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General Tips
This section covers the following topics:

How to Calibrate a Tool (TCP)

How to Calibrate a Reference Frame

Tips for Collision Detection

Tips Importing STEP or IGES files

How to change the Simulation Speed

How to calculate the Cycle Time of a program

Define a Tool (TCP)

The robot tool, or Tool Center Point (TCP), is the point used to move the robot to a Cartesian position (such as
a Cartesian target given XYZWPR values). The TCP is defined as a transformation from the robot flange.
Defining the TCP properly is important in any robot application, either if it involves Offline Programming or not.

O O0OO0OO0OO0Oo

Follow these steps to define or calibrate a robot tool (Tool Center Point, or TCP):

1. Select UtilitiesA % Define Tool Frame (TCP)
2. Select the Tool to define/calibrate.

Alternatively, right click a tool and select {:} Define TCP.
3. Select the method:

a. Touching a point with the tip of the TCP, using different tool orientations (Calib XYZ by point)
b. Touching a plane with the TCP, using different tool orientations (Calib XYZ by plane). The TCP
can be a point or a sphere.

@ Tool Definition >

Select tool: %Spmd\e ~ Select method: |Calib XYZ by point  ~ Reset calbration

Calbrate using: joints Robot: | G KUKA KR 10 R00 sixx v Number of positions:
‘copydata | paste data
Getpt  [0.0000  [2]o.oco0  [F]lo.ooo0  [2fooooo FJooooe [Fffooosn 2] Remove p1
Getp2 | [0.0000  Fooooo [Fljo.oooo [Flo.ooo Foocoo oo ][5 Remove p2
Getp3  [n.0oo0  Floooon Flooooo [Fffoooo0 #ooooo Efo.oomn (£ Remove p3
Getp4  [0.0o00  [£]o.ocon [Fllo.oooo  [oooon Zooooe [Efooosn £ Remove p4

Cannot calculate TCP with currentinput. Crientations are too dose to each other.

Show errors Update

Note: Touching the same point using different orientations (first method) is the same method most robot
controllers have available on the teach pendant. Use RoboDK to get a better idea of the TCP errors.

Note: If the center of a sphere needs to be calculated it is recommended to use a plane to define the TCP. This
method automatically retrieves the center of the touch probe.
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4. TCP calibration using joint values is the default setting. Change it to poses if you have the Cartesian
targets.

Important: If the TCP is defined using poses, the position of the robot flange must be provided as a pose
(position and orientation), with respect to the robot base or a reference frame. More information on how to provide
these values in the Reference Frames section.

Tip: It is possible to use more than 3 or 4 configurations to properly define or calibrate the TCP. This allows
obtaining a more accurate result and provides a good estimate of the TCP error. It is recommended to use 8
points or more to define a TCP accurately, or 3 points if accuracy is not important.

5. Select the robot if more than one robot is available in your project.

6. Adjust the number of points that you would like to use to calibrate the TCP. This value can also be
modified later.

7. Start filling the table with the measured configurations (joint values or position and orientation of the
flange).

8. Finally, select Update to apply the new position tool selected in the RoboDK Station.

Video: This video shows how you can properly calibrate your robot tool (TCP) using an Omron TM robot:
https://www.youtube.com/watch?v=TM-9vGR2r4k&list=PLjIA6 TVRACQd8Zju_r_VSL7LBNEmMBES7E&index=2.

Tip: The list of configurations can be filled manually or by using the copy/paste buttons (on the right of each
line).

Important: It is recommended to provide each joint value with at least 4 decimals (when providing joint values).
The allowed number of decimal values can be changed in ToolsA OptionsA AccuracyA Max Decimals.

Tip: It is also possible to select Get p1l to get the current joint values from the real robot to RoboDK. If the robot
driver has properly been set up you can easily obtain this position on the PC. More information available in the
Robot Drivers Section.

Important: It is recommended to keep a separate copy of the values being provided. Select Copy data and
Paste data to copy/paste all the contents.
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@ Tool calibration - e

Select tool: % Spindle Reference Tip W Select method: | Calib XYZ by point ™ Reset calibration

Calibrate using: |joints + Robot: | '@ KUKAKR210-2  ~ Number of positions:
copydata| | [ paste data
Getpl | [a1e775  (2]-60.1211 [2f[103.0882 [2][175.9403 [2]43.1004 [2]-174.8187 [7] " | Removept
Getp2z | [ara115  [2]-s5.7207 [£][112.0530 [2][17e.1030 [£]7e.7598  [£][-173.0080 [7] | | Removep2
Getp3 | [aso7i2  (2]-s2.6287 [£][113.0001 [£][168.1037 []s3.0088 [2]-211.5008 [2] " | Removep3
Getpd | [94.3727 [2]-50.4139 [£][104.6960 [Z][205.5800 [£]77.0577 [£][-228.1080 [7] " | | Removeps
Getps | (712557 (2][-s1771a [2]sa.ozes [f][18.7188 [2]47.3938 [2]-103.4920 [7] [ | Removeps
Getps | [e9.1392 [2][ 406813 [£]os.a030 [F][13s.2073 [F][e0.5322  [2][119.2047 [7] I | Removeps
Getp?7 | [76.3674 |2|-ss.4646 [2][110.1719 [£][178.6908 [+]67.49007 [2]-145.5080 [2] " | Removep7
Getps | [as.0235 |2 ][-s6.1482 [£[[110.2090 [Z][237.674 [2]73.0186 [2][-161.946 [Z] I | Removeps

Errors : [mean, std, max]=[0.297, 0.100, 0.450] mm
Current TCP [¥,,Z] = [411.370, 1.625, 227.900] mm. TCP error is 1.273 mm.

Calibrated TCP [X,Y,Z] = [411.580, 2.718, 227.282] mm. Stationary point = [280.495, -2160.790, 614.986] mm | Show errors Update

Note: The new tool (TCP) is calculated automatically once the values have been entered.

Tip: Some useful error statistics are provided as the mean error, standard deviation (std) and maximum error.
Select Show errors to display a graphic with the errors for each point against the calculated average. Since this
method involves a lot of manual operations it is common to introduce errors in specific points. To isolate these
errors, we can iteratively delete the points that shows a larger error compared to the average.

As an example, the following image shows the errors before point 6 was deleted by selecting the Remove p6
button.
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@ TCP errors — *
TCP errors
Calibrate using: |joints | 124 = Errors 3|
_ copy data paf 7
1 —
Getpl 316 1
Getp2 81.4] —, 4
E 0.8
Getp3 85.9 1
seE ]
Getpd (94315
= 0.6
Getp5 93,5 W 1
Getpg 94,3 i
0.4 o
Getp? 71.2 i
Getpd 59, 1§ q
0.2-
Getpa 75.34 e e e e L B e e e e e e e A
1 2 3 4 3 6 7 8 9
Measure (id)
Errors : [mean, std, max]=[0.490, 0.264, 1.114] mm
Current TCP [X,Y,Z] = [411.370, 1.625, 227.900] mm. TCP error is 1.610 mm.
Calibrated TCP [X,Y,Z] = [411.551, 2.759, 226.771] mm. Stationary point = [280.662, -2160.332, 615.054] mm Show errors Update



Define a Reference Frame

A Reference Frame defines the position of an object with respect to a robot (position and orientation). It is
recommended to teach targets with respect to a reference that you can define with your robot. A reference frame
allows you to adjust or move your programs to different locations without having to re-teach all your targets.

More information about reference frames is available in the Getting Started Section.

Defining a reference frame requires probing some points using a robot tool (the joint values need to be retrieved
at specific locations).

Important: Properly define the TCP before identifying the reference frame (unless you use points measured
from an external measurement system). This is important because the Reference Frame is identified using the
robot kinematics. This also applies if you retrieve points from the robot teach pendant. Any errors coming for the
tool calibration (TCP) will be transferred to the identification of the turntable position.

Note: It is also possible to use an external measurement system such as a laser tracker to accurately define
reference frames.

Follow these steps to identify a reference frame with respect to the robot:

1. Select UtilitiesA "-L Define Reference
2. Select the Reference Frame to define/calibrate.

Alternatively, right click a Reference Frame and select {:} Define Reference Frame.
3. Select the method:

a. 3-point method (with the 3 point crossing the Y+ axis)

b. 3-point method (with the 1% point being the origin of the reference frame)

c. 6-point

d. The Turntable Calibration option allows locating the reference frame on a turntable, having the
turntable axis properly aligned

L
Reference: |l _KUKA KR 10 R900 sixx Base Select method: | 3 point (p3 crosses Y+) w Reset calibration
Calibrate using: |joints Robot '; KIJKA KR 10 R900 sixx Mumber of points 3 %
= Using TCP: [116.058, 0.000, 219.481] mm (Spindle)
copy data paste data Warning: Reference not attached to KUKA KR 10 R200 sbox Base (active reference)

Getpi | [ooo00  [3o.0oo0  [£flooooo [Z]o.ooo0  [£fJocooo [F]o.oooo 2]

Getp2 | [oooo0  [3o.0oo0  [£flooooo [Z]o.oooo [2fJoooon [F]o.ooon 2]

Getp3 | [ooo00  [3o.0ooo  [£flooooo [F]o.oooo [2ffoooon [Flo.ooon 2]
Cannot calculate frame with current input. Points are too dose.

Show Errors Update
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Note: Robot controllers usually accept defining reference frames using one of the listed 3-point from the teach
pendant.

4. Joint values are used as the default setting. Change it to points if you have the XYZ position of each point
with respect to the robot base frame.

5. Select the robot if more than one robot is available.

6. Start filling the table with the measured points (joint values or points).

7. Finally, select Update to apply the new position to the reference frame selected in the RoboDK Station.

Tip: The list of configurations can be filled manually or by using the copy/paste buttons (buttons towards the
right of each line).

Video: This video shows how you can calibrate your coordinate systems using an Omron TM robot:
https://www.youtube.com/watch?v=WmylAgNyPCO0&Ilist=PLjiA6 TVRACQd8Zju_r_VSL7LBNEmMBES57E&index=
3.

Tip:l' f you are connected to Getpé bowotboéngyotuo craat sie¢eett hd
the robot. More information to set it up is available in the Robot Drivers Section. This option is not available for
all robots and it may require additional software options sold by the robot manufacturer.

Important: If you enter the values manually it is recommended to provide each joint value with at least 4 decimals
(when providing joint values). The allowed number of decimal values can be changed in
ToolsA OptionsA AccuracyA Max Decimals.

Note: RoboDK will keep a copy of the provided data in the RDK station once you select update.

@ Reference Frame Definition x

Reference: ‘_‘,L Machining Reference ~ Select method: | 3point (p3cossesY+) v Reset calibration

Calibrate using: | joints Robot '; Fanuc M-10iA/105 -~ Number of points 3 =

copydata, || paste data Using TCP: [284.642, -0.951, 88.790] mm (Spindle Calibrated Tip)
Getpt | [2210 3243931 2] 219214 [3]se1e8  [$]220075 |4 1ssasss 2]
Getp2 | [26958 2] e0.8085 [2]3.esme  [2]-34.3144 F]amsms 22141213 2]
Getps | [-18.80s8 2] -19.6394 [2]-23.2205 [2][a0.8156 [2]2e.5m04 [2][143.0821 (2]

Current frame position [X,Y,Z] = [716.641, 19.522, 74.730] mm. Frame error is 3.082 mm and 0.680 deg.
Calibrated frame [X,Y,Z] = [719.066, 17.620, 74.804] mm ; [W,P,R] = [-0.004, 0.004, -179.208] deg = Show Errors Update
|

Note: The Reference Frame is calculated automatically once the values have been entered.
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Align object with reference

This section explains how the reference frame (coordinate system) of an object can be aligned with respect to
its own geometry. This section allows moving the reference frame of an object to a location that can be identified
in a real setup.

Note: It is not required to follow this procedure if the reference frame of an object is already placed in a location
that can be probed by the robot TCP.

Follow these steps to virtually align the reference frame of an object according to specific points of the object
geometry:

1. Load the object _
2. Select the active  # Station

3. Select ProgramA ii} Add Reference Frame.
Make sure the reference frame is directly attached to the station root (not to other Reference Frames).

4. Right click the reference frame and select {:}Calibrate Reference Frame.
The procedure is very similar to the previous section. The main difference is that we must select the
points of the virtual object instead of the real object.

5. Select the desired calibration method.

For example: The 3-point method (with the 3rd point crossing the Y+ axis).

Select Calibrate using points

Select ToolsA Measure to open the Measurement Tool

Select the Absolute button in the Measurement Tool so that the points are measured with respect to the

Station (absolute reference)

9. Select the 3 points on the virtual object (one by one) and enter them in the Reference Frame calibration
window

© N

Tip: copy/paste the XYZ coordinates using the corresponding buttons.

10. Select Update. The reference frame should appear at the desired location.

11. Right click the object and select Change support. Then, select the new reference frame. The absolute
position of the object will not change. However, the relative position of the object with respect to the new
reference frame will be properly defined.

12. The object and its own reference are ready for Offline Programming: Drag and drop the new reference
frame to the robot reference frame.

Important: It is important have the reference frame directly attached to the station root so that we can use
absolute measurements using the Measurement Tool.

Tip: It might be easier to create a new station on the side (select FileA New Station) and align the object with
the reference frame separately. Then, copy/paste only the object to the main RoboDK Station.
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Frame Detalls: New Reference 8 x

Name: |New Reference

Visible

Reference position with respect to: | New Station (1) -

[X,¥,2]mn | ROt[X,Y ,Z ]deg - Generic (default) - rl|[s

-2ee.e0  -2ee.ce0  -5e.e00 e.e00 e.e00 a.eee
@ Reference Frame calibration - x
Reference: | | NewReference  ~ Select method: |3 point (p3 crosses Y+) ~ Reset cabration

Number of points 3 %

copydata | paste data
[ Measure Paint | [ Snap oncomers | [ Absolute Getpl _200.000 _208.000 _se.200 a
Point (mm) Getpz e _100.008 solen | | ﬁ
-200.660 209,000 -5‘3-9"“@ Getp3 _280.000 200,002 _se.eee .U

Current frame position [X,Y,2) = [-200.000, -200.000, -50.000] mm. Frame error is 0.000 mm and 0.000 deg.
Calibrated frame [X,¥,Z] = [-200.000, 200,000, -50.000] mm ; [W,P,R] = [0.000, 0.000, 0.000] deg | Update
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Align robot references
This section explains how two or more robots can be programmed offline while sharing a common reference
frame.

In a typical offline programming application, the position of the object is updated with respect to the robot.
However, when two or more robots are used for the same application, the position of each robot must be updated
with respect to one common reference (a reference object or a common reference frame).

Follow these steps to update the position of two or more robots with respect to a reference frame:

1. Make sure the robot reference frames and the object reference frame do not depend on each other. If
there is a dependency we should place the reference frames attached to the station item.

2. Add a new reference frame attached to each of the robot base frames as if you were going to define a
new individual reference frame for each robot (Real Ref. A and Real Ref. B).
This reference frame will represent the real location of the part with respect to each robot.

3. Calibrate each of these reference frames (Real Ref. A and Real Ref. B), separately, using the standard
Reference Calibration procedure (3-point method for example)

At this point we will see 3 reference frames that should be coincident, but they are not. The reference frame of
each robot must be updated to fix this issue:

4. Double click one of the robot references, such as Robot A Base to open the reference frame window

5. Copy the position of the robot base reference with respect to the calibrated reference of that robot (Real
Ref. A), by selecting the copy button

6. In the same window, change the Reference position with respect to (dropdown) to the
Reference Object

7. Paste the copied position. The robot will be moved and the Real Ref. A will be coincident with the
Reference Object frame

8. Repeat steps 4-7 of this procedure for the other robots, if any

At the end of this procedure all reference frames should match and the relationship between all the calibrated
references and the Reference Object should be the same.

v ' Painting Test
w ® Reference Object
& Object A Frame Details: Robot A Base
W ___ Robot A Base
v Robot A

W 1cPA ;
Real Ref. A Reference position with respect to: ,l_ReaI Ref. A %

Name: [Robot A Base
[ visible

W ___ Robot B Base - : J [X,Y,Z]mm | Rot[X,Y ,Z ]deg - Generic -
v Robot B Q N\ =/ 4 { -352.668 13.968 e.000 0.000 ©.000 ] Copy Values

. TcPB ‘ ‘ Copy Bose Q
<

Cut Pose
—. Real Ref. B g
. Paste Values or Pose

Invert Pose
Reset (set identity)

Name: ‘Robot B Base
erence Object Visible

X ‘:"x,,,‘ Real Ref. B Reference position with respectto: | | RealRef. B
\ Real Ref. A

[X,Y,Z]mm | Rot[X,Y ,Z ]deg - Generic
864.097 128.782 e.002 o.000

Robot A Base
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Calibrate a Turntable

The Reference Frame definition utility described in the previous section provides two ways of calibrating the
position of a turntable with respect to a robot. The calibration/identification of the turntable can be done using
the robot with a properly defined tool or a measurement system (such as a laser tracker).

We need to retrieve the position of one point in the turntable multiple times as we move the turntable axes. We
currently support calibrating 1-axis and 2-axis turntables.

Important: Properly define the TCP before identifying the reference frame (unless you use points measured
from an external measurement system). This is important because the Reference Frame is identified using the
robot kinematics. This also applies if you retrieve points from the robot teach pendant. Any errors coming for the
tool calibration (TCP) will be transferred to the identification of the turntable position.

Calibrate a oneaxis Turntable
Follow this procedure to calibrate a 1 axis turntable.

Select UtilitiesA -—L Define Reference
Select the Reference Frame to define/calibrate.

Alternatively, right click a Reference Frame and select {1} Define Reference Frame.
3. Select the method Turntable Calibration (1 Axis)

1.
2.

O Reference Frame Definition e

Reference: ,.LTumtzble Root Z100 ~ Select method: | Turntable Calibration (1 Axis) - Reset calibration

2

Calibrate using: |joints Robot g KUKA KR 210-2 w Mumber of points

Using TCP: [412.122, 4.620, 228.196] mm (Cutter Tip)

copydata| || paste data Warning: Using external axes

Getpt | [o.ooo0  [$fo.ooo0  [#ffo.ooo0  [#]jo.ooo0  [2]o.0000  [£]fo.0000 2 ][o.0000 =l

Getp2 | [o.0o00 300000 [#ffocoo0 o000 [$fo.0o00  [F]jo.0on0  [5][20.0000 S =l

Getp3 | [o.oooo  [ZJlooooo #0000 [£fo.ooon [£ffo.oooo [Zo.0o00  [2][40.0000 S =l

Getp4 | [o.ooo0  [ZJlooooo #0000 [£fo.ooon [£ffo.oooo [£fo.0oo0 (2 ][60.0000 H B[

Get p5 |0.0000 : ||0.0000 3z ||0.0000 3z ||0.0000 3z ||0.0000 3z ||0.0000 : ||anoonn : | | E

Getps | [o.oooo  [#]o.oooo  [£flo.coo0  [Fllooooo  [£]o.0oo0  [Flocooo  [flfwmeosel 2] |1
[ Joint 7 (deg) |

Avg. errors: [planar, dreular] = [0.000, 0.000] mm. Max. errors: [planar, drcular] = [0.000, 0.000] mm
Current frame position [X,Y,Z] = [2137.642, -42.768, 647.755] mm. Frame error is 1468.929 mm and 178.967 deg.

Calibrated frame [X,¥,Z] = [3157.798, -11.093, -408.659] mm ; [W,P,R] = [90.000, -88.778, 90.000] deg Show Errors Update

4. Select Calibrate using joints (default setting). You can change it to points if you have the XYZ position
of each point with respect to the robot base frame.

5. Specify the robot if more than one robot is available in the station.

6. Select the number of points you would like to take (the minimum required is 3).
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Important: You should probe the same point of the turntable, with the robot, as you move the turntable. The
turntable needs to be moved in the positive sense of rotation (as shown in the previous picture). It is
recommended to use a minimum of 6 to 10 points to have a better understanding of the errors involved in moving
the turntable.

Important: The first point will define the X axis of the turntable (static reference).

Important: The XY plane of the calibrated reference frame will match the plane described by the arc/circle. You
may need to adjust this offset if you didndét take
frame nested to the calibrated reference frame to represent the root of the turntable.

7. Start filling the table with the robot joint positions (or points).

0 Reference Frame Definition *

Reference: ..LTummbIe Root Z100 ~ Select method: | Turntable Calibration (1 Axis) Reset calibration

74

Calibrate using: |joints Robot 5 KIJKA KR 210-2 ~ Number of points m

Using TCP: [412.122, 4.620, 228.196] mm (Cutter Tip)

. copy data r paste data Warning: Using external axes

Getpl | [2.5653 [+]-ssso11 [¢][es.esss [[13.8898 [2][-37.8833 [¢]s.1192 [<][o.0000 Har
Getp2 | [s03se  [3]|-s4.50m8 [3|evazes [f]anzess [$][4ses1z [f]saiem [Flansess F]
Getpd | [e.3s89  [#]-523540 [f]erass7 [flen1131 (2] sae0a0 [f]4saee0 tlenama  F]
Getp4 | [7.0045 [3][49.3453 [¢[srsoz0 [2]srsezn [3][7s.sser [ sazee2 [tlenasse 3| | [
GetpS | [s.03es  [3]|4sooss [3|7s.01s [2]oadse7 [3][osowse [ se2sme [fleneam  F]| [
Getps | (73788 |5 |<424013 [2][ss.2064 [f][w0r0603 [2]-110.4585 [2]-s0.4007 tf[wnsime =]

Avg. errors: [planar, drcular] = [0.370, 0.411] mm. Max. errors: [planar, drcular] = [0.651, 0.675] mm

Current frame pasition [¥,Y,2] = [2140.000, -40.000, 650.000] mm. Frame error is 4.268 mm and 2.728 deg.

Calibrated frame [X,¥,Z] = [2137.642, -42.768, 647.765] mm ; [W,P,R] = [0.029, 0.216, 2.719] deg Show Errors

Tip: The list of configurations can be filled manually or by using the copy/paste buttons (buttons at the right of
the joint values).

Tip: If you are connected to the robot you can selectt h €etfido but t ons to retrieve
the robot. More information to set it up is available in the Robot Drivers Section. This option is not available for
all robots and it may require additional software options sold by the robot manufacturer.

Important: If you enter the values manually it is recommended to provide each joint value with at least 4 decimals
(when providing joint values). The allowed number of decimal values can be changed in
ToolsA OptionsA AccuracyA Max Decimals.

Note: RoboDK will keep a copy of the provided data in the RDK station once you select update.
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8. Finally, select Update to apply the new position to the reference frame selected in the RoboDK Station.
9. Select Show Errors to display the error level at each point (the distance errors are equivalent to the planar
errors and the radial errors combined)

@ Reference Errors - O hed

Reference Errors

-
|

—)(— Distance Error
~3¢— Planar Error
=€~ Radial Error

[=1 = = =1
M - (=] =]
I I I O O I I

Error (mm)

=1 =] =1 =1
o = N M =]
N T I I A A |

Measure (id)

Calibrate a twoaxis Turntable
Follow this procedure to calibrate a 2-axis turntable.

1. Select UtilitiesA ===L Define Reference
2. Select the Reference Frame to define/calibrate.

Alternatively, right click a Reference Frame and select {:} Define Reference Frame.
3. Select the method Turntable Calibration (2 Axes)
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9 Reference Frame Definition X

Reference: ..LTurmabIE Calibration Reference Select method: | Turntable Calibration (2 Axes) -~ Reset calibration

Calibrate using: | joints Robot a ABB IRB 2600-12/1.85 Mumber of points

Using TCP: [-3.941, 0.264, 371.312] mm (Weld gun)

_copydata| || pastedata Warning: Using external axes

Getpl | [o.0oo0  [Zffo.oooo  [fo.cooo  [ffo.cooo  [£focooo  [£ffocooa  [£][0.0000 [#f[o.oooa

Getp2 | [o.0oo0  [Zffo.oooo  [fo.cooo  [ffo.cooo  [fffo.cooo  [fffooooa  [£]i0:0000 [Fffooooa =

Getp3 | [o.0oo0  [Zffo.oooo  [fo.cooo  [ffo.cooo  [fffocooo  [fffocooa  [£f[wo000 [Fffooooa =

Getp4 | [o.00o0  [Zffo.oooo  [Zo.cooo  [ffo.cooo  [fffo.cooo  [fffocooa  [£f[z0.0000 [#ffooooa =

Getps | [o.00o0  [Zffo.oooo  [fo.coo0  [ffo.cooo  [fffocooo  [fffocooa  [£ffoooon [2][40.0000 [

Getps | [0.0000  [Zffo.oooo  [Zo.cooo  [ffo.cooo  [fffo.cooo  [fffocooa  [£ffooooa [2][0.0000 [

Getp7 | [o.0oo0  [Zffo.oooo  [fo.cooo  [ffocooo  [fffo.cooo  [fffocooa  [£ffooooa [2][20.0000

Getps | [0.0000  sJoooo0  [$Jooooo  [2llooooo  [5]o.oooo  [2]o.oooo  [2]jomooo [3][-in.000 3

Getp9 | [o.0oo0  Zffo.oooo [Zo.cooo [ffocooo  [ffocooo [Fffocooa  [Fffoooea [Ffoooa =

Getpl0 | [o.00c0  [#]o.0000  [#]jo.0o00  []jo.0oo0  []jo.0oo0  [%]jo.ooo0  [2[o.ooo [z ][10:0000[ 72

Joint 8 (deg)

Axis 1-Avg. errors: [planar, drcular] = [0.000, 0.000] mm. Max. errors: [planar, circular] = [0.000, 0.000] mm

Axdis 2-Avg. errors: [planar, drcular] = [0.000, 0.000] mm. Max. errors: [planar, circular] = [0.000, 0.000] mm
Distance between axes: 1378.623 mm. Angle between axes: 0.000 deg.

Current frame position [X,Y,Z] = [1250.000, 0.000, 520.000] mm. Frame error is 1610.172 mm and 124.232 deg.

Calibrated frame [X,¥,Z] = [1401.312, 1555.139, 131.024] mm ; [W,P,R] = [-90.000, 82.814, -90.000] deg Show Errors Update

4. Select Calibrate using joints (default setting). You can change it to points (instead of joints) if you have
the XYZ position of each point with respect to the robot base frame.

5. Specify the robot if more than one robot is available in the station.

6. Select the number of points you would like to take (the minimum required is 6 points: 3 points for each
axis).

Important: You should probe the same point of the turntable, with the robot, as you move the turntable. The
turntable needs to be moved in the positive sense of rotation for each axis. You should first move axis 1, then,
axis 2 (as shown in the previous picture). It is recommended to use a minimum of 12 to 20 points to have a better
understanding of the errors involved in moving the turntable.

Note: The number of points used to identify axis 1 doesn tiheed to match the number of points used to identify
axis 2 (for example, you can use 4 points to identify axis 1 and 6 points to identify axis 2).

Important: The Z axis of the calibrated reference will match axis 2. The X axis of the calibrated reference will
match the common normal. Also, the origin of the calibrated reference will be placed at the intersection between
axis 2 and the common normal (point on axis 2 that is closest to axis 1).

7. Start filling the table with the robot joint positions (or points).
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_copydata || pastedata

9 Reference Frame Definition X
Reference: 2LTurmabIE Calibration Reference Selectmethod: | Turntable Calibration (2 Axes) ~ Reset calibration
Calibrate using: | joints Robot a ABB IRB 2600-12/1.85 Mumber of points

Using TCP: [-3.941, 0.264, 371.312] mm (Weld gun)
Warning: Using external axes

Getpl | [93m85 [2][1s.7se9 [f]2s.1338 [f]37.2187 [f]ssz190 [2]|33.1195 [2]|0.0000 [Ff[o.ooon =

Getp2 | [32000 2164647 [T]2a7111 [f]136%05 [ffas.1575 [2]-:2.1767 [2]|10.0000 [Ff[ooon =

Getpd | [3.2000  [Zf[16.4e47 [Z]2a7111 [2]-13.5405 [2f[as.0375 [ff[1217e7 [2f[o000 [Fffoooon =

Getp4 | [o.398s  [Z][1s.7se9 [2]2s.1338 [2] 373187 [2][ssa040 [2f[330195 [2f[20.0000 [#ffoooon =

Getps | [s.ees0  [2][1s.7281 [2]2ro0841 [2] 20397 [ffas.7183 [ff[46.0043 [Zf[oooon [2][40.0000 =

Getp | (44836  3||17.6498 |3|226051 |3][-16324 [3]47.9793 [3]3s.557% [2]jomooo 3] s0.0000 |3

Getp? | [3.1051  [Z][1e8416 [2]23.7314 [2]-11%00 [f][47.3618 [2][23.8531 [Zf[oooon [2][20.0000 =

Getps | (15895 3|[16.3408 |3|24.4224 [3][0.5871 [$]a7.1396 [3]1resw  [3]jomooo [3][in.0000 3

Getpd | [o.0oo0  [F][16.1707 [£]246554 [f]ocoo0  [£][47.2413 [ZfJooooo  [Zf[ooooa [Ff[oooon =

Getplo | [-15835  (3][16.3406 [%][24.4224 []o.serr  []lan1295 [2][-1res10] Z]jooooo [2][w.0000 2

Axis 1-Avg. errors: [planar, drcular] = [0.024, 0.268] mm. Max. errors: [planar, crcular] = [0.036, 0.404] mm
Axdis 2-Avg. errors: [planar, drcular] = [0.524, 0.024] mm. Max. errors: [planar, circular] = [1.308, 0.058] mm
Distance between axes: 1.380 mm. Angle between axes: 87.333 deg.

Current frame position [X,,Z] = [1250.000, 0.000, 520.000] mm. Frame error is 7.628 mm and 0.048 deg.

Calibrated frame [X,¥,2] = [1251. 175, -1.286, 512.573] mm ; [W,P,R] = [0.027, -0.023, 90.033] deg Show Errors

5

Tip: The list of configurations can be filled manually or by using the copy/paste buttons (buttons at the right of

the joint values).

Tip:1 f you are connected

t o Getp@ bwtbtodonyotuo caet siee¢eett hd

the robot. More information to set it up is available in the Robot Drivers Section. This option is not available for
all robots and it may require additional software options sold by the robot manufacturer.

Important: If you enter the values manually it is recommended to provide each joint value with at least 4 decimals
(when providing joint values). The allowed number of decimal values can be changed in

ToolsA OptionsA AccuracyA Max Decimals.

Note: RoboDK will keep a copy of the provided data in the RDK station once you select update.

8. Finally, select Update to apply the new position to the reference frame selected in the RoboDK Station.
9. Select Show Errors to display the error level at each point (the distance errors are equivalent to the planar

errors and the radial errors combined)
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Importing STEP and IGES files

STEP and IGES files are two formats supported by RoboDK. STEP and IGES files are parametric 3D files. Other
formats are also supported.

Importing STEP or IGES files can take a long time if the file is large or complex. In this case, it is possible to
reduce the time it takes to import these files in the ToolsA OptionsA CAD menu and select Fast Import Settings.

@ Options ? X
General Display Motio CAD AM Accuracy Program Other
Action when importing a STEFP file {object vs. assembly) Load as one object -
Linear accuracy of the surface {mm) 5.000 =
Angular accuracy of the surface (deqg) 5.000 =

Curve accuracy {mm) 5.000

[ 1mport all curves and points
[] mport curve and peint normals accurately (slower)

[ automatically match curve and point narmals with surface normal

nverted surfaces

[[] Generate edges for each surface
|:| Generate zig-zag curves from surfaces Step between passes (mm) 10.00

Border dearance (mm) 5.00 =

Fast import settings| | Pefault settings

This option will update the default settings to import these parametric files much faster. On the other hand, curve
edges will not be imported, and the accuracy of the surfaces might not be as smooth.

Tip: Increase the Linear/Angular accuracy of the surface to import files faster. Decrease these values to improve
the accuracy of the imported objects.

More information available regarding import settings in the CAD menu.

Display Performance

You may experience a poor display performance or a low frame rate in your simulations if you have a large or
complex cell. This can happen if you have a lot of objects or complex geometry in your station. Importing large
3D files can reduce the frame rate and slow down your simulations (see the previous section).

You can follow one or more of the following steps to improve the simulation speed and have a faster frame rate:

a) Ignore displaying small objects: Select ToolsA OptionsA Displayand c¢check the optio
objects smaller thano and set it to 2% or greater
b) Simplify object geometry: Select Si mp | i f y iOthejsane Didplay tab. This action does not alter
the appearance of 3D objects. Selecting the root of the station (the first item) will apply the simplification
to all objects in the station.
c) Remove small objects: SelectRe mov e Smal | to@mgve snallokgects and triangles. This will
delete the objects and triangles smaller than a given size.
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r
@ Options x

GeneralMctbn CAD  CAM  Program  Python  Drivers  Accurscy  Other  Station
Selacted color _I:I Display curves, Size: 0.50

Test color () Display curve points. Sze:  5.00

Robot workspace color |D»ck curve sensibility (mm) 10.0
Collision color _Pick point sensibility (mm) 15.0

Ar| [ae] [l [ale] ([l ([l

[ Display XvZ 2is letters Arrow sze (curve/paint) 0.00

B Displzy hidden ftems when selzcted Mormal sze 15.00

B oisplzy points B bisplzy curve normals on selaction

[ Displzy point narmals B Disply point normaks on selection

B Auto reframe when adding objects [CJ Allow touchscresn 30 navigation

Reference frame sizes Reference frame colors Background color

Object/Tool reference size (mm) 350.0

it [ reree .

Target reference sizs (mm) 750.0 2 ¥ translfrot. - P - SeThr

Path reference size (mm) 150.0 $ 2 translfrot - Plare 32

Other references {mm) 100.0 z

Camera View B Keep rotation signed Display text on screen Geometry color

Projection type Perspective " [ Robots ! Reference frames Paints -
s = B oo [ Programs . -

View angle (de 30.0 : = rroves

ewangle(deg) 00 000 @ tergets [ Points [ Edges

Mear-Far plane (mm) 5.0 - 200000 5 [ objects [7) Render time Mormals

Display Performance = Best Quaity | Best Performance [ Remove Small Objects Cl Simplify ohjenp]

[ Skip retroactive feedback when moving the cursar [ Us= GPU arrays

a I @ Don't display objects smaller than 9 0.50 of the screen i ]
Colision checking hardware: 16 CPUs Defautt w
Set default settings|  Customize shortcuts (") Help oK

Tip: Afteryou select Si mp | i f y s@léct tleeadotéof the station to simplify all objects and robots in your
cell.

Tip: Select render time in ToolsA OptionsA Display to see the frame rate. The frame rate will be displayed at
the bottom left of the screen.

Tip: Select Use GPU arrays ToolsA OptionsA Display may provide faster results if you have a dedicated
graphic card.

Note: If you are using VR you can also follow these additional performance tips described in the VR section.
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Export simulation

Once you have a simulation/program ready in RoboDK you can easily export it as a shareable RoboDK for Web
link, as a 3D HTML or 3D PDF.

Note: Exporting simulations as 3D PDF is not available on Mac and Linux versions.
You can generate RoboDK for Web public links, 3D HTML and 3D PDF documents following these steps:
1. Right click your program (Main Program in this example)

2
2. Select “Export Simulationé
3. Select Start. The program will start, and the simulation will record until the program is completed.
4. Save the file. After the file is saved it will be automatically opened and you can preview the result.

HTML and PDF simulations are saved as one single file. Compressing an HTML file will remarkably reduce its
size. PDF simulations must be opened with Acrobat Reader (not a browser).

Tip: If generating a 3D PDF takes too long, it is recommended to make your project as light as possible before
exporting it (follow tips described in the display performance section). You can also hide objects that are not
used by your simulation to make 3D PDF generation faster.

The following links are examples of exported RoboDK for Web links:

Example of an exported RoboDK project: https://web.robodk.com/Ink/35303930233736

Open this link https://robodk.com/example/Assembly-and-Palletizing-with-ABB-and-Fanuc and select
Toggle 3D view.

1 You can select details on any example of the stations library and select Toggle 3D View to preview the
project in RoboDK for Web.

)l
)l

Note: Python programs are not suppored in RoboDK for Web.
The following links are examples of 3D HTML simulations:

1 https://robodk.com/simulations/UR-Paint.html
1 https://robodk.com/simulations/Welding-3-Fanuc-Robots.html
1 https://robodk.com/simulations/Robot-Drawing.html

And the following links are examples of 3D PDF simulations:

1 https://robodk.com/simulations/UR-Paint.pdf
1 https://robodk.com/simulations/Welding-3-Fanuc-Robots.pdf
1 https://robodk.com/simulations/Milling-with-External-Axes.pdf
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Video: How to export robot simulations and robot programs:
https://www.youtube.com/watch?v=38Yzhsom54E&list=PLjiA6 TVRACQd8pLOENEIDjc SCH7wxxXI&index=6

Blender

You can export your RoboDK simulation to Blender to create photorealistic images and animations. Blender is a
free and open-source 3D animation and rendering software. RoboDK provides the ability to load your simulation
in Blender, including colored objects and animation sequences.

Note: The Blender export option is sold separately, and it is not included with a standard RoboDK license.
Contact us for more information.

The Blender export option will add a Blender export format to the Export Simulation window.

Tip: Create a new folder when saving the export file, as RoboDK will create multiple files (.PLY, .py).

Note: Objects that are invisible throughout the simulation or that do not have a 3D model (no mesh) are not
exported.

Note: RoboDK officially supports Blender 3.5.

To import the exported RoboDK simulation to Blender, follow these steps:

1. Open Blender.

2. Use the fnGeneral o def ault templ at.e, and del et e
3. Optionally, open the system console WindowA Toggle System Console

4. Navigat e t o t he scripting Vi ew and open

+A GeneralA ScriptingA Open.

Run the script with ScriptingA Run Script or Alt+P.

Wait for the script to complete (check the System console for activity). Depending on the size of the
simulation, this process can take a few minutes.

o a
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