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1 Introduction 

1.1 System Description 
The Kréon® system includes the following components: 

• a Zéphyr  sensor;
• an “Electronic Control Unit” E.C.U.;
• an interconnection cable kit;
• a mechanical interface;
• the Kréon® software: POLYGONIA;
• a transport case.

1.2 Required Environment 
The following minimum computer environment is required to operate the Kréon® 
system: 

• Intel Pentium II processor or equivalent with a minimum frequency of 300 MHz;
• Windows NT 4.0 Workstation operating system or later version, correctly installed;
• 10 Mbits and 100 Mbits Ethernet network board installed and configured correctly, and

dedicated to the Kréon® system;
• 128 mb RAM;
• 1 Gb free space on the hard disk;
• SVGA color monitor with a minimum resolution of 800x600;
• Mouse or other pointing device;
• Possibly, DB9 serial communication port;
• High-density 3.5-inch disk drive;
• CD-ROM drive;
• DB25 LPT or USB port to install the protection key.
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1.3 Precautions Related to Sensor Use 

1.3.1 Laser Safety Precautions 

The Kréon® sensors are class IIIA laser equipment according to the classification of 
the C.D.R.H. (Center for Devices and Radiological Health) which governs the use of 
lasers in the USA, and according to the NF EN 60825-1 European standard. 
The laser used emits a red, luminous plane with a wavelength of 670 nanometers 
and a maximum output power of 4 mW. This laser emission does not cause damage 
to the skin but it can harm the eyes in case of direct and prolonged exposure to the 
beam. 

 Do not look directly into the laser beam or via a reflecting surface. 

1.3.2 Transport, Storage and Handling Precautions 

The Kréon® system should always be transported in its storage case, itself protected 
by appropriate packaging. 
The system must be stored in a dry dust-free area at an ambient temperature 
between 0 °C and 70 °C (32 °F to 158 °F).  

1.3.3 Maintenance and Servicing 

No maintenance is allowed at user’s level. Should system malfunction occur at any 
level, return the equipment to Kréon Technologies or to one of our approved agents. 
Do not open any component of the system. 

Caution: Any default to comply with the rules and precautions stated herein would 
make the guarantee void. 
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1.3.4 Technical Characteristics of the Zéphyr Sensor Range: KZ25, 
KZ50 and KZ100 

Characteristics Values 

Sensor KZ25 KZ50 KZ100 

Laser diode Class II Class II Class IIIA 

Wavelength 670 nm 670 nm 670 nm 

Power (adjustable) 1 to 4 mW 1 to 4 mW 1 to 4 mW 

Number of points/second 30 000 30 000 30 000 

Depth of field 90 mm 100 mm 100 mm 

Width of field 25 mm 50 mm 100 mm 

Weight 0.360 kg 0.360 kg 0.360 kg 

Operating temperature 0°C < t < 40°C 0°C < t < 40°C 0°C < t < 40°C

1.4 Zéphyr *Sensor Overview 

 Do not look directly into the laser beam or via a reflecting surface. 

No. Function 
1 Camera 
2 Green light: representing 

camera field area 
3 Probe support 
4 Laser source 
5 Fitting 
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2 Installing the System 

2.1 Introduction  
POLYGONIA features an installation program which checks the configuration of your computer. 
If you do not have yet the description files for your equipment (supplied on diskette or via Internet), the 
installation can be completed later. 

2.2 Mechanical Interface 
The mechanical interface depends on the support machine (arm, numerically-controlled machine tool, 
coordinate measuring machine). In case of problem, please contact the Kréon Technologies 
Customers’ Support department. 

2.3 Configuring the Software 

2.3.1 Installing the Software Protection Key 

The protection key has two formats: USB or LPT parallel. 
� Insert the protection key in the applicable port. 

Figure 1: Parallel Key 

Note: As regards parallel-type keys, if a peripheral device is already connected to the LPT 
port, the key will be installed between the LPT port and the peripheral device. 

2.3.2 Configuring the Ethernet Board 

You must be an administrator to configure the address of the Ethernet board. 

� Enter 216.189.82.X
*
 as IP address of your Ethernet board.

� Enter 255.225.225.0 as mask value. 
*X varies between 0 and 254.
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2.3.3 Checking the Network Configuration 

• Ping
Ping is a DOS command used to check whether two network elements are actually communicating 
together. In this case, the E.C.U. and the PC. 

� Click on the “Start” button, 
� Click on the “Execute” button. 
� In the entry field, type “cmd”. 
� In the DOS window, type ping 216.189.82.254. 

--- 

The purpose of the ping command is to make sure that the connection with the E.C.U. is correct. To 
that end, the computer sends 4 packets; if the E.C.U. receives this data, the connection is OK. 
Otherwise, check the configuration of the Ethernet board. Also make sure that the network cable is 
correctly connected. 

2.3.4 Installing the Software or its Update 

  The protection key must be correctly installed. The Polygonia software must 
not be installed. 
� Insert the installation CD of Polygonia in the CD drive. Installation starts 

automatically after a few seconds. 
� Select the installation program language. 
� Validate with “OK”. 
� Click on “Next”. 
� Click on the “Accept” button to accept the terms of the license. 
� Select the destination path. 
� Click on the “Install” button. 
� Upon completion of Polygonia installation, click on “Yes” to install the protection 

key drivers. 
� In the dialog box, select the language. 
� Validate with “OK”. 
� Click twice on the “Next” button”. 
� Click on “Finish”. 
� Click on “OK” to install the calibration file. 
� Copy the KZXX_XXX.cal file from the calibration CD or diskette. 
� Paste it in the directory opened by the installation program. 

C:\Documents and Settings\All Users\Application Data\Polygonia\HardwareZLS\Calibration 
� Click on “Close” to quit. 
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2.3.5 Uninstalling the Software 

  The Polygonia software must be installed. 
� Click on the “Start” button. 
� Put the pointer of the mouse on “Parameters”. 
� Click on “configuration panel” in the drop-down list. 
� Double-click on the “Add/remove programs” from the configuration panel. 
� In the “Add/remove programs” window, if the “change/remove” button is 

depressed, click on “Polygonia”. 
� Click on the “Add/Delete” button. 
� Follow the instructions. 

Note: Upon uninstallation, the equipment description files (calibration files, etc.) will not be 
removed. 

2.3.6 Updating the Software 

• To update the software, you must:
� Uninstall the Polygonia software (refer to Chapter 2.3.5). 
� Install the update (refer to Chapter 2.3.4). 
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2.4 Installing the Sensor on a Machine 

2.4.1 Assembling 

2.4.1.1 Tighten the fitting on the ceramic part of 
the sensor 

  The fitting must be adapted to the machine. 
� Install the fitting in the ceramic part. 
� Tighten the three screws with the key supplied by 

Kréon. 

Note: The machine may be an arm, a measuring machine 
or a numerically-operated machine. 

The PH10M, MIH and Cimcore infinite fittings are not 
dismountable.

2.4.1.2 Installation of the Mechanical Probe 

  This step is necessary only if your system is fitted with a probe. 
� If your probe is a rigid probe, tighten the adapter on the sensor. 
� Then, tighten the mechanical probe on the sensor. 
� If your probe is a TP2 or TP20, tighten it directly on the sensor. 

Figure 2: Installation of a Rigid Probe on an Adapter 
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2.4.2 Installation of the Sensor on an Arm 

  The sensor must be fitted with the appropriate attachment. 
� Tighten the assembly on the arm. 

Figure 3: Example of Installation of a Probe on a Cimcore Arm 

2.4.3 Installation of the Sensor on a Three-Dimensional Machine 

  The sensor must be equipped with the appropriate fitting. 
� Put the fitting mark in front of the machine mark. 
� Tighten the fitting with the tightening key. 

Figure 4: Installation of the Sensor with the Tightening Key 
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2.5 Connecting the System 

Cables are connected when the equipment is 
de-energized. Prior to continuing, make sure that the 
E.C.U. switch is set to 0.

2.5.1 Cables and Connectors 

The following cables are provided with the Kréon® system: 
• A sensor cable.
• An Ethernet cable.
• A power supply cable.

These cables make up the basic kit which is complemented, according to the 
configurations, by the following: 

• Cables for connection to machine encoders, called T cables.
• Serial cable.
• USB cable.
• Trigger cable.

2.5.2 Connecting the System to a Swivel Arm 

 The E.C.U. must be switched off. All the connection cables must be available. 
The protection key and the software must be installed. 

2.5.2.1 Connecting the Sensor to the 
E.C.U.

� Switch the E.C.U. off. 
� Connect the sensor cable connector to 

the sensor receptacle. 
� Connect the sensor cable connector to 

the E.C.U. sensor receptacle. 

Do not turn the 
connector to remove the 
cable.
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2.5.2.2 Connecting the Trigger Input of the Swivel Arm to the E.C.U. 
� Connect the trigger cable connector to the trigger port of the swivel arm. 
� Connect the female connector of the trigger cable to the Input/Output connector 

of the E.C.U. 

Figure 5: Trigger Cable 

2.5.2.3 Connecting the E.C.U. to the Computer 

� Connect the Ethernet cable to the E.C.U. Ethernet receptacle. � 

� Connect the Ethernet cable to the computer.� 

2.5.2.4 Connecting the Arm’s USB Cable to the Computer 
� Connect the USB cable to the computer. 
� Connect the USB cable to the arm. 

2.5.2.5 Connecting the Arm’s Serial Cable to the Computer 
� Connect the serial cable connector to the computer. 
� Connect the serial cable connector to the arm. 
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2.5.3 Connecting the System to a Measuring Machine 

  The E.C.U. must be switched off. All the connection cables must be available. 
The protection key and the software must be installed. 

2.5.3.1 Connecting the T-cables to the E.C.U. 
� Disconnect the existing connection from the encoder 

output connector on the numerical control. 

� Connect the T-cable connector � to the encoder output 
connector on the numerical control. 

� Reconnect to the other end of the T-cable �. 
� Connect the T-cable to the encoder input connector on the 

E.C.U. �.
Connect the T-cable to connectors 5 and 1 of the E.C.U. (see Chapter 
2.7). The cable is connected to connector 5 when axes X, Y, Z are used. 
As regards connector 1, it is used for axes A, B, C. 

2.5.3.2 Connecting the Numerical Control to the Computer 

  Work only with a controlled machine. 
� Connect the serial cable to the output connector of the numerically-controlled 

machine. 
� Connect the serial cable to the COM1 port of the E.C.U. 

The serial link between the E.C.U. and the numerical control is used to control machine motions from 
the POLYGONIA software, and to program the digitization paths. This functionality is accessible only 
on some machines. The encoder outputs are used to obtain the machine axis position data. They are 
available either on the numerical control, or on reading rulers installed on the machine. These 
connections may vary from one machine to another and are defined upon system installation. 

2.5.3.3 Connecting the E.C.U. to the Computer 
� Refer to Chapter 2.5.2.3 
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2.6 Starting the E.C.U. 
  The sensor must be connected to the E.C.U. 

� When you set the On/Off switch to On, the On/Off indicator comes on and the sensor is 
energized. 

� Connect the power supply cable to the E.C.U. 
� Set the On/Off switch to ON. 

Note:  The E.C.U. indicator comes on after 20 to 30 seconds according to versions. Wait. 

Do not disconnect or connect the sensor if the E.C.U. is 
on.
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2.7 E.C.U. Overview 

No. Function/description 
1 GTSM counter (A, B, C 

axes) 
2 Ethernet connector 
3 Power cable connector 
4 On/Off switch 
5 GTSM counter (X, Y, Z 

axes) 
6 LED (sensor status) 
7 Free connector 
8 Serial connection 
9 Trigger connector 
10 Free connector 
11 Connector for sensor cable 

* The E.C.U. panels vary
according to E.C.U. version

FRONT VIEW * 

REAR VIEW * 

On/Off switch 

Never connect the sensor 
cable when the E.C.U. is 
on. 

Never disconnect the 
sensor when the E.C.U. is 
on. Power cable 

connector Ethernet 
connector 
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3 Starting the System 

3.1 De-energizing the Sensor via Polygonia 
The sensor must be on and the Polygonia software must be running. 

� Click on the “switch sensor off” button. 

Note: The switch sensor on/off function is mainly used for sensors with internal cables, in 
particular to prevent communication failure when changing coordinate system on the 
Renishaw PH10 type head. Once off, you can remove and install the sensor on its 
support without switching the E.C.U. off. 

3.2 Energizing the Sensor via Polygonia 
 The sensor must be off and the Polygonia software must be running. 

� Click on the “switch sensor on” button. 

Note: By default the sensor is on. 

3.3 Settings 
The Services menu includes all the calibration functions of the system. These calibration operations 
must be carried out at least once upon system installation. They precede all digitization sessions. The 
results are then stored by the POLYGONIA software. 
There are two calibration operations: 

• Sensor settings
Adapts the camera to the measuring conditions. 

• Positioning
Calculates formulas to transform 2D metric data (U, V) of the laser plane reference system into 3D 
metric data (X, Y, Z) in the object reference system. This operation differs according to the type of 
configuration used (swivel arm or n-axis machine). 

3.4 Setting the Video Parameters 
 To set the video parameters, you must configure the Ethernet board, install 

the protection key, connect the sensor to the E.C.U. and switch your E.C.U. on. 

� Click on the video parameter button .The dialog box opens after a few 
seconds. 

� Set the parameters of the dialog box. 
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The Kréon® sensors can digitize surfaces of different natures and colors. To adapt to the optical 
properties of the materials, Polygonia has three sensor setting functions. Sensor settings enable to 
adapt the camera to the measuring conditions. These parameters MUST be set prior to any 
digitization operation. 

3.4.1 Functions of the Various Settings 

• Integration time.
The integration time can be set from 1/60th to 1/8,000th of a second. The longer the integration time, 
the more sensitive the camera (more points recorded). Time will be longer for dark and matte 
materials, and shorter for clear and high-reflection materials. To obtain a correct result, the longer the 
integration time, the lower the displacement speed. 

Note: This is the main setting parameter. 

• Laser power.
It can be adjusted from 0 to 4 mW. The higher the power, the more sensitive the camera will be to 
displacements. Generally, the default laser power value must be kept (See table hereafter). A high 
value is necessary for dark materials and a low value for clear materials. 

• LUT (Look Up Table).
The LUT can be set from 0 to 255. It is used to determine from which intensity threshold the laser 
trace will be kept; this is to prevent digitization of spurious points due to ambient light. The lower the 
LUT, the wider the laser peak. If the LUT is reduced too much, the risk of double points increases.  

This value is the number of double points. It 
should be equal to zero except for high-
reflection parts. 
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3.4.2 Indicative Basic Settings Table 

Sensor LUT Value Laser Power 
(mW) 

Integration Time 
(s) 

Recommended 
Laser Width 

KZ25 10 2 1/1000 9 

KZ50 10 4 1/1000 7 

KZ100 15 4 1/500 5 

3.4.3 Setting and Recording Method 

From the default parameters: 
� Decrease the integration time until the trace digitized by the camera is usable. 
� Set the LUT to a minimum value (approximately 20) to eliminate noise due to 

ambient light. 
� For a finer setting, act on the three parameters in order to obtain a complete and 

stable trace in the graphic window. In addition, the number of double points must 
be as much close to zero as possible. This window has the same zooming and 
fitting tools as the main display window. 

The settings may be stored then recalled using the appropriate buttons. Use the list box to select a 
previously-stored setting. 

� When the settings are correct, enter the name of the setting in the entry field. 

� Click on the save button  to store the setting. 
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3.5 Selecting an Acquisition Equipment 

3.5.1 Selecting a Sensor 

A serial number and a calibration file are associated with each sensor. 
� Click on Parameters > select calibration to display the calibration selection box. 

� Click on the sensor calibration file name (extension .cal). 

� Click OK to validate. 

Note: If no calibration file is displayed, perform manual installation. Refer to Chapter 3.5.2. 

3.5.2 Adding a Calibration File 

� Copy the calibration file KZXX_XXX.cal from the calibration CD or diskette. 
� Paste the file in the following directory: 

C:\Documents and Settings\All Users\Application Data\Polygonia\HardwareZLS\Calibration 

3.5.3 Selecting a Machine 

� Click on Parameters > select a machine to display the machine selection box. 
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� Click on the selected machine. 

� Click on OK to validate. 

3.5.3.1 PRESET on 3-Axis Machine 
• Preset

Preset enables synchronization between the machine positions and the Polygonia software. 

 A machine must be selected (controlled or non-controlled machine) and the 
“select a machine” dialog box must be open. 
� Click on Parameters > select a machine to display the machine selection box. 
� Click on the “Preset” button. 
� Fill in the 3 entry fields X, Y and Z. 
� If applicable, fill in the A, B or C fields. 
� Click on OK to validate. 

Note: The values displayed by the numerical control must be specified in fields X, Y, Z, A, B 
and C. 
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4  Positioning 
This function calculates formulas to transform 2D metric data (U, V) of the laser plane reference 
system into 3D metric data (X, Y, Z) in the object reference system. This operation differs according to 
the type of configuration used (swivel arm or n-axis machine). 
This operation must be carried out every time the sensor is mechanically installed on the machine. 
Some repeatable mechanical attachments enable to avoid repeating this operation upon each 
installation. 

4.1 Positioning the Sensor on a Swivel Arm 

4.1.1 Attaching the Standard Sphere 

� Tighten the standard sphere on the worktop. 

or 
� Tighten the standard sphere on the base of the arm. 

4.1.2 Displaying the Positioning Dialog Box 

� Click on the Services menu. 
� In the Services menu, click on Positioning. 

4.1.3 Displaying the Help 

� Click the Help button in the positioning window. A description of the applicable 
procedure comes into view. 
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4.1.4 Digitizing the Standard Sphere with an Arm 

  The positioning dialog box must be open. 
� If the last sphere measured is present in the display window, click on the “Delete 

scan” button. Otherwise, start digitization normally. 
� Scan the sphere with 6 different orientations: 
o Above the standard sphere (green)
o Facing the sphere (blue)
o On the left-hand side of the sphere (red)
o On the right-hand side of the sphere (yellow)
o Behind the standard sphere (violet)
o Above the standard sphere with the sensor rotated by 90° (orange)
� For each orientation, press the scan button of the arm. 
� Scan with the laser until you obtain at least 20 scanned lines. 
� Press the Pause button on the arm. 
� Repeat the operation for each orientation. 
� When scanning with the 6 orientations is completed, press the Stop button in the 

digitization window         . 

Note: Some arms feature only one button for scan and pause. Therefore, you must press first 
the button to start and then a second time to stop scanning. 
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4.1.5 Deleting Points which are not Part of the Sphere 

 Sphere digitization must have been performed. 
� Select the points which are not part of the sphere. 
� Press the “Del” key. 

Note: For instance, the points to be deleted are those of the sphere stand. 

4.1.6 Setting the Sphere Diameter 

� Enter the value of the standard sphere diameter. 

Note: The sphere diameter is indicated on its support stand. 

4.1.7 Initiating Positioning Calculation 

 The standard sphere must be digitized and the diameter of the sphere must be 
adjusted.  
� Click on the Compute button. 

Calculation gives information on the translation and rotation between the arm and sphere as well as 
the sensor measuring results. 
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4.1.8 Analysis of the Calculation Results 

On machine On arm 
Values X, Y, Z X, Y, Z indicate the displacement of 

the sensor’s zero point with respect to 
the machine’s zero point.  

X, Y, Z indicate the position of the sensor’s 
zero point in the machine space. 

Values A, B, C A, B, C indicate the orientation of the 
sensor with respect to the machine 

axes. 

A, B, C indicate the orientation of the sensor 
in the machine space. 

Center of the 
sphere 

Indicates where the center of the sphere is positioned in the machine space. 
On a machine, this value is coincident with the sensor’s zero. 

Diameter The diameter of the sphere is determined from the positioning scan. 
The value in parentheses indicates the difference with respect to the set value. 

(Refer to Chapter 4.1.6) 
The difference with the diameter should be as low as possible (generally lower than 

0.1). 
The more accurate the diameter, the better the scan result. 

Standard 
deviation 

This value indicates the standard deviation measured on all the points. 
The standard deviation should be as low as possible 

(generally lower than 0.05). 

4.1.9 Saving Digitized Positioning 

This operation enables to store positioning after closing the software. 

 The standard sphere must be digitized and the calculation result available. 
� Click on the “Save” button. 

4.1.10 Closing the Dialog Box 

� Click on the “Close” button. 
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4.2 Positioning the Sensor with a Non-Controlled Machine 
On a machine, positioning is required for each index (refer to 4.2.4). 

4.2.1 Attaching the Standard Sphere 

� Tighten the standard sphere on the worktop. 

4.2.2 Displaying the Positioning Dialog Box 

� Refer to Chapter 4.1.2 

4.2.3 Displaying Help 

� Refer to Chapter 4.1.3 
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4.2.4 Managing Indexes 

The indexes correspond to the various angle orientations of the head. It may be a cube or a 
Renishaw PH10 or MIH indexed head. 
Example with PH10 and MIH heads: 

• Rotation axis A

Moves the sensor around the horizontal axis. General sensor 
orientation may vary from 0 to 105° with 15 positio ns. 

• Rotation axis B
Moves the sensor around the vertical axis. For each step, 
moves the sensor by 7.5°. The sensor can move by –1 80° to 
180° with 48 positions. 

4.2.4.1 Creating an Index 

 The index you need must not exist. 
� Click on the “new index” button to display the 

index creation dialog box. 
� Enter the name of the new index in the “Name” 

field. 
� Enter the rotation angles for axes A and B in 

the related entry fields. 
� Click on the “OK” button to validate. 

4.2.4.2 Selecting an Index 

 There must be at least one index. 
� Select an index in the drop-down list. 

Figure 6 : Example of an 
Orientable Head 

Axis B 

Axis A 
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4.2.4.3 Changing index order 

There must be at least two index. 
� Click on the “order” button. Change the order as you want. 
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4.2.5 Digitizing the Standard Sphere with a Non-Controlled Machine 

 The positioning dialog box must be open. 
� If the last sphere measured is displayed in the window, click on the “delete scan” 

button. Otherwise start digitization normally. 
� Place the sensor above the standard sphere. 
� Position the sensor so that the laser is centered on the sphere and the sphere 

view is in the upper right corner of the camera field. (Figure 7). 

Figure 7 

� Click on the “Scan” button in the digitization window. 
� Move the sensor perpendicularly to the laser line, in order to scan on either side of 

the sphere center. 
� Complete scanning by moving back the laser line to the center of the sphere. 
� Position the sensor so that the sphere view is in the center of the camera field, 

below the cross (Figure 8).  

Figure 8 
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� Repeat the scan operations. 
� Position the sensor so that the sphere view is in the upper left corner of the 

sphere (Figure 9). 

Figure 9 

� Repeat the scan operations. 
� Click on the “stop” button in the digitization window. 

4.2.6 Deleting Points that are not Part of the Sphere 

� Refer to Chapter 4.1.5 

4.2.7 Adjusting the Sphere Diameter 

� Refer to Chapter 4.1.6 

4.2.8 Initiating Positioning Calculation 

� Refer to Chapter 4.1.7 

4.2.9 Saving Digitized Positioning 

� Refer to Chapter 4.1.9 

4.2.10 Closing the Dialog box 

� Refer to Chapter 4.1.10 
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4.3 Positioning the Sensor with a Controlled Machine 

4.3.1 Attaching the Standard Sphere 

� Tighten the standard sphere on the worktop. 

4.3.2 Displaying Help 

� Refer to Chapter 4.1.2 

4.3.3 Managing Indexes 

� Refer to Chapter 4.2.4 

4.3.4 Pre-Positioning 

To achieve positioning with an automatic path, Polygonia requires pre-positioning. This step is 
compulsory when you perform positioning for the first time. Any modification of the sensor attachment 
or any displacement of the standard sphere will require repeating this operation. Pre-positioning is 
also necessary when using a new sensor.  

4.3.4.1 Starting the Pre-positioning Procedure 
� Click on the “scan” button in the digitization window. 
� In the selection window, click on “pre-positioning”. 
� Click on OK. 

Figure 10: Positioning Selection Window 



Polygonia - User’s Manual - 39 -

4.3.4.2 Deleting Points which are Part of the Sphere 
� Refer to Chapter 4.1.5 

4.3.4.3 Setting the Diameter of the Sphere 
� Refer to Chapter 4.1.6 

4.3.4.4 Initiating Positioning Calculation 
� Refer to Chapter 4.1.7 

4.3.4.5 Saving Digitized Positioning 
� Refer to Chapter 4.1.9 

4.3.5 Initiating Positioning 

  Pre-positioning must have been saved. 
Positioning is more precise than pre-positioning. Therefore, it must take place before digitization and 
only after pre-positioning.  

4.3.5.1 Starting the Positioning Procedure 
� Click on the “scan” button in the digitization window. 
� In the selection window, click on “positioning”. 
� Click on OK. 

4.3.5.2 Deleting Points that are not Part of the Sphere 
� Refer to Chapter 4.1.5 

4.3.5.3 Setting the Diameter of the Sphere 
� Refer to Chapter 4.1.6 

4.3.5.4 Initiating Positioning Calculation 
� Refer to Chapter 4.1.7 
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4.3.5.5 Saving Digitized Positioning 
� Refer to Chapter 4.1.9 

4.3.6 Closing the Dialog Box 

� Refer to Chapter 4.1.10 
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5 Acquisition of a Cloud of Points 
Acquisition of 3D object measurements is the main function of the Kréon® system. Polygonia proposes 
all the tools required by this task, regardless of the type of machine supporting the sensor. 
Objects are usually digitized in several passes. 
This means that it is often necessary to change the position of the sensor on the machine or of the 
object itself to digitize the latter fully and therefore create several digitization files. 
Besides, it is sometimes necessary to digitize outer elements such as spheres or adhesive labels to 
obtain precise marking for digitization. 
All the digitization files are grouped in a single project under the “digitization” heading of the 
hierarchical view. Each digitization has a name and is associated with two physical files on the hard 
disk. 
The first file has the RWK extension: it contains all raw digitization data. 
The second file has the CWK extension: it features the POLYGONIA native format and contains 
processed digitization information. 
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5.1 Setting the Acquisition Parameters 

5.1.1 Setting the Display Option Parameters 

5.1.1.1 Displaying the Option Box 
� Click on the Option button. 

5.1.1.2 Selecting Rendering Options 
� Click on the “Shading parameters” tab. 

� Fill in the dialog box. 

Ambient light Move the cursor to increase or reduce general lighting of the object 

Checkmark the box to add lighting in front of the object 
Spotlight 1 

Move the cursor to increase or reduce lighting by spotlight 1 

Checkmark the box to illuminate the object from the top 
Spotlight 2 

Move the cursor to increase or reduce lighting by spotlight 2 

Type of rendering Select rendering until the view is correct 

Size of points Indicates the size of each point in pixels 

Background color Enables to select the background color 

Graduated If this box is checkmarked, the background will be graduated 
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5.1.1.3 Selecting the Display Options 
� Click on the “drawing parameters” tab. 

� Fill in the dialog box. 

The zoom, rotation and translation commands are applicable to the whole graphic view, and therefore 
to the digitized points. During these operations, it may be convenient, in particular when the cloud of 
points is dense, to view only one point out of n, and one stripe out of n. 

Max. number of points Determines the number of points displayed by the 
software when the cloud of points is moved in 

Polygonia. 

Displaying 1 point out 
of… 

This value determines the ratio of points displayed 
during manual displacement of the cloud of points 

in Polygonia. 

Displaying 1 stripe out 
of… 

Ratio of stripes displayed during a cloud of points 
manual displacement phase in Polygonia 
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Displaying axes The 3D coordinate system X, Y, Z will be 
displayed if the box is checkmarked. 

Displaying facet 
contours 

The contour of each facet will be displayed if the 
box is checkmarked. 

Displaying grid isolated 
points 

Distant points will be displayed if the box is 
checkmarked. 

Update view during 
scan 

If checked, the view will be updated during the 
digitization. If not, the view will be updated only 

on pauses. 
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5.1.1.4 Selecting the geometric items options 
� Click on the “Geometric items” tab. 
� Fill in the dialog box 
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5.1.1.5 Selecting the Filter 
� Click on the “Filter parameters” tab. 
� Fill in the dialog box. 

Filter Function Type of part adapted to filter 

None 
Do not smooth the 

scan 

The scan is kept as such 
without modification. 

Low 
Smooth the scan at 

minimum 

For experimental works. Not 
recommended. 

Medium 1 
Normal and light 

smoothing 

Machined parts and sheets. 
This filter increases the noise 
but improves the quality of 

part’s edges. 

Medium 2 Normal smoothing 

Machined parts and sheets. 
Reduces noise and quality of 

part edges. This is the standard 
filter. 

High 

High-degree scan 
smoothing 

This filter is intended for parts 
producing a lot of noise but 

also to fabric parts (car seats) 
or castings. 

5.1.2 Validating Options 

� After configuring all the tabs of the dialog box correctly, click OK. 

Note: All the tab parameters can be modified at any time when the software is running. 
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5.2 Creating Digitization 
Upon digitization, the current trace is displayed in a different color (white) to make the difference with 
the previous ones which are red. 
The display functions cannot be used during digitization (centering, translation, rotation, zoom, etc.). 
To use these functions, digitization must be interrupted (click on Pause button) or completed. 
When digitization is completed, the “digitization properties” dialog box closes. 

5.2.1 Digitizing a Part 

5.2.1.1 Displaying a Digitization Dialog Box 
� Right-click on the final item of the “Digitization” hierarchy. 
� Click on “Start digitization”. 

5.2.1.2 Acquisition Interval 
The parameters of the acquisition intervals can be set. It corresponds to the desired minimum distance 
between two consecutive stripes, i.e. two consecutive point records. If the sensor does not move at 
least by the indicated value, no new stripe will be recorded. 
The interval is measured in mm in the 3D space (there is no notion of axis).  

Note: The smaller the interval, the higher the resolution of the cloud of points. 
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5.3 Digitizing with a Swivel Arm 
  Positioning must have been performed. 

According to the shape and dimensions of the object, it may be necessary to perform several 
acquisitions and therefore to create successively several digitization files.  

� In the digitization window, in the “interval” entry field, indicate the displacement 
interval between two stripes. 

� Leave the “Optimized frequency” box checkmarked by default. 
� Determine the digitized point ratio. 

� Put the object to be scanned on the worktop so that its entire surface is visible 
when moving the sensor. 

Note: For parts with a very shiny surface, it may be necessary to prepare the object 
(whitening it) to make sensor video settings easier. 

� Make sure that the object cannot be moved accidentally on the worktop during 
acquisitions. 

� Move the sensor close to the object 
to be digitized. 

� Press the “scan” button on the arm. 
� Scan the object with the laser 

centered on the green light 
representing the camera field area. 

� Press the “pause” button on the arm 
to stop digitization. 

� Press the “scan” button again to 
restart digitization. 
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5.4 Digitizing with a Machine 

5.4.1 Digitizing with a Non-Controlled Machine 

 At least one positioning operation must have been performed. 
� In the digitization window, in the “interval” entry field, specify the displacement 

interval between two stripes. 
� Leave the “Optimized frequency” box checkmarked by default. 
� Determine the digitized point ratio. 
� Select the index used for digitization in the “Index” drop-down list. 
� If applicable, click on the “axes” button to display the position of the axes. 

� Unlock manually the axes to be moved, or use the control unit to move the axes. 
� Move the sensor close to the object to be digitized. 
� In the digitization dialog box, click on the “Scan” button. 
� Scan the object. 
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5.4.2 Digitizing with a Controlled Machine 

5.4.2.1 Opening the Path Editor 

 To edit a path, you must have recorded your project, set the video parameters 
and added a digitization. 
� Right-click on a final hierarchy item in “digitization”. 
� Click on “Edit a path”. 

5.4.2.2 Creating a Path Line 
� Click on the “add line” button. 
� Enter the X, Y and Z position value in the respective columns. 
� If any, enter the A, B or C position values in the respective columns. 
� Enter the acquisition interval in the “Acquisition interval” column. 
� Indicate the name of the video setting file in the “Video parameter” column. 

Figure 11: Path Editor 
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5.4.2.3 Modifying a Group of Line 
� Select the lines to be modified. 
� Click on the title of the column to display the change dialog box. 
� In the entry field, enter the desired value. 

5.4.2.4 Creating a Path with several S-Passes 
This is an example of path creation. As applicable, the X, Y and Z axes may be swapped. 

� Create a 1st line in order to move the sensor to the start point. Enter the X and Y 

values corresponding to this point with an interval of 0. � 

� Duplicate this line and enter the sensor lowering value. � 

� Duplicate this line and indicate for Y the displacement value corresponding to the 

distance to be covered by the sensor. Enter a non-null value. � 

� Create a new line. Specify an offset value for X. For Y, enter the values of the 2nd 

line with an interval of 0. � 

� Duplicate this line and indicate for Y the displacement corresponding to the 

distance to be covered by the sensor. Enter an interval greater than 0.000mm. � 

� Duplicate this line and give for Z the value 0 to move the sensor away (clear). � 

Note: Repeat steps 2, 3, 4 and 5 as many times as there are passes. Make sure that the 
passes overlap each others to prevent digitization holes. Steps 1 and 6 are the “clear” 
phases. 

Note: An interval value of 0 indicates that no trace will be recorded. 

Displacement 
Digitization 
Axis 
Position 
Digitization area 
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5.4.2.5 Creating a Path with the Edit Wizard 
� In the path edit window, click on the “Wizard” button. 
� In the dialog box, enter the start coordinates X, Y and Z. 
� According to the machine, click on the “Controlled” or “Manual” button. 
� Click on the “Go to” button to go to the start position. 

Figure 12: Stating the Start Position 

� Click on the “Next” button when the start position is correct. 
� Enter the target coordinates X, Y and Z. 
� To go to the target position, click on the “Go to” button. 

Figure 13: Stating the Target Position 

� Click on the “Next” button when the target position is correct. 
� In the “Interval” entry field, enter the displacement interval in mm. 
� In the “Width” field, specify the laser width. 
� In the “Keep one point out of” drop-down list, indicate the ratio of points you want 

to keep. 
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� If sensor clearing is planned, checkmark the “Clear” box and enter the sensor 
clearing value in the “Z value” field. 

� In the “Video parameter” drop-down list, indicate the video setting to be used. 
� Checkmark the X or Y radio button corresponding to the scan direction. 

Figure 14: General Parameter Setting 

� Click on the “Terminate” button when all settings are correct. 

5.4.2.6 Displacement in Controlled Mode 

 The path editor must be open and at least one line must have been entered. 
� Click on the “Controlled” radio button. 
� Select one or more path lines. 
� Click on the “Go to” button. 
� Change the selected line(s) if the position of the sensor in space is not correct. 

We recommend to test the path step by step 
to prevent collisions between the digitized parts and 
the sensor.

5.4.2.7 Displacement with a Software Joystick 

 Only on controlled machine. 
� Click on Services > Joystick to display the joystick displacement box. 

� Enter the desired position for axes X, Y and Z, in the respective entry fields. 
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� Click on the “Go to” button. 

5.4.2.8 Displaying the Digitization Dialog Box 
The dialog box contains no option. The scan uses the path. 

� Press the “Record” key in the digitization window. The path starts being run. 
� Press the “Pause” key in the digitization window. No trace is recorded. However, 

the displacement continues to the end of the in-progress path line. The display is 
updated. 

� Press the “Record” key to restart scanning. 
� When digitization is complete, click on the “Stop” button. 

Note: Once digitization is completed, you cannot acquire any more points in this digitization. 
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6 Acquisition of Points with a Mechanical Probe 
The mechanical probe enables to measure the part by contact instead of using the laser. With 
Polygonia, you can only use it on a swivel arm. 

6.1 Adding a Mechanical Probe 
� Click on Parameters > Management of mechanical probes to display the 

mechanical probe box. 
� In the dialog box, click on “Add”. 
� Enter the name of the probe in the 

“Name” entry field. 
� Enter the diameter of the probe 

ball in the “Diameter” entry field. 
� Checkmark the “Trigger” box if you 

are using a TP2 or TP20 probe. 
� Click “OK” to close the dialog box. 

Note: If you system is fitted with a dry 
point, the diameter value of the 
ball must be equal to zero. 

6.2 Deleting a Mechanical Probe 
� Click on Parameters > Management of mechanical probes to display the 

mechanical probe box. 
� In the dialog box, select the mechanical probe to be deleted. 
� Click on the “Delete” button. 
� Click “OK” to close the dialog box. 

6.3 Calibrating the Probe 
 A mechanical probe must be selected. 

� Click on Services > Mechanical probe 
calibration  to display the probe calibration box. 
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� Select the probe in the “Probe” drop-down list. 
� 2 calibration methods are available. 

6.3.1 By sphere 

� Specify the diameter of the calibration sphere in the “Sphere” section. 
� Click on “Start”. 

� With the swivel arm, put the probe on the left-hand side of the sphere � pointed 
to the sphere. 

� Capture at least five points on the circumference of the sphere until the probe is 

at the top of the sphere �. 

� Capture at least five points on the circumference of the sphere until the probe is 

on the right-hand side of the sphere �. 

� Put the mechanical probe in front of the sphere �. 

� Capture at least five points on the circumference of the sphere until the probe is 

at the top of the sphere �. 

� Capture at least five points on the circumference of the sphere until the probe is 

behind the sphere �. 

� Capture ten other points anywhere on the sphere. 
� Click on the “Stop” button in the probe calibration dialog box. 
� Click on “OK” to complete calibration. 
� Click on “Save” to save it. 
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6.3.2 By hole 

� Click on « Start » ; 
� Place the probe in the hole ; 
� Move the arm, let the probe in the hole. Press the first button of the arm to collect 

continuous points ; 
� Click on the “Stop” button in the probe calibration dialog box. 
� Click on “OK” to complete calibration. 
� Click on “Save” to save it. 
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6.4 Acquisition with a Mechanical Probe 
 A mechanical probe must be installed on the sensor and calibrated. 

6.4.1 Measuring a point 

� Right-click on the “geometric element” hierarchy item. 
� With the mouse, point to “Probe: Point”. 

� In the “Probe” drop-down list, select the probe to be used. 
� Capture one or more point(s) at the desired location(s). 
� Click “OK” to finish. 

Figure 15: Dialog Box to Measure a Point with a Mechanical Probe 

Note: The point obtained is not corrected by the radius of the probe ball. This measuring 
mode is reserved for dry-point probes. 
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6.4.2 Measuring a Plane 

� Right-click on the “Geometric element” hierarchy item. 
� Click on the “Probe : plane” item. 

� In the “Probe” drop-down list, select the probe to use. 
� Capture at least three points in the desired plane with the first button of the arm. 
� Go to the next step by pressing a long time the second button of the arm. 
� Take a compensation point with the first button of the arm. 

Figure 16: Dialog Box to Measure a Plane with a Mechanical Probe 
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6.4.3 Measuring a Sphere 

� Right-click on the “Geometric element” hierarchy item. 
� Click on the “Probe: Sphere” item. 

� In the “Probe” drop-down list, select the probe to be used. 
� Capture at least four points on the sphere with the first button of the arm. 
� Go to the next step by pressing a long time the second button of the arm. 
� Take a compensation point with the first button of the arm. 

Figure 17: Dialog Box to Measure a Sphere with a Mechanical Probe 
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6.4.4 Measuring a Circle 

� Right-click on the “Geometric element” hierarchy item. 
� Click on the “Probe: Circle” item. 

� In the “Probe” drop-down list, select the probe to be used. 
� Capture three points or more on the projection plane of the circle. 
� Go to the next step by pressing a long time the second button of the arm. 
� Capture three points or more on the cylinder (inside for hollow cylinders, outside 

for solid cylinders). 
� Go to the next step by pressing a long time the second button of the arm. 
� Capture a compensation point. 

Figure 18: Dialog Box to Measure a Circle with a Mechanical Probe 

6.4.5 Completing Capture 

� When capture is completed, double-click on “OK”. 
� Note: during measurements with touch probe, you can delete a point by pressing 

a long time the first button of the arm. 
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6.4.6 Alignment 3/2/1 

Alignment 3/2/1 is a standard method to obtain a reference change so as to digitize in a space known 
as the vehicle reference. 

� Right-click on the “Reference change” hierarchy item. 
� Click on “Alignment 3/2/1” to display the Alignment 3/2/1 window. 

� Enter the name of the alignment in the “Name” entry field. 

� Select the probe to be used in the “Probe” drop-down list. 
� Select the axis for each item (plane, line and point). 
� Measure the plane, the line and the point by following the instructions. 
� If necessary you can invert the normal of each item. 
� Click on “OK” to validate. 

Note: The offset point enables to make up for the ball radius. 
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7 Determining the Software Functions 

7.1 Description of Screen Areas 
• Menu bar:

The menu bar gives access to the cloud of points, grids and sections processing functions. 
• Tree structure:

The tree structure (also called hierarchical view of the project) is always composed of six headings:
- Digitization
- Geometric elements
- Reference changes
- Grids
- Facets
- Sections

• Work area:
In POLYGONIA, the 3D graphic environment may contain clouds of points, grids, meshes, sections 
and geometric elements. POLYGONIA also enables to display all these entities in six classical views 
(top, bottom, front, rear, left, right) plus the free view. 

• Status bars:
There are two types of status bars. The main bar and the information bar. They are located at the 
bottom of the software window. The status bars give display information. 
On the first line of the status bar, the user is informed of: 
- The work space (in mm) occupied by the software,
- The number of facets, stripes and points displayed in the graphic view,
- The X, Y and Z coordinates of the selected point.
In the interface shown, the menus, tool bars and status bars are always visible. You can hide some
parts of the interface, and move the tool bars.
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7.2 Starting the Software 
 The Polygonia software and the software protection key must be installed. 

� Go the desktop. 
� Double-click on the “Polygonia” icon. 

7.3 Determining the Tool Function 

Icon Function Remarks 

To create a new document - 

To open a document - 

To save a document - 

To save in a project 

The project has never been 
saved before, or you wish to 
change the project storage 

directory. 

To cut the selection - 

To paste the selection - 

To insert the content of the clipboard - 

To print the document - 

To display information on the program, 
version and copyright 

- 

To cancel - 

To restore last action in the view -
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7.4 Selecting the Display 

Icon Function Remark 

To display the 3D view - 
To display the top view - 

To display the bottom view - 
To display the left-hand view - 

To display the right-hand view - 
To display the front view - 
To display the rear view - 

To display a free view 

� Right-click when the mouse pointer in 
the work area. 

� Drag. 
� When the view is displayed, release the 

mouse button. 

By default, Polygonia displays a 3D view, i.e. a perspective. At any time, you can make translations 
and rotations to display the coordinate system with the appropriate orientation. 
The origin of the XYZ coordinate system is always at the center of the box around the digitized object. 

7.5 Rotation 

By default, Polygonia allows to rotate a cloud of points in 3D by moving the mouse with the right 
button depressed. 
You can block the rotation of the cloud of points around one single axis, X, Y or Z. Thus rotation is 
obtained by moving the mouse vertically. 

� First, press the space bar to block rotation of the cloud of points around the X axis. 
� Press the space bar a second time to block the rotation of the cloud of points around the Y 

axis. 
� Press the space bar a third time to block the rotation around the Z axis. 
� Finally, press the space bar again to return to the 3D rotation mode. 

Note: When displaying the free view, the mouse cursor changes to a curved double 

arrow . 

7.6 Translation 
� In the work area, press on the right button of the mouse. 
� In the work area, press on the left button of the mouse. 
� Drag the pointer as convenient. 
� Release the left button of the mouse. 
� Release the right button of the mouse. 

Note: During digitization motions, the mouse cursor changes to an arrow-type cross . 
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7.7 Zooming 
� Press the “Shift 	” key. 
� In the work area, press the right button of the mouse. 
� Drag the pointer upwards to zoom in on the cloud of points, and downwards to zoom out. 
� Release the “Shift 	” key. 
� Release the right button of the mouse when the result is correct. 

To display the whole digitization project, you only need to double-click anywhere in the graphic 
window or to press the “F4” key on the keyboard. 

Note: When zooming in, the cursor changes to a magnifier with the “+” sign . When 

zooming out, the mouse cursor changes to a magnifier with the “-“ sign . 

7.8 Selecting a Cloud of Points 

It is often preferable to select only one part of the cloud of points for specific processing purposes. 
POLYGONIA features several selection tools. All the following selection operations may be cumulated 
if you hold the “Ctrl” key depressed during these operations. 
Using the zoom effect on the graphic view (refer to Chapter 7.7 ) can be convenient to make your 
selection. 
To unselect a point or a stripe, press “Shift 	” and click anywhere in the graphic view where there is 
no point. 

 To make a selection, one element at least must be displayed. 

� Make your selection inside  or outside . 

� Choose the type of selection (rectangular  or free ) 
� Press “Shift 	”. 
� In the work area, press the left button of the mouse. 
� Drag. 
� Release the “Shift 	“ key. 
� Release the left mouse button when the selection is OK. 
� To make a free selection, press “Enter” to complete the selection. 

7.9 Selecting a Stripe or a Point 

7.9.1 Selecting a Stripe 

� Press and hold the “Shift 	“ key. 
� Click on one point of a stripe. 
� While pressing and holding the “Shift 	” key, you can get access to adjacent stripes via the “!” 

and “∀” keys.
� Release the “Shift 	” key when the appropriate stripe is selected. 
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7.9.2 Selecting a Point 

� Press and hold the “Shift 	“ key. 
� Double-click on one point of a stripe, 
� While pressing and holding the “Shift 	” key, you can get access to adjacent points via the “#”

and “∃” keys.

To unselect a point or a stripe, press “Shift 	” and click anywhere in the graphic view where there is 
no point. 

7.10 Analyzing a Cloud of Points 
The status bar gives access to quantitative information. This information varies and depends on selected entities. 

7.10.1 Information Related to Clouds of Points 

The following general information characterizes the displayed cloud of points: 
- The number of stripes,
- The number of points,
- The coordinates X= , Y=, Z=, expressed in mm.

7.10.2 Coordinates of a Point 

When one single point is selected, its XYZ coordinates are displayed on the right below the status bar. 
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8 Parameters Common to all Entities 
 These commands are accessible via the context menu of the first hierarchical 

level (right click): digitization, geometric element, grid, facet or section. 

8.1 Hiding all Objects 
� Right-click on one item of the hierarchy. 
� Click on “Hide all”. 

The objects are hidden but still present in the project. 

8.2 Displaying all Objects 
� Right-click on one item of the hierarchy. 
� Click on “Hide all”. 

Hidden objects come into view again without modification. 

8.3 Deleting all Objects 
� Right-click on one item of the hierarchy. 
� Click on  “Delete all”. 

Deleted data is no longer visible. It will be moved to the “Backup” folder. 
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8.4 Changing the Color of an Object 
� Right-click on a final item of the hierarchy. 
� Click on “Color”. 

� Select a color from the color selection box. 

� Click OK to validate. 
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8.5 Hiding an Object 
� Right-click on a final item of the hierarchy you want to hide. 
� Click on “Hide”. 

The object is hidden but still present in the project. 

8.6 Displaying an Object 
� Right-click on a final item of the hierarchy you want to display. 
� Click on “Hide”. 



- 72 - Polygonia - User’s Manual 

8.7 Duplicating an Object 
� Right-click on a final item of the hierarchy you want to duplicate. 
� Click on “Duplicate”. 

A copy of the digitization is added to the project with the name: copy of ... 

8.8 Deleting an Object 
� Right-click on a final item of the hierarchy you want to delete. 
� Click on “Erase” or “Delete” as applicable. 

Note: CAUTION: The object is definitely deleted from the project. Nevertheless, digitizations 
are stored in the “backup” folder of the Polygonia directory. 
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8.9 Selecting an Object 
This operation enables to select all the digitization points. In this case, any modification will apply to 
the whole cloud of points. 

 There must be at least one object present and displayed. 
� Right-click on a final item of the hierarchy you want to select. 
� Click on “Select”. 

8.10 Adding a Digitization 
 A digitization can be added only if the project is defined. If you have no 

project, record it now. 
� Right-click on the “Digitization” hierarchy item. 
� Click on “Add digitization to project”. 

� To create a new digitization file, enter its name in the field “Name”. 
� To search for an existing digitization, click on the search button�. 
� Click on “OK” �. 

1 

2 
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9 Reducing the Quantity of Data 
To make future operations easier, it is important to reduce the quantity of data resulting from 
digitization. These filtering operations must be performed trying to keep as much information as 
possible.  
Filtering applies either to all displayed points, or to a selection of points, via the context menu of the 
graphic view, or to all digitizations selected in the hierarchical tree, via the digitization context menu. 

At least one digitization must have been performed. 

9.1 Manual Filtering 
Filtering consists in selecting then deleting points deemed useless or non valid. 

� Select the points you do not want to keep (Refer to Chapter 7.6). 
� Press the “Del” key to delete these points. 

9.2 Displaying the Filter Dialog Box 
� Right-click on the final «Digitization» hierarchy item. 
� Click on “Filter”. 

9.2.1 Reducing the Number of Points by Chord Error 

The advantage of the chord error filter is to keep as much information as possible (as concerns theory 
of information) for the cloud of points. The filter takes a first parameter (Chord) expressed in mm.  
The second parameter (Max. dist.) indicates the maximum distance between two points of the same 
stripe. 
Thus you can keep some points on flat stripes. 

� Checkmark the “Chord” box. 
� Enter the desired average value in the 

“Chord” entry field. 
� Enter the desired value in the “Max. dist.” 

field. 

� Checkmarking the Chord box 
unchecks automatically the divider filter 
box. 
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9.2.2 Maximum Distance Filtering 

This filter deletes the points located beyond the indicated maximum distance, with respect to the 
adjacent points in a stripe. This filter is recommended to eliminate spurious points (reflection, etc.) that 
may result from incorrect sensor video settings. 

� Checkmark the “Max. dist.” box. 
� Enter the maximum distance value between two points in the “Max. dist.” field. 

� Checkmarking the Max. dist. box unchecks automatically the divider filter box. 

9.2.3 Reducing Proportionally the Number of Points and Stripes 

� Checkmark the “Divider” filter box. 
� Enter a value for the point divider. 
� Enter a value for the stripe divider. 

� Checkmarking the “Divider” box unchecks automatically the “Chord” and “Max. dist.” 
filter boxes. 

This is the simplest filter. It consists in keeping one point out of n. It is also used for stripes. 
When the density of points is too high, you can keep only one stripe out of n. 

9.2.4 Validating the Filter 

� When the filter(s) is (are) configured, click on “Apply”. 

 Once the filter has been applied, the digitization points are not deleted but simply 
hidden. 
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9.3 Applying a 3D Filter 
� Select the points to be filtered (Refer to Chapter 7.6) 

� Right-click in the work area. 
� In the context menu, put the pointer on “selection”. 
� Click on “3D filter” to display the selection smoothing dialog box. 

� In the dialog box, enter the name of the filter. 
� If you do not want to use the smoothing function, uncheck the Smoother radius box. 

Otherwise, enter the smoothing value applicable to the selection. 
� If you do not want to filter, 

uncheck the filter radius box. 
Otherwise, enter the filtering 
value applicable to the 
selection. 

� Click OK button to validate. 

This process applies to a selection of points. 

• Smoothing
Smoothes the surface locally. 
In the “smoother radius” field, enter the smoothing calculation local radius. The greater the criterion, 
the stronger the smoothing and the slower the calculation. 

• Filtering
Reduces the density of points. 
In the “Filter radius” field, enter the minimum distance criterion between each point. 
The smaller the criterion, the longer the filtering calculation.  
Principle: If the current point is at a distance shorter that the criterion of a point already selected, it is 
deleted (not kept). 

To perform filtering and smoothing, the best method is to do both at the same time, because 
smoothing is calculated only based on the points selected for filtering (gain of time), but with all the 
points (gain of quality). 
This filtering process may be interrupted during calculation. 
At the end of the calculation, filtering is added to the hierarchical view as a new digitization. A default 
name is assigned to filtering but may be modified. 

� A new digitization file will be created when applying the filter. 
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10 Handling Geometric Elements 

10.1 Creating a Geometric Element 
Four types of geometric elements are available, i.e. the point (geometrical point), the plane, the sphere 
and the circle. Only the centers of the spheres and circles are used. Practically, the spheres and 
circles are used as points. 
The geometric elements will be used later as supports of reference changes. 
All the geometric elements may be edited via the "Properties" command in the related context menu. 
Their values may be modified. 

Note: The values obtained with a mechanical probe also become geometric elements. 

� Right-click on the “Geometric element” hierarchy item. 
� With the mouse, point to “Create a new geometric element”. 
� Click on “Plane” or “Sphere” or “Circle” or “Point”. 

� Fill in all the entry fields of the opened dialog box. 

10.2 Regression of a Geometric Element 
The geometric elements may be obtained by regression of selected points, from the graphic view 
context menu (Selection / Regression / …), or from a button of the “Geometric element” toolbar. 

� Right-click in the work area. 
� Click on the Selection > Regression menu. 
� In the sub-menu, click on “Plane” or “Sphere” or “Circle” or “Point”. 

10.2.1 Plane 

The values of Point X, Point Y, Point Z indicate the position of the plane in space, while values U, V, 
W give the orientation of the vector perpendicular to the plane. 



- 80 - Polygonia - User’s Manual 

10.2.2 Point 

Values X, Y, Z indicate the coordinates of the point in space. 

10.2.3 Sphere 

Values X, Y, Z tell the coordinates of the sphere center. The diameter is written on the right-hand side. 

10.2.4 Circle 

. 

Values X, Y, Z indicate the coordinates of the center of the circle while values U, V, W give the 
orientation of the projection plane. 
If a circle is selected with points, then the circle points will be projected on the plane before the 
regression circle is drawn. To project a circle on another plane, you must select the points belonging 
to the circle (or to the cylinder) then select a previously created or regressed plane. 
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11 Reference Change 

11.1 Use of Reference Changes 

An important task consists in placing digitizations in a convenient coordinate system. To that end, 
POLYGONIA features a tool to generate reference system changes from geometric elements, then to 
apply them to digitizations. 

The interest of this function is to transfer entities from a first coordinate system (points, grids, meshes 
or sections) into a second coordinate system. For example, this enables to perform acquisition of an 
object by digitizing it several times, in different coordinate systems, and finally to place digitizations in 
the same coordinate system. 

The method consists in placing physically geometric elements (such as small spheres or adhesive 
labels) on the object to be digitized. You must not move these geometric elements between two 
acquisition processes. Through these geometric elements, Polygonia can change the coordinate 
system (calculating the matrix of the reference system change), and finally propose coherent display 
of acquisitions. 

11.2 Reference Change Scope 
• Moving the part

This operation is used when you have to turn, move or direct an object to complement digitization. 

� Attach three positioning spheres to the part to be digitized. 
� Scan the top of the part as well as the three positioning spheres. 
� Assign by regression three spheres to the positioning spheres. 
� Turn the part. 
� Scan the bottom section of the part as well as the three positioning spheres. 
� Assign by regression three spheres to the positioning spheres. 
� Create the reference change by placing the first three spheres below the “Origin” item and the 

next three spheres below the “Completed” item. 

• Moving the system
Upon digitization of a large-dimension part, the user may have to move the machine (in particular the 
swivel arms) around the part. Therefore this operation is carried out to move the machine without 
moving the part. 

� Attach three positioning spheres to the part to be digitized. 
� Scan the part and the three positioning spheres up to the arm limits. 
� Assign by regression three spheres to the positioning spheres. 
� Move the machine (the arm). 
� Scan the three positioning spheres as well as the rest of the part. 
� Assign by regression three spheres to the positioning spheres. 
� Create the reference change by placing the first three spheres below the “Origin” item and the 

next three spheres below the “Completed” item. 

• Placing the part in a known reference system (vehicle reference).
� Digitize the reference planes. 
� Perform plane regression. 
� Create the related theoretical planes. 
� Assign the measured planes to the theoretical planes to create the reference change. 

Note:  You can also use the alignment 3/2/1 function for the mechanical probe. 
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11.3 Setting Reference Changes Parameters 

To generate reference system changes, you must select one or more geometric elements that 
characterize both the original coordinate system and the target coordinate system. 

Two types of changes are possible: 
- Simple origin change (translations only),
- Complete reference system changes (translations and rotations).

There are two types of geometric elements: the plane and the point. You can use a sphere or a circle 
(more exactly their center) instead of a point. 

Origin changes are defined by associating a point to another point. A complete reference system 
change is defined by associating three points defining the original coordinate system to three points 
defining the target coordinate system. 

By associating one plane to another, the resulting reference system change consists in a rotation 
around the plane intersection line. The rotation value corresponds to the angle that separates the two 
planes. 
By associating three planes with three other planes, the defined reference system change is complete.  
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11.3.1 Reference System Changes from Geometric Elements 

The reference system change based on geometric elements is used to move the part to be scanned, 
to move the machine or to use a known reference system. 

 You must have created at least two geometric elements. 
� Right-click on the “Reference change” hierarchy item. 
� Click on “From geometric elements” to display the dialog box dedicated to reference change 

creation. 

� In the “Geometric element” 
list, select a geometric 
element to define an origin 

element. � 
� In the “Origin” section, click 

on “Add”. � 
� In the “Geometric element” 

list, select a geometric 
element to define a final 

element. � 
� In the End section, click on 

“Add”. 
� Enter the reference change 

name in the “Name” entry 
field. 

� Click on “Create” to add a 

reference change. � 
� Click on the “Close” button 

to complete the operation. 

Information related to geometric 
elements, standard and point is 
displayed in the top part of the 

dialog box.� 

You can apply this reference change to a digitization file or apply its opposite. 
When changing the reference system, you must have as many origin elements as end elements. 
(Refer to Chapters 11.4.1 and 11.4.2). 

Note: If you do not fill the “Name” entry field, the changes will be named automatically 
Reference_1, Reference_2, Reference_3, etc. 

Note: The geometric element selected in the dialog box is also highlighted in the graphic view. 

1 

2 

3 

4 
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11.3.2 Defining a Reference Change Manually 

� Right-click on the “Reference system” hierarchy element. 
� Click on “From value” to display the dialog box and add a reference change. 

� Enter the reference change in the “Name” entry 

field. � 
� In the rotation entry fields, define the X, Y and Z 

rotation angle values. � 
� In the translation entry fields, enter the translation 

values for the three axes X, Y and Z. � 
� Click on the “Create” button to add a reference 

change. � 
� The reference change is created. 
� Click on “close” to complete the operation. 

You can apply this reference change to a digitization file, 
or apply its opposite. 

11.3.3 Alignment 3/2/1 

Alignment 3/2/1 enables to create a reference change based on measurements made with a 
mechanical probe. 

11.4 Operations on Reference Changes 
The following two functions are available from the reference change context menu (hierarchical view). 

• Reversing a reference change consists in switching back from coordinate system B to
coordinate system A, providing the initial change was from A to B.

• “Add opposite” consists in adding a new reference change, which is the opposite to the one
selected, instead of replacing it as performed by the above function.

11.4.1 Reversing a Reference Change 

� Right-click on the “Reference change” final hierarchy item. 
� Click on “Opposite” to reverse the reference change matrix. 
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11.4.2 Adding a Reference Change with Reversed Values 

� Right-click on the desired final hierarchy item. 
� Click on “Add opposite” to add a reference change with opposite values. 

11.4.3 Applying a Reference Change to Digitization 

To apply a reference change to an entity (digitizations, facets, sections, etc), drag, with the mouse, the 
symbol of the reference change to the selected entity symbol. The values of the entity points are then 
instantaneously modified. The reference change can be integrated into the digitization via the context 
menu of the latter. 

The comment area of each entity is completed when applying a reference system change in order to 
keep the history of previous operations. 
To apply the reference change to an entity: 

� Left-click on the reference change to be applied. 
� Drag it to the desired entity. 
� Release the left button. 
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12 Working with Grids 

12.1 Introduction 
• Principles and purposes of the grid module

With this module, you can position a grid on a cloud of points obtained from one or more object 
digitization files, in order to get an ordered point file (called Grid or Grid file). These points are 
displayed to provide a realistic representation of the digitized object. They may also be converted into 
different formats for CAD or CAM processing purposes. 
To summarize, It consists in space resampling in a given direction. 

• Description of the grid module
Like other items (digitization files, facets and sections), the grid module is composed of a main core 
used to manage the Grid files (Add grids, Hide all, Delete all). 
On each created or imported grid file, you can perform the following operations: 
- Renaming, adding comments;
- Changing the color;
- Modifying the view type (wire frame, realistic rendering or smooth);
- Hiding;
- Deleting;
- Processing (filling holes, smoothing, setting to the same height);
- Performing all selection, zoom, rotation and translation operations.

12.2 Creating a Grid

This section explains how to create a Grid file based on Kréon® digitization files. 
The grid file may also be generated from imported files. 

12.2.1 Some Principles 

This operation consists in extracting data from the initial cloud of points in order to: 

- Define a new coordinate system.
The Z axis is not necessarily that of the reference coordinate system of the object.

- Projecting a grid.
Along this new Z axis, project a grid in order to obtain regular rectangular meshing of the object.

Each point of the new cloud of points belongs to an intersection of the grid. 
The two directions of the grid are parallel to the X and Y axes of the new coordinate system. 
The points are sorted in two directions (X and Y). For a given X or Y point, there is only one Z point.  
As appropriate, you can position one grid for each digitization file, or several grids to obtain complete 
representation of the object. 

You can also create a grid based on several digitization files. The created Grid file is represented in 
the reference coordinate system of the object. 
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12.2.2 Grid Module Keywords 

Note: The creation is based on the points that are visible (not hidden) in the graphic view.

12.3 Adding a Grid 

12.3.1 Grid Display Mode 

� Click on the option button. 

� In the dialog box, click on the “Rendering parameter” tab. 
� Select the display mode. 

For further information on the display mode, refer to the User’s Manual. 

• Wire frame mode:
All the points are connected by lines. 

• Hidden line mode:
The points of the grid are also connected by lines but the background is masked. 

• Realistic rendering mode:
The grid is displayed as a colored surface. 

• Smoothing mode:
The grid is also displayed as a colored surface with a smoother aspect. 

X-interval

Y-interval

Selected point 

Cloud of points 

Capture box 

Grid 

projection direction 
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12.3.2 Displaying the Grid Add Box 

A digitization must be displayed. 
� Right-click on the “Grid” hierarchy element. 
� Click on “Add grid” to display the related dialog box. 

Note: The graphic view also contains the projection plane and the direction of the Z axis. By 
default, the axes of the initial coordinate system are displayed. 

The graphic view remains interactive when the dialog box is displayed, which enables the following: 

- Deleting certain points of a cloud, …,
- Adjusting and viewing the projection plane.

The steps described hereafter to complete the dialog box can be performed in any order. However, we 
recommend you to start with the orientation of the projection plane. 
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12.3.3 Setting the Parameters of the Add Grid Dialog Box 

12.3.3.1 Naming the Grid 
� Enter the name of the grid in the “Name” entry field. 

Note: If you do not complete the “Name” entry field, changes will be automatically named 
Grid_0, Grid_1, etc. 

12.3.3.2 Orientating the Grid 
The Z axis is not necessarily that of the reference coordinate system of the object (original coordinate 
system). 
The software projects a grid, parallel to the new Z axis, in order to create regular meshing of the 
object. 

The set the orientation of the Z axis, whose direction is the opposite of the projection direction: 
� Click on the “Plane X” button to direct the grid according to plane X, or 
� Click on the “Plane Y” button to direct the grid according to plane Y, or 
� Click on the “Plane Z” button to direct the grid according to plane Z, or 
� Enter the orientations manually in the X, Y and Z axis entry fields. 
� To make a reversal, checkmark the “opposite” box. 

12.3.3.3 Offsetting the Grid 
� Move the value cursor, or 
� Enter manually the offset value in the entry field. 
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12.3.3.4 Aligning the View 
� Click on the “View alignment” button to align he grid with the view, or 
� Enter the offset value manually in the entry field. 

12.3.3.5 Setting the Parameters of Axes X, Y and Z 
These settings are used to define the distance between two sections of the grid, along X and Y, and 
the points capture box that will be used to extract data. 

� Click on the “Parameters” tab to display the parameter setting options. 
� In the X-axis entry field, enter the desired X interval value. 
� In the Y-axis entry field, enter the desired Y interval value. 
� Checkmark the applicable box for the Z axis. 

Grid parameter setting is used to define the grid generation method and the applicable processes. 
This step enables to extract the values of the cloud of points resulting from digitization. Two methods 
are proposed:  

- Maximum: For all the points inside the capture box, the one with the highest value along Z will be
kept (option recommended for porous or cellular parts (foam).
- Mean: an average is calculated along Z for all the points inside the capture box (option
recommended for other materials).

Note: The capture box is centered on lines X and Y. Its maximum size is limited to the pitch of 
the grid along X and Y. To make its size match the pitch, initialize its value by clicking 
on the “=Pitch” button. 
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12.3.3.6 Setting the Smoothing Parameters 
Besides, additional grid point processing is available, as applicable, i.e. grid smoothing. It consists in 
smoothing the grid points to a greater or lesser degree, according to selected parameters. 

� Click on the “Smoothing” tab to display the smoothing 
options. 

� To achieve smoothing, leave the smoothing box 
checkmarked (or unchecked). 

� In the “Quality” section, checkmark the box corresponding 
to the selected quality. 

Quality (or degree of smoothing): For each point of the capture 
box, and according to the model selected, regression is calculated 
using a certain number of “adjacent” points resulting from the 
extraction phase. 
- LOW: very curvy parts or with sharp edges,
- MEDIUM: parts with no distinctive features,
- HIGH: straights parts or parts with few curve variations.

� In the “Model” section, select a 1st or 2nd degree model, according to the result you want to 
obtain. 

Models: 
- DEGREE 1: planar regression,
- DEGREE 2: conical regression.

� In the “tolerance” section, enter the limit displacement value.

Modeling tolerance: the modeling tolerance, expressed in 1/100 of mm, enables to set a smoothing 
limit. It ranges from 1 to 100. Its default value is 10. This parameter may be associated with the 
granularity of the part and its surface condition (crest height). 
If it is low or close to 1, processing will have few effect on surface condition, 
If it is close to 100, smoothing of the surface condition will be relatively efficient (risk of eliminating 
details). 

Note: We recommend “high” quality for parts with few sharp edges. Same thing for the model 
choice. A 1st degree model will be used for smooth parts featuring few edges or round 
shapes. 

12.3.3.7 Creating Grids 
� Click on the “Compute” button. 

The file is added to the Grid item of the hierarchical view. The Grid file is now created; you can then 
display the result and process, as applicable. 

12.3.3.8 Closing the Add Grid Dialog Box 
� Click on the “Close” button. 
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12.4 Viewing Grids 
Once you have created the grid file and closed the dialog box, hide the digitization file used to create 
the grid in order to get a correct grid file. Then, additional processing is available to display various 
information related to this file. 

12.4.1 Viewing Grid Construction Parameters 

� Right-click on the “Grid” hierarchy item. 
� Click on “Properties”. 

This action opens the dialog box: 

You can change the name of the grid file and insert comments. The following information is 
accessible: 
- “Properties of X and Y axes”
Gives the minimum and maximum values from which the points have been taken into consideration
(values at intersection of projection plane and digitization file), the grid pitch and the number of lines
and sections created.

- “Characteristics”
Parameters used upon grid creation, i.e. applied smoothing (box checkmarked or not), quality of
selected smoothing process (low, medium, high) and its mathematical model (degree 1 or 2), and
finally Z point extraction method (mean or maximum).

12.5 Grid Handling 
Simple processes can be applied to grids: 
- Display according to the six main directions.
- Rotation and translation.
- Zoom in and out, and recentering.
- Selection by stretchable box or by lasso (also called polygon) of a part of grid.
- Masking of previously selected parts.
- Deleting parts.

12.6 Selecting Parts of Grids

The grid selection method is the same as the point selection one, except that, when making your 
selection with the stretchable box or the lasso, only faces oriented towards the user are selected. 
To select all the faces, press and hold the “Alt” key during the selection phase. 
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12.7 Grid Processing 
Sometimes, holes appear where point density is too low. In most cases, this is caused by lack of 
information during digitization. POLYGONIA features tools to fill these holes and smooth the points. 

Four processes can be applied to grids: 
- Hole filling.
- Grid smoothing.
- Part extrusion.
- Transforming the grid into a cloud of points (drag and drop).

The first three processes are accessible from the “Grid processing” dialog box via the “Filling…“ 
context command of the grid file (hierarchical view). 

You can cancel the operation requested from this dialog box only once (“Undo” command of the “Edit” 
menu, or “Ctrl + Z” from the keyboard). 

12.7.1 Filling a Grid 

12.7.1.1 Displaying the Grid Filling Box 
� In “Grid”, right-click on a final hierarchy item. 
� Click on “Fill” to display the filling dialog box. 
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12.7.1.2 Filling the Holes 

The filling dialog box must be open. 
� Select the “Hole” option box. 
� Click on the “Compute” button until all the holes are filled. 

Hole filling is effective on small- or medium-size holes. 

Select the related option box and click one or more times on the “Compute” button until all the holes 
are filled. 

If no selection is made, the “With borders” box is accessible. Checkmark this box to complete the grid 
on the object borders. Otherwise, the grid borders will not be processed, which prevents large 
distortion due to lack of adjacent points. 

After five clicks on compute button 
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12.7.1.3 Grid Smoothing 

 The filling dialog box must be open. 
� Select the “Smoothing” option box. 
� Checkmark the “With borders” box to improve quality. 
� Click on the «Compute» button to fill the holes. 

This function levels the entered area or the whole grid via an approximation of adjacent point 
elevation. It enables to perform simultaneously smoothing and hole filling. 

If no selection is made, the “With borders” box is accessible. Checkmark this box to smooth the grid 
on the object borders. Otherwise, the border will not be processed, which prevents large distortion due 
to lack of adjacent points. 
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After five clicks on compute button 
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12.7.1.4 Extruding the Part 

This function is used to set all or part of the points to the same height. A height (“Z value” field) is 
proposed by default by the software and can be modified. This height is given in the creation 
coordinate system of the grid. 

If you previously made a selection, this function will affect only the selection, otherwise it will apply to 
all the points. At least two consecutive points of the grid must be selected. 

If the “no information” box is not checkmarked, then the whole grid will be flattened. If it is 
checkmarked, this will set to the height defined in the “Z value” field the areas without points with 
respect to the projection plane used upon grid creation. 

 The filling dialog box must be open. 
� Select the “Value” option box. 
� Checkmark the “With borders” box to improve quality. 
� Checkmark the “If no information” box. 
� Enter the extrusion value in the “Z value” entry field. 
� Click on the “Compute” button to fill the holes. 

12.7.2 Transforming a Grid into Points 

A Grid file can be converted very easily into a Digitization file without using the “File / Import” 
command. To do this, drag the grid file from the hierarchical view to the Digitization item. A copy is 
imported as a cloud of points (file in *.cwk format) so that it can be compared to the initial cloud of 
points, and to execute usual processings on point clouds. 

� Click on the left button on the grid file of the “Grid” hierarchy item. 
� Drag the file to the “Digitization” hierarchy item. 
� When the file is on the “Digitization” hierarchy item, release the left mouse button. 

The grid file is copied in the form of a cloud of points. 
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12.7.3 Selecting Useful Borders 

The more distant the projection direction is from the surface normal line, the lower the resampling 
quality. Border selection enables to select only low-quality areas in order to eliminate them. 

� In “Grid”, right-click on a final hierarchy item. 
� Click on “Select borders” to display useless border points. 
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13 Working with Meshes 

13.1 Overview 
The meshing process restores the surface of the digitized object. POLYGONIA constructs triangular 
facets using as a base selected digitization points. All adjacent facets are oriented in the same 
direction. Each segment belongs to one or two facets. Adjacent facets share at least two points. 

POLYGONIA creates meshes based on the digitization points displayed on the screen. Creation is 
based either on the current selection, or on all the visible points (not hidden). To improve meshing 
quality, it is important to filter the points correctly before processing, in particular using the 3D filter.  

13.2 Adding Meshes 

� Right-click on the “Facet” hierarchical item. 
� Click on “Add facets”. 

� In the “Add facets” dialog box, enter the name of the new group of facets in the “Name” entry 
field. 

� In the parameter section, checkmark the “all” or “selection” box. 
� Enter the minimum value if the displayed value is not correct. 
� Click “OK” to add a meshing. 

For better accuracy, we recommend to use a value close to the maximum distance between two 
stripes. A greater value provides less and coarser facets. A smaller value may cause holes in facet 
meshing. 
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The time necessary to create meshes is all the more long that the minimum distance is short and the 
number of points selected for its creation is large. 

Note: During the facet calculation phase, you can cancel by clicking on the “Cancel” button. 

Note: If you do not fill in the “name” entry field, changes will automatically be named 
Facets_1, Facets_2, Facets_3, etc. 

13.3 Meshing Parameter Setting 

13.3.1 Handling Meshes 

The meshing module creates facets on parts where point density is sufficient. 
When the density of points is insufficient, small holes may appear in the meshes: POLYGONIA 
features an interactive filling tool. 

Colors of the facets 
The facets whose color is that of the facet file (Gray) are “normal”, their topology is correct. 

• Red
Red facets represent facets dissociated from the main volume. 

• Green
Green facets are facets whose topology is incorrect. 
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13.3.2 Hole Filling Procedure 

If no facet is selected, hole filling applies to all small holes by executing the “Check topology” 
command. 

� Select one of the facets making up the edges of the hole to be filled, and whose limits are 
indicated in blue. 

� Right-click on the group of facets in the hierarchical tree. 
� Click on “Check topology” to fill the holes of the facets. 

� If the hole is not closed, delete some facets close to the edge of the hole, especially red and 
green ones. 

� Execute the “Check topology” command again. 

13.3.3 Complete Check of the Object 

If no facet is selected, hole filling applies to all small holes. See above. 
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13.3.4 Adding a Cut Plane 

Cut planes are used to separate the facet meshing by a plane, and to keep only part of the meshing. 

� Right-click on the final item of the “Facet” hierarchy. 
� Click on “add plane”. 

� To select the plane view, checkmark the applicable box. 
� Enter the X plane angle in the “X angle” entry field as convenient. 
� Enter the Z plane angle in the “Z angle” entry field as convenient. 
� Enter the desired offset value in the applicable entry field. 
� Click “OK” to validate. 
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13.3.5 Facet Display 

This tool gives a smoother appearance to the surface of the object. To get access to this tool, activate 
the “smoothing” option box using one of the following methods:  
- “Setup” / “Options” menu, “Shading parameter” tab,
- View tool bar button,
- Graphic view context button: “Options» / «Rendering”.

• Selection of facets
The selection method for the facets is the same as that applicable to points except that only facets 
oriented towards the observer are selected. 
To select all the facets, hold the “Alt” key depressed during selection. 

• Display settings
The facets are particularly convenient to display the object with realistic rendering. To improve 
rendering, POLYGONIA features two spotlights that illuminate the scene, and several display options 
via the “Setup/Options” command, “Shading parameters” tab. 
Each spotlight is positioned on either side of the scene. The global light intensity and the spotlight 
intensity can be set separately. 
You can also select simple or smoothed wire frame display (Refer to Chapter 12.3.3.6). 
Finally, this tab lets you change the background color of the graphic view which defaults to black. 

• Meshing display options (Refer to Chapter 12.3.3.6 )
POLYGONIA features four types of display: 
- “Wire frame” mode: the points are connected by lines;
- “Wire frame 2” mode: wire frame mode + background masking;
- “Realistic rendering” mode: the object is represented as a closed surface meshed with colored
triangles;
- “Smoothing” mode: the surface of the object has a smoother aspect.

For the “Realistic rendering” and “Smoothing” modes, the lighting parameters (ambient light + two 
spotlights) are available. 
For the four modes, you can change the color of each grid or facet file. 
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14 Working with Sections 

14.1 Introduction 
A section is the result of a succession of plane cuts in facet meshing. Sections thus make up series of 
segments belonging to the same plane. 

14.2 Creation of Sections 
To create sections, you must first create facets. POLYGONIA creates sections from the displayed 
facet meshing.  

� Right-click on a “Sections” hierarchical item. 
� Click on “Add sections”. 

� Select the cut orientation by checkmarking one of the 4 radio buttons. 

Note: The cut plane can always be adjusted by setting the values displayed by the X and Z 
angular counters as explained hereafter. 

� Enter the X angle value in the “X angle” entry field. 
� Enter the Z angle value in the “Z angle” entry field. 
� Set the offset by indicating, in the entry field, the desired offset value. 

The main view then displays the facet meshing cut through its middle by the first section, with the 
selected orientation. 
An offset can be defined via the “Offset” counter, with the 0 value corresponding to the center of the 
view.  

� Define the number of sections by indicating in the entry field the desired number of sections. 
This number is calculated according to the value of the part bounding box and gives only an indication 
of the actual number of cuts found on the part. 

� Adjust the interval by indicating its value in the Interval entry field. 
The step between two cuts is an exact value expressed in mm. On the main view, it is materialized by 
display of a second section plane. The facets which separate these first two cuts are also displayed 
differently. 

� Click OK to validate the settings and run the section calculation.  
The sections are then created in the hierarchical tree and in the graphic view.  
For better section display, we recommend to hide the facet meshing used to create them. 
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Note: While modifying the “Sections” dialog box parameters, the main display is still available 
to show clearly where the cuts will be made. 

14.3 Modifying Sections 
Upon creation, the section segments are the intersections of the cut plane and the facets: a segment 
is created for each facet cut by the plane. 
The sections can be modified by resampling. 

14.3.1 Linear Resampling 

Linear resampling is defined based on projection orientation. The result is the equivalent of a “grid”. 

� Right-click on a final item of the hierarchy. 
� Click on “Linear Resampling”. 

� Enter the angle of the projection direction in the “Angle” entry field. 
� Set the desired offset value in the entry field. 
� Enter the desire value in the interval entry field to define the resolution. 
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� Click “OK” to validate. 

14.3.2 Angular Resampling 

Angular resampling is defined based on a revolution axis around which the segments are resampled 
according to a certain angle. 

� Right-click on a final item of the hierarchy. 
� Click on “Angular resampling”. 

� Enter the initial angle in the “Angle” entry field. 
� Define the desired center origin (in mm). 
� Set the angle interval by indicating its value in the “Interval” entry field (in degrees). 

The axis is either global, i.e. all the centers are located along the same straight line, or not, i.e. the 
centers are calculated for each section independently. The center of the section is calculated using 
either the least square method, if this option is checkmarked, or the circle regression method, if it is 
not. 

� Click OK to validate. 
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15 Importing / Exporting Files 
The various entities handled by POLYGONIA can be exported in various file formats compatible with 
off-the-shelf software applications. 

15.1  Exporting Files 
� Click on File>Export. 
� In the dialog box, select the file export folder. 
� Give a name to the file. 
� Click on “save”. 

Exports are applicable to items displayed in the graphic view. 
The following entities are exportable: 
- Digitized points,
- Grids,
- Facets,
- Sections.

The following export formats are used: 

Formats Points Grids Facets Sections 

IGS X X 

VDA X X 

DXF X X X 

STL X 

WRL X 

CBK X X 

CWK X X 

GRK* X X 

ASC X X 

BMP X X X X 

M X 

* The GRK output concerns only linearly-resampled grids and sections.
The grids can be converted into points by dragging the grid file icon toward that of the “Digitization”
heading.
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15.2  Importing Files 

Processing operations (reference changes, grids, facets, sections) are accessible for imported files 
and for files resulting from digitizations. 

� Click on File>Import. 
� In the dialog box, select the file to be imported. 
� Once selected, click OK. 

POLYGONIA enables to import files in the following formats: 

Formats Points Grids Facets Sections 

CBK Binary X 

CBK ASCII X 

GRK X X 

ASCII X 

Note: A *.GRK file can be imported as digitization or grid file. 

15.3 File Formats 
For further information on these formats, please contact our Customers’ Support 
department. 
The IGS, VDA, DXF, STL, WRL, CWK, BMP and M formats are described in the 
document “Polygonia File Formats”, available, on request, from the Customers’ 
Support department. 

15.3.1 Kréon® CBK Public Format 

The CBK and TXT formats are used to export digitized data in the form of a 
sequence of points belonging to an acquisition trace or to a section. 
Data in CBK format are encoded in binary mode. 
Files with the CBK extension are binary files made up of a series of records encoded 
on 14 bytes, and composed of 4 fields: 
- One integer-type field, encoded on two bytes (Intel standard), containing the

number of the laser trace (stripe number) associated with the point.
- Three real-type fields, encoded on 4 bytes (Intel standard), containing respectively

the X, Y and Z coordinates of the point, expressed in mm.

15.3.2 Kréon® TXT Public Format 

The TXT format is equivalent to the CBK format, but with data encoded in ASCII. 
Files with the TXT extension are ASCII point files. 
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15.3.3 Kréon® CWK Public Format 

The CWK file is Polygonia’s native file. 
Its structure is public and can be obtained, on request, from the Customers’ Support 
department of Kréon Technologies. 
It can be read by most point cloud processing software programs. 

15.3.4 Kréon® GRK Public Format 

Files with a GRK extension contain the altitude (Z) coordinates of a cloud of points 
organized as a grid, i.e. regularly sampled along the two other axes (X and Y). These 
coordinates are obtained from linearly-resampled grids or sections. 
The GRK format can be read by most of point cloud processing software programs. 

15.3.5 ASCII Format 

Whether it is for points or sections, the ASCII file is organized as follows: 
Coordinates X Coordinates Y Coordinates Z 

15.3.6 STL Format 

The STL file is used to export facets. This format can be read by most of the facet 
processing software programs, such as machining, imaging and animation software 
programs. 

15.3.7 WRL Format 

The WRL format contains 3D scenes. These files can be read by any WRL-
compatible web browser. 
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15.3.8 IGS Format 

IGES is an international standard interface language widely used in CAD.  
The IGES standard was initially defined so as to cover all existing CAD entities. 
Thus, the standard scope is wide and indefinite. 
POLYGONIA enables to export clouds of points and sections in IGS format. 
The IGS entity used for exports is entity 106: “COPIOUS DATA”, whose literal 
meaning is “LARGE NUMBER OF DATA”. 
This entity number is recognized by most off-the-shelf CAD systems, but it may be 
interpreted in a different manner. 
A “Form number” is used to define the format of the data to be transferred. 
POLYGONIA uses two “Form numbers” for exporting data in the “COPIOUS DATA” 
format: 
- The “Form number” 2: Data organized as coordinate triplets.
- The “Form number” 12: Data organized as coordinate triplets representing the

crests of a piecewise linear curve.

15.3.9 DXF Format 

The DXF format (AUTOCAD Data eXchange Format), is another file exchange 
standard used in CAD/CAM; it may contain any type of entity. POLYGONIA enables 
to store under this format the clouds of points and the sections. 

15.3.10 VDA Format 

The VDA format, also referred to as VDA-FS, is the German standard format for 
exchanging data between 2 CAD/CAF systems. It may contain various types of 
entities. 

POLYGONIA enables to export clouds of points and sections in VDA format. The 
VDA entity used for exports is the PSET entity (“Point sequence” entity). 
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16 Appendices 

16.1 Problems Frequently Met 

• POLYGONIA INITIALIZATION

o The message "HASP Driver too old (-13)" comes into view upon each execution of
Polygonia

o This message means that the protection key drivers installed on the computer are too
old. Polygonia cannot thus communicate properly with the protection key. Install the
drivers supplied on Polygonia CD.

o Although it is connected to the computer, the protection key is not recognized by
Polygonia.

o Update the key driver by downloading it from the following address:
http://www.aladdin.com/support/hasp/hasp4/enduser.asp.

o The message "Unauthorized Option" comes into view upon Polygonia initialization.

o This message means that the protection key does not let you use a Polygonia option,
for instance, the integration of the sensor on an arm model other than the one you
purchased.

o Please contact Kréon.
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• SENSOR USE

o Nothing is displayed in the “calibration selection” dialog box.

o The sensor calibration file is not installed. Copy the file (provided on floppy disk) in
the directory C:\Documents and Settings\All Users\Application
Data\Polygonia\HardwareZLS\Calibration.

o If you have lost this file, contact Kréon and specify the sensor model (KZ25, 50 or
100) and its serial number.

o The message "Cannot connect to 216.189.82.254 on port 23" is displayed each time
you try to use the sensor in Polygonia.

o This message means that Polygonia cannot communicate with the E.C.U. Check your
network configuration (Refer to Chapter 2.3.3). If it still does not work, try to change
the network cable that connects the E.C.U. to the computer (100 Mbits/s straight
cable).

o The message "Several E.C.U. software present in the directory..." is displayed each
time you try to connect to the sensor after switching the E.C.U. on.

o This message means that several updates for the E.C.U. are available in the directory
C:\Documents and settings\All Users\Application
Data\Polygonia\HardwareZLS\ReleaseECU, Polygonia thus does not know which
update to download. Only keep the update that corresponds to your Polygonia
version.

o The message "Error! Polygonia requires a version of the E.C.U. software (at least
XXXX) more recent than yours (YYYY)" comes into view at the end of each E.C.U.
software update.

o This message means that the version of your E.C.U. update is not compatible with
your version of Polygonia. Re-install Polygonia.

o The image is jerky in the video window, the scan is not regular. The system
sometimes gets blocked.

o This problem comes from simultaneous use of other resident programs.

o While using Polygonia, we recommend to de-activate all active programs: mail,
antivirus, firewalls, and for portable computers: energy savers, protections against
drops, etc.
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• USE OF SENSOR ON SWIVEL ARM

o The message "Cannot find usb firmware file" is displayed each time Polygonia gets
connected to the arm.

o This message is displayed when a Cimcore USB (3000i, Stinger2 or Infinite) arm is
used with a too old version of the Cimcore software, WinRDS. Thus, you must install
a more recent version of WinRDS (this software is supplied with the arm).

o Impossible to position: the message "The scan does not have enough laser lines" or
the message "Cannot find initial solution. Do you want to continue?" comes into view.

o The first message means that the algorithm did not find enough different circular and
orientation laser lines to obtain a first approximation. The second message means
that it did not find the initial conditions.

o Regardless of the displayed message, make sure you have selected the appropriate
sensor calibration file, and that the arm calibration file is loaded. Also check that the
sphere diameter you entered is correct. Finally, carefully clean the scan (support
deletion).

o During scanning on arm, the message "The arm did not receive trigger" is displayed
in the digitization window.

o First check that you have properly connected the trigger output of the E.C.U. to the
trigger input of the arm, using the cable provided by Kréon Technologies.

o If your arm is an old model, make sure it supports a trigger signal. For example, the
first models of Cimcore Stinger 2 arms did not support this functionality, although
they featured a connector (for Stinger 2 arms whose serial number is as follows:
40xx-xxx, the numbers must be greater than 4012-102, 4018-108, 4024-169, 4030-
146 and 4036-121).

o If, despite these checks, you still cannot scan correctly, contact Kréon to check your
trigger cable.
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• USE OF SENSOR ON MEASURING MACHINE

o After changing index on the PH10 head, the message "Cannot connect to
216.189.82.254 on port 23" comes into view.

o This message means that the communication between Polygonia and the E.C.U. has
been lost. In order to avoid any problem of disconnection between the sensor and
the E.C.U., you must switch the sensor off before any rotation, and then switch it on.

o The switch sensor off/on function is directly accessible in Polygonia.

Burton Precision
5737 Vinton NW

Comstock Park, MI 49321
616.784.1756

info@burtonprecision.com
www.burtonprecision.com
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