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Operator’s Manual for CalCom ++ 
 
 
Introduction  
 
CalCom ++ is made for correction parameter evaluation for CMMs. For this the 
CalCom concept requires 7 measurements of a calibrated L-shaped ball plate, hole 
plate or optical dot plate in different positions with different probe styli. 
 
The plates are like reference scales for checking differences between the indicated and 
the true positions along the axes. According to a scheme that is explained in the 
following, the measurements are performed at different distances from the machine’s 
own scales by displacing the plates and by using different probe stylus lengths. This 
allows extraction of all errors of position, straightness, and rotation. 
 
The idea of a ball plate based error analysis is from about 1986 and has been realized 
before in different forms: CalCom++ has been developed completely from scratch and 
incorporates years of experience with all kinds of artefact based error analysis. It 
combines in a new form the benefits of using 2D- and 1D artefacts and takes into 
account the needs of medium size CMMs (up to 3 m axis length) and of optical CMMs.   

 
How to install CalCom ++ 
 
First install the dongle driver: browse the Calcom ++ 2014 USB and look for Sentinel 
System Driver Installer 7.4.2.exe file, this will install the dongle driver. Then install 
CalCom ++. 

 
Under Windows XP or Windows 7 
 

A. Insert the Calcom ++ 2014 USB into the USB of your computer. Double-click 
Setup.exe in Windows Explorer. 

 
The language selection screen appears: 
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Select the language installation and then press the Accept button. After that the next 
window appears. Press the Next button. 

 

 
 

After that accept the licence agreement and click next. 
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After you will see some information please read it. 

 

 
 
Next select the path where CalCom++ will be installed. 
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Next select the name for the group of programs for CalCom++ windows start menu. 

 

 
 

Next decide if you want to create a desktop icon for CalCom ++ 
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 Finally you will get a dialog to install CalCom++, push the install button. 
 

 
 

Note: Sometimes it may be necessary to reinitialize Windows after installing Calcom ++ 
and then run again setup.exe. 
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Under Windows Vista, Windows 7 and Windows 8 
 
The installation must be as on windows XP, However, after installing Calcom ++ 
probably you should register some controls (ocx controls), Calcom ++ tells you what 
are the names of the controls. To register the controls take the following steps. 
 

1) You should register every control that Calcom ++ cannot recognize; all those are 
delivered with the installation or are located under windows\system32 after CalCom ++ 
installation. To register every control you must clear the VISTA security and this is 
done with the following steps: 
  
a) Go to the Control Panel  
b) Go to the user accounts  
c) Localize the option that activates or deactivates the control of user accounts  
d) With this you will get the following screen 

 

 
 
e) Deactivate the square for the control of user accounts (UAC)  
f) Reinitialize the computer and now you are ready to register the ocx controls 
 
2) Go to the DOS command window, click cmd in the next in the next screen 
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3)  In the DOS window execute the command regsvr32 maskedit.ocx, see the 
following screen: 
 

 
 
 
 4) After that you will get a message saying that the control has been registered 
correctly. With this Calcom ++ already is operating. 
 
If there should be problems with the fonts in Calcom, please follow these steps: 
 
1) Go to Control Panel  
2) Go to Fonts 
3) Copy the font included with the installation, in this case MS Sans Serif.ttf. 
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Preparation of the Measurement: 

The Kinematic Chain  
 
Before describing in detail the plate positions to be measured, it is necessary to 
mention that CalCom is made specifically for Cartesian axes machines.  
Due to the way the mathematics in CalCom work, the machine axes X-Y-Z must be 
„stacked“ in the „kinematic order“. This means that Z is mounted on Y, and Y is 
mounted on X. X is therefore the first axis, and Z the last axis, if we count the axes 
from the work piece to the probe, moving in our mind from the work piece along the 
machine structure via the first (X) axis, then encountering the second (Y) axis and 
finally the ram (Z). 
 
If the axes are not named like this by the machine manufacturer, we have a small extra 
job to do before we can start with our measurements: we must re-name the axes for 
our measurements and evaluations. This is very easy if we use the following rules: 

1. we leave the coordinate origin un-changed 
2. we re-name the axes following the kinematic chain sequence 
3. we maintain the right hand rule for the signs of the axes; this might force us to 

change the signs of some of the axes (usually of only 1 axis) 
The following graph shows this for the case that the portal axis (second axis) is called 
the X-axis, which is very frequently the case. 
 

 
 
In the following graphs the two most frequent cases for horizontal arm CMMs are 
shown. Note that duplex machines of this type have normally one single coordinate 
system. 
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The Basic Plate Positions 
 
7 measurements must be performed with the plate in 5 different positions:  
 

 Two measurements in two positions with the plate parallel to the XY plane, thereof 
one position with Z at its negative end (number 12 … read “one two”) and one at 
the positive end (number 11, read “one one”), a short stylus should be used; see 
following graph. 
Note: The Z-height of the plate may be any, even outside of the calibrated volume; 
the stylus length does not influence the results of the calculations: any length is 
possible. 
Note: In the following graphs the plate is symbolized sometimes by a square; 
however CalCom++ uses only one column and one row of measured elements on 
the plate. 
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 three measurements in two positions with the plate parallel to the XZ plane, thereof 
one should be near the positive end of Y using a short stylus (number 21), one at 
the negative end of Y using the same short stylus (number 23), and then one 
measurement again in this latter plate position with a long stylus in negative Y-
direction; see following graph. 
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Note that the probe reference point in these positions may not lie outside of the 
calibrated volume in any direction. The plate position may in Y-direction be outside the 
calibrated volume. 
 
 
 

 Two measurements in one position with the plate parallel to the YZ plane, thereof 
one measurement with a long stylus in negative X-direction (number 31) and one 
with a long probe in positive X-direction (not necessarily both of the same length); 
see following graph.  
It is as well possible to use styli of the same direction but of different lengths. 
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The Measurement Sequences 
 
We here name the coordinates in each plate position U and V instead of X, Y, Z in 
order to avoid confusion with the machine coordinates. 
The measurements are carried out beginning with the ball, hole or mark in the origin of 
the plate, i.e. in the corner. Then in sequence all balls in the U-row of the plate are 
measured. Then again the ball in the origin is measured, followed by all balls in the V-
column. After completing the measurement of the row and column, the same elements 
are all measured again but with a reversed sequence. 
Note that always complete rows and columns must be measured, in order to avoid 
ruptures of sequences, i.e. the ball in the origin is measured as part of a row and again 
as part of a column. 
Note: the reversal measurement greatly eliminates drift effects and serves in the 
evaluation as stability analysis. 
 
 

The Probe Styli 
 
The styli have been roughly defined above. We need to respect the following rules for 
the probe selection and for entering the correct probe lengths in CalCom ++: 
 
We must have all probe vectors originating from one reference point on the ram, and 
probes used for measurements in the same coordinate plane must lie on one line 
through the reference point and parallel to a coordinate axis. This relationship is shown 
in the graph below.  
 

 
 
P11 and P12 are usually equal, short and in negative Z-direction. 
P31 and P32 are normally opposed to each other and of equal length.  
 
However, the CMM construction might make it advisable or even necessary to use a 
short and a long probe stylus in the same direction in the measurements 31 and 32:  
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In case they point in negative X-direction, the measurement with the short one is called 
32 and the measurement with the long one 31.  
In case both probe styli point in positive X-direction, the measurement with the short 
one is called 31 and the measurement with the long one 32.  
 
Note: the names of the measurements are based on the relative machine positions, not 
on the probe lengths and directions. 
 
In the measurements 21 and 23 the probes may independently point in positive or 
negative directions; they should be relatively short;  
Probe 22 shall be long and should point in negative Y-direction. 
 
 

Additional Level Meter Measurements 
 
In CalCom ++ we are allowed to include an auxiliary measurement with an electronic 
level in order to improve the error separation. This auxiliary measurement is not 
obligatory but may in some cases of CMMs with large random errors help to improve 
the quality of roll errors and squareness errors measured. 
The level is attached to the ram; the reading is zeroed at the X-position of the first 
measured ball (e.g. the last in the position 11). Then the X-axis is moved to the X-
position of the last ball in X (e.g. the last in U-direction in the position 11), the reading 
of the level meter is recorded and later entered in the “Constants” menu. 
 

 
 
 
Important in case of using a level meter: the plate may not be moved, better not 
even be touched, between the measurements 31 and 32. 
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In the following the measurements for horizontal arm CMMs are explained in graphical 
form. 
 

 
 
Note that the probe reference point in these positions may lie outside of the calibrated 
volume in Z-direction (Z-axis). Any probe length is allowed. 
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Note that the probe reference point in these positions may not lie outside of the 
calibrated volume in any direction. The plate position may in Y-direction be outside the 
calibrated volume. 
 
 

 
 

Note that the probe reference point and/or the plate positions in these positions may lie 
outside of the calibrated volume in X-direction (X-axis). 
 
 

 
 

Recommendation: 
In order to simplify the rules we recommend to design the positions and probe length 
configurations so that the probe reference point and the plate positions are always 
inside the calibrated volume, despite of the above mentioned exceptions. 

 



     www.trapet.de 16 

 
 

 
 

Nomenclature to describe plate positions 
 
At this place we need to say something more about the numbering of the plate 
positions. CalCom-compatible names for measurements look like follows: 
 
 [Three digits].xyz    for example: 
111.xyz 
 
We have until now used 2 digits to describe, parallel to which coordinate plane a 
measurement is and in which measurement the CMM axis positions were more and in 
which less in positive axis direction: 
111.xyz … the here marked digit says that we are parallel to the XY plane. 
111.xyz … the here marked digit says that we are more in positive Z direction than 
in …. 
112.xyz . 
 
121.xyz … the here marked digit says that we are parallel to the XZplane. 
121.xyz … the here marked digit says that we are more in positive Y direction than 
in …. 
123.xyz , where we tend to be at the negative/”lower” end of the axis Y. 
122.xyz … the here marked digit says that we are in the same position like in 
measurement *123.xyz (at the negative/”lower” end of the axis Y), but that we use a 
long stylus, pointing in negative Y-direction. 
 
131.xyz … the here marked digit says that we are parallel to the YZ plane. 
131.xyz … the here marked digit says that we are more in positive X direction than 
in …. 
132.xyz . 
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Format of the Measured Data and of Calibration Data 
 
All measurement files are in *.xyz format, which means one line, contains the values 
for one measured ball position: 
x y z (separators are blanks or multiple blanks), or 
x y z  (separators are tabs or multiple tabs). 
 
…. or more correctly we say u v w to express that we always measure in plate 
coordinates, never in machine coordinates. 
 
Each plate measurement corresponds to one file. 
 
The sequence of one plate measurement contains 4 blocks: 

 it starts with the origin, progressing in positive row (u-) direction to the end of the 
row; 

 then the column is measured (either direction: rising or falling v-values); 

 now the column is measured again, progressing in opposite direction; 

 Finally the row is measured again, as well in opposite direction compared to its first 
measurement. 

Always complete rows and columns must be measured, i.e. the origin is measured 
once as part of a row and again as part of a column. It is advisable to put a dummy 
position before each column and row, or even better to put a dummy position before 
each measured ball in order to avoid hysteresis effects. 
 
Calibration data come in the same format, row-u and column-v in rising sequence, with 
no reverse sequences. 
 
 

Output of CalCom ++ 
 
The result file is in the *.exc  format, a format used by all CMM-, machine tool- and 
software makers who have obtained assistance from PTB Germany for their geometry 
error correction during the last 15 years. 
 
The file content is self-explanatory.  
 

 Units are mm and rad.  

 The signs correspond to machine errors (“true position minus ideal position”) . 
Rotations are positive if the sense of rotation is mathematically positive.  

 Squareness signs correspond to the signs of the rotational errors xry, xrz, yrx; this 
means the signs are so that YX-squareness could be added to xrz as an offset and 
then disappear as a separate squareness, as ZX-squareness to xry and ZY-
squareness to yrx.   
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Overlapping Technique in CalCom 
 
The overlapping technique allows the use of a smaller plate on a bigger machine. One 
measures the plate in each basic position and then shifts it in U and/or in V by a 
multiple of the ball distances, may be several times in U and/or V. In total up to 4 shits 
(plus the basic position) are allowed. The overlapping must be substantial, for example 
30% of the plate length in the shifted direction. 
The result after mathematical joining in CalCom is a bigger L-plate. 
 
Shifting in U-direction we need only to measure U-row-elements, shifting in V-direction 
we need only to measure V-column-elements. Of course the alignment elements must 
always be measured; Alignment elements (if they are not part of the row and column) 
are not transferred to CalCom. 
 
 
The graph below shows all the rules for overlapping. 
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Parameters influencing the Calculations 
 
Calcom gives the possibility to filter input data and/or output data. With filtering the 
influence of noise and outliers is reduced but valid measurement data are as well 
modified. The filters are kind of Gauss filters, this means “rounded box sliding 
averages”. Filters can be configured to average over different numbers of neighbouring 
values. The bigger the number (the wider the averaging box) the stronger the filtering. 
Filtering shall only be used if necessary and only as strong as necessary. Note that 
when filtering, some systematic changes in the entire error map system might occur. 
 
Recommendation for filtering: set filtering strength to 0 or to 1. 0 is without filtering 1 
filters with the direct neighbours only. You can filter input data and/or output data. 
put a 1 in input and watch whether it is better, if not sufficiently filtered, put a 1 in output 
too and so forth... filtering with more than 1 makes sense only for ball plate stitches 
with more than 20 balls in a row. 
  
In the latest CalCom (Jan 2015) different stitching algorithms may be chosen. The two 
stitching parameters are to be tried out, they normally improve stitching accuracy on 
machines which repeat less well.  “Strong V-overlapping” is normally recommended. 
“Smooth overlapping” may improve results if you see a rupture in the data where 
stitching takes place (in case of bad measurements). 
 
Calcom leaves the user the choice to enter values from an X-roll measurement with 
electronic level, as described above. Only the first and the last position as measured 
with the ball plate are required. The level is zeroed in the first position and the value 
read in the last position is entered in the software. The sign is mathematically positive 
for the rotation of the probe relative to the work table; this means using the right hand 
rule (fist but with the thumb stretched out), the thumb in positive X-direction (probe 
against work table), the rest of the fingers indicate the sense of rotation of the probe 
against the work table. If the work table is moving, think that you are sitting on the work 
table and the probe moves. 
 
The roll adjustment is normally not needed. However, in case of machines with large 
random errors or on machines which do not fully comply with the rigid body concept, 
this technique might stabilize the error separation process. In particular the correct 
separation of the three roll errors from each other and from the three squareness errors 
might get better on such machines when using adjustment with electronic level.  
Note: The rigid body concept means that errors of any given axis are only dependent 
from the position of this one axis and not from positions of other axes.  
 
For horizontal arm machines or in general machines with a horizontal kinematic Z, an 
additional roll error adjustment is possible for roll Z. The difference to roll X adjustment 
with a level meter is that here no other errors are influenced; only roll in Z is adjusted. 
On the contrary roll X adjustment modifies as well squarenesses, roll Y and roll Z as a 
consequence.  
 

Residuals 
 
In the actual version of CalCom (Jan 2015) the residual calculation is deactivated.  
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Calcom allows checking residuals. Residuals are the error vectors which would remain 
if the correction as calculated in CalCom++ was applied to the ball plate measurements. 
With this it is possible to judge the quality of a CalCom++ measurement and of the 
evaluation process. Residuals give us an idea of the final accuracy of the machine, 
including the correction. 
 
It is as well possible to “manipulate” a correction file (*.exc) and then run a simulation 
again to see the residuals. See the software manual. 
 
Note that residuals can’t always be calculated if the measurements of the plate are 
made with the probe reference point located outside of the calibrated volume. Such 
positions are in some cases perfectly valid to calculate errors but not valid to make a 
correction for such outside-the-volume-positions. Refer to the graphs of the plate 
positions. 
 

Trapet Precision Engineering 
Berretin 10 

01139 Sarria, Spain 
www.trapet.de 

 

Software Manual CalCom ++ 
(User surface) 
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This is the main screen of CalCom ++ 2014, here we have four principal sections: 
 
Ini File: In this section the user can load, save or save as a configuration file (*.cm3), 
which will contain all the information that the user filled in the other sections. This 
allows to the user to load an existing configuration file, thus avoiding introduce all the 
information of former measurements. 
 
Settings: In this section the user will enter the measurement and calibration files, the 
machine-coordinate-positions of the plate, the lengths of the used probes, comments 
about identification of the machine, global constants and temperatures to correct within 
CalCom++. This section is the main one, because, here the user will give all the 
information that the software will use to calculate the errors. 
 
Calculations: Here the user starts the calculus of the geometrical errors of the 
machine. 
 
Graphics: In this section the user will see results as repeatability of the measurements, 
deviations between true position and measured position, the geometrical errors 
(Parameters) in graphical form and finally the quality of the error map correction in form 
of residuals, once the *.exc file would be applied (the *.exc file is the file with all the 
geometric errors). 
 
Calcom++ 2008 has other options to show information about the software and also 
allows printing a report of the geometrical errors, sending them directly to a printer or to 
EXCEL. 
 
 
The Ini File section produces the following screen: 
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The title of this window will change depending from the selection, Open, Save or Save 
as. The extensions of the configuration files is by default *.cm3. 
 
This section has also the option to load the Help file. Click the Help button, this options 
loads the pdf file “Operator manual.pdf “which is included in the installation of the 
software. It is recommended not to change or manipulate the name of this file, because 
it is part of the functionality of the software. 
 
Take a look at the green or red button with the label “Saved”, this button serves only to 
inform whether the configuration file has been saved or not. 
 
Remember: the configuration file will contain all the information that the user will 
introduce in the Settings section, so the first step when using the software is to fill in 
the Settings section and after that to select the Save button to store the configuration 
file. 
 
The Settings section has the following screens: 
 
With the File Names button in the Settings section the following screen appears: 
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In this screen it is possible to load all the measurement and calibration files, and also 
give the path for the Result-Data (*.exc file). 
 
The Measurement Data Files must have specific names: check the Nomenclature to 
describe plate positions of this manual. Remember in this path should be the entire 
measurement file with the corresponding name, even the files for the overlap. 
 
The names for the Calibration-Files may be any kind of names; the user may 
introduce a different calibration file for each plate position. 
 
The Result-Data also may have any name and any path, here you specify where the 
geometrical error results will be stored in the *.exc file format. 
 
To select the names, click the Select buttons, beside the path boxes. 
 
Calcom ++ has as well the option to load an existing Result-Data file (*.exc file) in 
order to analyze properties of the error map. For more explanation see the help in the 
section “residuals”. The name for the *.exc file to be loaded will be the one selected in 
the Result-Data path/box. 
 
CalCom ++ allows 2D-analysis, this implies only measurement in the xy plane, but be 
careful this implies to have only 111.xyz and 112.xyz files in measurement data file 
path, because of this, CalCom++ will create the rest of the files to simulate a complete 
measurement. Please don’t put the rest of the files in the same path as the complete 
analysis because CalCom++ will overwrite those files. 
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With the Plate Positions button the following screen appears: 
 

 
 
In this screen the user enters the plate positions in machine coordinates, i.e. 
coordinates that the machine delivers immediately after passing through zeros and 
without any part coordinate systems created. The plate positions in machine 
coordinates correspond to the origin of the first ball in each plate position.  
 
It is possible to see graphs explaining the requirements of the plate positions for Bridge 
or Arm machines, just click the appropriate options; also the user can see how to 
collocate an electronic level when it is used and the rules to follow for the overlapping 
technique. 
 
CalCom++ can overlap in U or V direction, the user only needs to give the direction and 
the number of the ball where the overlap occurs (numbers of balls relative to the in 
each case previous plate positions). More than one overlap is possible:  CalCom++ 
allows as a maximum five overlaps for each plate position. Parallel positions must have 
the same overlapping scheme. 
 
Ensure that all measurement files including all overlapping files are in the same path, if 
not, CalCom++ will terminate with an error message. 
 
The machine coordinates given for the plate positions are used to transform the work 
piece coordinates in machine coordinates, and are the basis for the coordinates in the 
correction tables in the *exc file (“calibration file”). 
 
With the Probe Lengths button the following screen appears: 
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With this screen the user will introduce the lengths and signs of the probes used in 
each plate position. Check the pictures for Bridge and Arm machines. 
 
With the Comments button the next screen appears: 

 

 
 
 
In this screen the user can introduce all the information about the machine used. 
 
With the Constants button the next screen appears: 
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From this screen the software uses constants during calculations. 
 
Spacing Grid: This is the space between balls on the plate; introduce an integer value 
that represents the space between balls approximately. 
 
Measuring Volume: This represents the total volume covered by the plate positions in 
machine coordinates. It is calculated by default once you Start the calculation of the 
errors, check this screen after pressing the Start button. 
 
Spacing position, Spacing straightness, Spacing rotation: For this version of 
CalCom (version 1.0) each of these values must be the same as the spacing grid. In 
future versions this constant will be used to interpolate between the positions of the 
balls. 
 
Temperature correction by CalCom: Enable this option if correction of temperature is 
desired (offline, in CalCom). This option will enable the inputs of the screen 
“temperature”, if the user does not enable this option the inputs of the temperature 
screen will not be available. 
 
Input filtering strength: This option will filter the input Measurement-Data to reduce 
the influence of outliers and of noise. The filter is a box car averaging where the 
number you enter defines the number of neighbouring data points used in the average. 
Entering a 2 means for example that 2 points to the right and 2 points to the left of the 
each data point are used in the averaging. 
 
Output filtering strength: The same as input filtering but performed on the result 
data.Note that filtering might alter linear content of results as the squareness errors. 
 
Correct column tilt with XRXZ as pre-assessed factor. Use this option and 
introduce the value of the electronic level when it is used in machine with very random 
roll errors, see an explanation before in this help. 
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Matrix to change the cinematic axis the matrix which appears here allow to exc file 
created be used to change the cinematic chain which is a fabricant dependency. 
Please doesn’t change the values established if the exc file is gone be used as 
corrections file or ask to the distributor about this parameter. 
 
Just in case  exc file is gone used as a correction file use the correct column tilt xrxz, 
put a constant value here after you calculate column tilt thought some method. 
 
Smooth overlapping and strong V overlapping. The two stitching parameters are to 
be tried out, they normally improve stitching accuracy on machines which repeat less 
well.  “Strong V-overlapping” is normally recommended. “Smooth overlapping” may 
improve results if you see a rupture in the data where stitching takes place (in case of 
bad measurements). 
 
With the Temperatures button the next screen appears: 

 

 
 
This window allows applying temperature corrections offline, but only one temperature 
for all positions of the same position, including all overlap measurements; thus, if 
overlapping is used, trying to measure the temperature at the beginning and at the end 
of the complete overlap sequence for the corresponding plate position. Look that this 
window allows the introduction of the scale and part temperatures with the 
corresponding expansion coefficients. There are three different coefficients for the plate 
in each plane because CalCom++ allows different plate materials. 
 
The Calculations section will start the calculus of the geometrical errors, if there are 
some errors, these will appear as dialog boxes, which will try to explain where and why 
there is an error. 
 
Take a look of the red or green button “Calculated”, this button shows if the calculus 
was done or not, if the calculus was successful, a sound signal is given and the button 
turns green. 
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If the error simulation is aborted with an error message, this does not mean that the 
calculation of the errors failed, but only that the residuals have not been correctly 
calculated. 
 
 
The Graphic section will produce the following windows. 
 
With a Click on the Repeatability button the next screen appears: 

 

 
 

 
This window shows the differences between forward and backward measurements for 
each plate position if the plate was measured twice.  Note that we have four graphics; 
this is because each ball in the plate has 2 deviations one in U direction and the other 
at V directions. Furthermore we have a U and a V arm of each plate measurement.   
 
Udu. Differences in U direction in the U-arm 
Udv. Differences in V direction in the U arm 
Vdu. Differences in U direction in V-arm 
Vdv. Differences in V direction in the V-arm 
 
The U arm stands for the rows of the plate and the V arm for the columns. 
 
 
With Click in the Deviations button the next screen appears: 
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This screen shows the differences between calibrated coordinates and measured 
coordinates for each plate position. There are again four graphs as for the repeatability 
graphs. 
 
 
With Click on the Parameters button the next screen appears: 
 



     www.trapet.de 30 

 
 
This screen shows all the geometrical errors graphically, just click on “chose error” to 
see the graphic. 
In this screen the user may click on the graphic to see a specific value point. Also the 
user may print a specific graph of interest. 
 

Pushing the Print button the next screen appears: 

 



     www.trapet.de 31 

Once the user selects “OK” from the Parameter window, the *.exc file is created 
in the path selected in File Names. For this it is very important get into the 
parameters windows to create the Result-Data file (*.exc file), which is the final 
result of the CalCom ++ software. 
 
With Click on the Residuals button the next screen appears: 
 

 
 
This window is important because it gives a measure of the quality of the correction 
(see the section of residuals in this help). 
 
This results show the residuals after creating the *.exc file (error correction table) to 
the entire measurement file for each plate positions. Finally the residuals are the 
coordinates in the calibration file minus the corrected coordinates of the measurement 
file for each plate position. If the error correction is good the residuals should be very 
small in each plate position, e.g. 1-2 Micrometers. 
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With a Click on the Print report button the following screen appears: 

 

 
 
This screen allows sending error results to a printer or to EXCEL, either all the 
geometrical errors or just the errors that the user chooses. Please press OK to send 
the errors to the printer or to EXCEL. 
 
When the errors are exported to EXCEL, i.e. when the user selects the options for the 
exporting as EXCEL File, Calcom++ opens an EXCEL named “Calcom.xls”, included 
with the installation, so please ensure that this file with this name appears  in the path 
of the CalCom++ application (CalCom ++.exe), once EXCEL has been opened by 
Calcom++, press the OK button to send the selected errors to this EXCEL file. 
 
The Info button will show the following screen: 

 

 
 
This window shows information about CalCom++ and the contact data of the provider. 
 
Note: It’s very important to say that CalCom ++ only use a point as a decimal 
separator, because of this, check the Control Panel/Regional and language 
configuration, to ensure this, otherwise CalCom ++ will not work properly. 
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An example or real positions are illustrated in the next pictures: 
 

 
Position 111. 
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Position 112. 
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Position 121. 
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Position 122. 
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Position 123. 
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Position 131. 
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Position 132. 

 


