptron V5 sensor you will first be prompted
to scan the entire range of the laser's Z depth on a flat target.

3. Measure the Z-depth of your V5 sensor by doing the following:

a. Place a white piece of paper on a flat surface where you will perform the flat target
calibration.

b. Hold the V5 sensor close to the flat surface so the scan line is beyond the laser's
projected grid box.

C. Press and hold the sensor's trigger while moving away to the full extent of the laser's
range such that the laser line crosses the grid box to the other side.

d. Release the trigger. This completes the flat target calibration.

4. Follow any on-screen instructions and visual indicators from the Laser View to complete
the sensor calibration on the calibration sphere.
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You will be prompted to move the probe to 15 different locations on the calibration sphere
(5 different positions around the sphere with three different fields at each position). The laser
probe will continually be probing, but it will only accept a stripe of data when certain criteria are
met. The system needs 5 stripes of data at each of the 15 different locations to complete the
calibration. When calibrating in the three fields (“far”, “left”, and “right”) for the 5 different positions,
be sure to take a hit (laser stripe) at both of the tropics (indicated as "Band 1" and "Band 2"). Also,
when probing at 0, 120, and 240 degrees around the equator, favor the lower part of the sphere
by taking 2 stripes on the lower location and only 1 on the upper location. This is because
additional data will be taken during sets 4 and 5 which occur on the top of the sphere.

Graphical Depiction of the Different Probing Locations

e 5 Positions around the sphere:

Position 1: The laser stripe should be horizontal along the side of
the sphere as in the image below.

Position 2: Rotate the sensor 120 degrees around the sphere

from Position 1.

Position 3: Rotate the sensor 120 degrees around the sphere

from Position 2.

Position 4: Point the sensor straight down on the top of the

sphere.

Position 5: Point the sensor straight down on the top of the
sphere with the laser stripe located 90 degrees from Position 4.

e 3 Sensor Fields (Far, Right, and Left) within the laser's range:

Field 1: Far

Field 2: Right

Field 3: Left
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e 2 Bands on the sphere's surface. Hold the probe within either of
these bands for five stripes.

R
-_

Band 1: 20 Degrees above the equator (mid-line) of the sphere.
Band 2: 20 Degrees below the equator (mid-line) of the sphere.
Criteria for an Acceptable Stripe:

e The probe must not be against the hardstop of the arm.

e The stripe must be comprised of more than 100 points.

e Inthe Laser View, the laser's red arc must be inside the green
rectangular area that bounds the yellow arc.

e The solved circle which is created by the laser's arc must have at
least 100 degrees of arc angle, the difference between the
starting vector and the ending vector of the arc.

e The laser must probe a diameter of .875 multiplied by the
theoretical diameter of the calibration sphere. This means it
should probe between 81.9% and 96.6% of the theoretical
diameter.

e The probe must remain motionless. It should not move more
than 1.5 mm over the last 5 probings.

a. For each hit (or laser stripe) of the calibration, use the Laser View to align the red arc of
the laser with the yellow arc (representing the sphere's theoretical arc) so the form and size
match as close as possible.

b. Move the laser's red arc so that it remains within the green rectangular box surrounding
the yellow arc. As you position the laser's arc on top of the yellow arc, an audible beeping sound
increases in frequency and pitch. This helps you know when you are approaching the desired
location.
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d. Hold the laser probe motionless at the appropriate location until the various criteria
are met. PC-DMIS will automatically accept the stripe, and prompt you to probe at
a new location.

Step 3: Check the Calibration Results

Click on the Results button in the Probe Utilities dialog box. The Calibration Results dialog
box appears.
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Calibration Results
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Calibration Results

PC-DMIS records several things from the calibration in this dialog box. Take a look at the
maximum, average, and standard deviation values. The Average Error should be around
0.05mm. The Maximum Error should be around 0.15mm.

If the results look correct, click the OK button to close down the Calibration Results dialog box.

You are now done setting up and calibrating your laser probe. You should now have access to all
laser-related functionality.

Note: If the calibration exceeds the tolerance value defined in the standard_deviation_limit
registry entry, PC-DMIS adds a line of text that says, "Standard deviations for the probe
calibration exceed limit" in the Calibration Results dialog box

Using Romer Arm Buttons

There are two types of button configurations that exist:;

’ Two Button Configuration:
2 Buttons are programmed for use by PC-DMIS
(even though 3 buttons exist). The two buttons
indicated in the image to the right perform the
same function. See "Two Button Config