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Requirements

Meet the following requirements to use the ArtiMinds Essentials URCap appli-
~ cation properly:

* Universal Robots UR3/UR5/UR10 (CB3) *
* PolyScope version 3.3.0 or higher **

 USB drive for installation

* Additionally the Universal Robots offline simulator software (URSIm) can be used:
http://www.universal-robots.com/download/?option=16451#section16447
** See the Universal Robots web page on how to upgrade the robot software:
http://www.universal-robots.com/download/?option=16448#section16447
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Installation

n Installation steps for the ArtiMinds Essentials URCap application:

» Copy the artiminds_essentials-1.0.urcap file to a USB drive and insert the USB
drive into the teach pendant of the robot.*

* On the Welcome screen of the PolyScope Robot User Interface press the Setup
Robot button first and then the URCaps Setup button (only visible in PolyScope
3.3.0 or above).

& Universal Robots Graphical Programming Environment -+ x 2 Universal Robots Graphical Programming Environment - + %

PolyScope Robot User Interface @ Setup Robot @

Please select Initialize Robot

Language and Units
Run Program

U N I VE B SAL Update Robot
Calibrate Screen
Setup Network
PolyScope 3,3.0.145 (May 25 2016)
—

URCaps Setup

n
P
o
o
]
H
2

* Optionally copy the artiminds_essentials-1.0-SNAPSHOT.urcap file directly to the ur/programs directory of
UR PolyScope by using ssh
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Installation

» Click on the + button to install a new URCap application.

* Navigate to the artiminds_essentials-1.0.urcap file by clicking on your usbdrive and
select it. Confirm the selection by clicking on Open.

« The ArtiMinds Essentials URCap application should appear in the Active URCaps
window with some additional information about the application.

* Restart UR PolyScope by clicking on the Restart button to complete the installation.

[ Universal Robots Graphical Programming Environment -+ x [y Universal Robots Graphical Programming Environment -+ x
Setup Robot © Setup Robot 2
Initialize Robot URCaps Setup Initialize Robot | URCaps Setup

Active URCaps:

Active URCaps:

@ Helloworld @ Hellioworld

o Artiminds_essentials

Language and Units Language and Units

Update Robot

‘ Set Password |
URCap Information:
‘ Calibrate Screen |

Update Robot

Set Password

URCap Information:

URCap name: Artiminds_essentials

Version: 1.0.0

Developer: ArtiMinds Robotics GmbH

Contact Info: Emmy-Noether-Str. 11, D-76131 Karlsruhe, Germany
Description: The ArtiMinds essentials UR+ software provides you
extended capabilities to move the UR3, URS or UR10 using its in-built
force sensing and capture continuous motion paths. You can easily
restrict the robot to move only in certain directions like the surface of
a table and drastically increase the accuracy by using different guiding
velocities. ArtiMinds essentials enables you to capture a continuous
path, change its velocity and integrate it into your existing Polyscope
program.
Copyright: (C)
1i T

mD

Calibrate Screen

Setup Network Setup Network

Set Time Set Time

URCaps Setup URCaps Setup

2018 ArtiMi
= P ﬁhe changes made requires a restart to take effect.
1

| Back |/ —— | Back [ |0n|
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Installation

» After restarting the robot, the ArtiMinds Essentials URCap application should be
marked by @ in the URCaps Setup window to indicate that the installation has been
successful.

« The ArtiMinds Essentials URCap application should start automatically with the robot
and appear on the top left of the window.

£ al Robots Graphical Programming Environment

Setup Robot ©

URCaps Setup

Active URCaps:

Initialize Robot

@ Helloworld

Language and Units
OIAr‘tim\nds_essentials I

Update Robot

URCap Information:

Setup Network

Set Time

‘ Set Password

Calibrate Screen ‘

URCaps Setup

Back
| =
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Configuration

The ArtiMinds Essentials URCap application can be configured using the
~ ArtiMinds Essentials menu as follow:

« On the Welcome screen of the PolyScope Robot User Interface press the
Program Robot button first and then select the Installation tab.

* Click on the ArtiMinds Essentials menu entry.

[ Universal Robots Graphical Programming Environment -+ X
Q File 13:51:20 CCCC 0

Program InstallationrMove /O | Log

P conflguration ) ArtiMinds Essentials

I/O Setup FTS ‘Optofcrce HEX-70-XE

%Safety

Variables Mourting X (m The drop-down menu allows to select
propaus o one of the supported force-torque

Mounting Roll (X, ®)

sensors. Select No-FTS/Default UR, if
no force-torque sensor is mounted on
the robot.

Conveyor Tracking
Mounting Pitch (¥, ®)

ELhen e Mounting Yaw (Z, ©)

PROFINET

rtiMinds Essentials

IP address  [172,30.1.205 Fort 49151

Slow motion speed (%) 20 Fast metion speed (%) 30

ArtiMinds Monitoring

Default Program

Load/Save Slow rotation speed (%) 10 Fast rotation speed (%) 50

Use higher speed values (>100%) with care!
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Configuration

3 Universal Robots Graphical Programming Environment - + x
Q File 13:51:20 CCcCC 0
Program | Installation | Move | /O | Log |

TCP Configuration
ArtiMinds Essentials . : :
bz o Use the six input-fields to configure

i o Lpcbrereoe 4] the mounting of the force-torque
zf:,:w —— sensor. The f_orce-torque sensor is

mounted relative to the TCP of the
robot.

MODBUS Mounting ¥ (mm)

O — Mounting Z (mm})

Mounting Roll (X, ®)

Conveyor Tracking
Mounting Pitch (¥, ®)

ocolo|lololaol|l o

EtherMNet/IP

Mounting Yaw (Z, )

The force-torque sensor can be

translated along the x-, y- and/or z-
P address 49151] axis by -1000 to 1000mm and
rotated by -360 to 360°.

PROFINET

rtiMinds Essentials

ArtiMminds Monitoring

Default Program Slow motion speed (%) 20 Fast motion speed (%) 30

Load/Save Slow rotation speed (%) 10 Fast rotation speed (%) so| il
Speed

Use higher speed values (>100%) with care!
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Configuration

(B
d File

Universal Robots Graphical Programming Environment

Program | Installation | Move | /0 | Log |

13:51:20

cccc @

- + x

TCP Configuration
Mounting

I/O Setup

eé Safety
Variables
MODBUS

Features
Conveyor Tracking
EtherMNet/IP

PROFINET

) ArtiMinds Essentials

FTS |optoforce HEX-70-XE

|v|

Mounting X (mm})

Mounting ¥ (mm})

Mounting Z {mm)

Mounting Roll (X, ©)

Mounting Piteh (¥, ®)

Mounting Yaw (Z, ®)

o|locojlojlojlOo ]| O

rtiMinds Essentials

ArtiMinds Monitoring

Default Program

IP address |172.30.1.205

Fort

49151

Slow motion speed (%) 20 Fast motion speed (%) 30
Load/Save Slow rotation speed (%) 10 Fast rotation speed (%) so| i
Use higher speed values (>100%) with care! Speed
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The following two options are only
available if a force-torque sensor
with a network connection is used
(e.g. ATl 6D Net F/T). Set the
configured IP address and port of
the used force-torque sensor.
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Configuration

Typical ports of the different supported force-torque sensors:

Page 12

ATI 6D Force Torque Sensor: 49151
ATI Axia80 (URCap < 2.7.8): 40404
ATI Axia80 (URCap >= 2.7.8): 47405
Optoforce HEX-70-XE/HEX-E: 49151
OnRobot HEX-E/H: 49151
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Configuration

(B
d File

Program | Installation [ Move | /0 [ Log |

Universal Robots Graphical Programming Environment

13:51:20

cccc @

- + x

TCP Configuration
Mounting

I/O Setup

eé Safety
Variables
MODBUS

Features
Conveyor Tracking
EtherMNet/IP

PROFINET

rtiMinds Essentials

ArtiMinds Monitoring

Default Program

)y ArtiMinds Essentials

FTS |optoforce HEX-70-XE

|v|

Mounting X (mm})

Mounting ¥ (mm})

Mounting Z {mm)

Mounting Roll (X, ©)

Mounting Piteh (¥, ®)

oj|jlo|loclojlo ]| O

Mounting Yaw (Z, ®)

IP address [172,30.1.205

Fort

49151|

Slow motion speed (%) 20 Fast motion speed (%) 30
Load/Save Slow rotation speed (%) 10 Fast rotation speed (%) so| il
Use higher speed values (>100%) with care! Speed
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These options allow to set the
movement speed of the robot. The
overlay allows to switch between a
slow and a fast speed, both can be
configured separately.

The translational and rotational

speed allow values between 0.0
and 200.0%.
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Functionality

. The ArtiMinds Essentials URCap application starts as an overlay in a closed
state. Click on the ArtiMinds button to open or close the overlay to see or hide
the real content.

) ArtiMinds f ArtiMinds

Overlay in closed state Overlay in opened state
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Functionality

The ArtiMinds Essentials URCap application consists of four tabs with various
~ functionality (select one of those tabs to open additional options):

Move tab — Provides functionality to guide the robot in different
directions or just along a certain axis easily.

Path tab — Allows to record a robot path (movement sequence of the
robot). The recorded path can be played and saved as .urp program for
later use.

Application tab - Displays videos, images and information about
ArtiMinds and possible usage scenarios of the overlay.

Information tab — Allows to reset and uninstall the overlay. Copyright
information is shown.
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Functionality

Move tab - When the overlay is opened for the first time, the robot can‘t be
guided directly. Press Start to begin and establish a connection with the robot.

e Once a connection has been established the other buttons of the Move tab are
enabled. The robot can be guided using the overlay now.

Page 17 © ArtiMinds Robotics GmbH 2022. All rights reserved



Functionality — Move tab

« The Clearance button has to be pressed to actually move the robot. Keep the button
pressed and guide the robot physically by using your hand.

* While pressing the button, it is coloured green, to indicate that the robot can be
moved based on the forces measured by the robot.

il

Restrict
Maotion
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Functionality — Move tab

« The six buttons X, Y, Z, RX, RY and RZ define along which axis the robot
can be moved or rotated around. The axes refer to the Tool-Center-Point of the robot.

« Toggle one or more of the six buttons to restrict or allow the robot movement or
rotation for that specific axis.

« If a button has a red background color, the robot can‘t move along or rotate
around that axis.

« If a button has a green background color, the robot can move along or rotate
around that axis.

The robot is not allowed to move The robot is allowed to move
along or rotate around any axis along the x-axis and rotate
around the z-axis

Page 19 © ArtiMinds Robotics GmbH 2022. All rights reserved



Functionality — Move tab

« The movement of the robot, while pressing the Clearance button, can be
controlled further by two other options:

Allows to set if the movement of the robot should be restricted

:@t A=t or not. If enabled the robot will not move outside an area of 100mm
Maotion Motion or 25°

~ / __,a- Allows to set if the movement speed of the robot should be slow
Speed Speed or fast.
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Functionality — Path tab

Press the Record button to start the
recording process. Move the robot by
using the Clerance button of the Move
tab. All movements of the robot are
recorded as a sequential path.

Press the Record button (now with the
Stop symbol) again to stop the recording
process.
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Functionality — Path tab

A

Base <:| R |:> -91.71] °

Shoulder <:|I N \|:>| -98.96]

bow (I T Jmm) [ 12627
wist 1 (@RI Iy [ 4629
Wrist 2 <:| H |:> 91.39| @

Wrist 3 <::|| i \|:>| -1.78]°

I Speed =——={_N00% I

Page 22

Once a path has been recorded, two additional
buttons are enabled to play or save the recently
recorded path.

Press the Play button to play the recently re-
corded path. The robot moves slowly back to the
positon, when the recording process has been
started. Then the robot follows the movements
of the recorded path.

The movement speed of the robot, while the
robot follows the recorded path, can be control-
led by using the Speed setting in the Program
Robot window of UR PolyScope.
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Functionality — Path tab

g Use the Save button to save the recently recorded robot path as .urp program
on the robot. The program is saved as pathX.urp, where X is the Path Id that

can be controlled in the Path tab of the overlay (see next pages).

Y save - + X

S FrT— ) )

pathO.urp

Universal Robots Program files (*.urp) v
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Functionality — Path tab

« The saved .urp program (recorded path) can be loaded as any other .urp program
on UR PolyScope by using the Load ... functionality in the Run Program window
(see the manual of UR PolyScope for additional information).

23] - Universal Robots Graphical Programming Environment - + x e Universal Robots Graphical Programming Environment - + x
| 2Lse ccee @ Load Program to Run ©

Run VLuad... og

gExit Current Directory: |fhcme.furlurswm—3.3.0.’prcgrams ‘v| | ” fir H |
ID path0.urp I
Program:
Status: Stopped
Time: 0000d07h39m49.872s
Filename: ‘ |
Filter: |Un|versa\ Robots Program files |V|
ori
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Functionality — Path tab

« The robot movement speed of the recorded path can be changed very flexible, if the
saved .urp program of the recorded path is opened in UR PolyScope.

« The variable g_timeDelay of the .urp program defines the time in milliseconds
between two successive recorded points, so the movement speed can be increased
by enhancing this variable or reduced by declining it. Make all changes with care!

B3 Universal Robots Graphical Programming Environment - + X
& File 12:20:34 CCCC 0

l/Program {"Installation | Move | /0 | Log |

|E| patho l/Command [ Graphics | Structure | Variables |

¥ Robot Program
B (Script: patho_all.script a
Script Code File

Script code will be included from the selected file:

path0_all.script

g_timeDelay = 0.008

Edit

mD

BBl ¢

movej([-1.6007002035724085, -1,7271001974688929, -2,202999803818¢
servoj([-1.6007238531244319, -1,7263950069805327, -2,203873257988 Save
servoj([-1.60074227296338962, -1,7258463014474934, -2,2045523157689
servoj([-1.6007659888222943, -1,725140533860828, -2,20542510013907
servoj([-1.600793369814852, -1,7243266719594725, -2,2064306536525] Clear
servoj([-1.600820915560032, -1,723508966707855, -2.20743997861337
servoj([-1.600848511727314, -1,7226908205829483, -2.2084488668529
servoj([-1.6008761584703848, -1,7218722316918322, -2,209457318399]
servoj([-1.6009038559189809, -1.7210531981329238, -2.2104653333244
servoj([-1.6009316042098654, -1,7202337179996725, -2,211472911694]
servoj([-1.6009594034901742, -1,719413789382414, -2,.2124800535374
servoj([-1.600987253895692, -1,7185934103638463, -2.2134867589136
servoj([-1.6010151555669996, -1,7177725790220029, -2,214493027868
servoj([-1.601043108645193, -1,7169512934294797, -2,2154988604442¢
servoj([-1.6010711132718853, -1,.71612955165340986, -2.216504256681
servoj([-1.6010991695882045, -1,7153073517554365, -2,217509216616¢
servoj([-1.6011272777398027, -1.714484691791685, -2.21851 374028455
servoj([-1.6011554378668542, -1,7136615698127438, -2,2195178277164
Selr\.-'oi([-l.601183650114054. -ll.?1283?983863632?. -2,22052147894084 |
4 il | ]

g ig;f:s;t E”E”E”E speed ==———1_100% | 4 Previous || Next = |
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Functionality — Path tab

Use this numeric spinner to control the amount of points generated when
recording a path. A value of 1 indicates that each 8ms a point will be
generated. A value of 2 will generate a point each 16ms and so on.

Use this numeric spinner to set the Path Id of the current robot path. This id
-“~ IS used to create a unique name for the path that is used to save it (see
0 previous pages).
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Functionality — Path tab

n Overview of an example recording process:

=
SN [T....
Move

Optional: Control the Start the recording process Switch to the Move tab and
amount of recorded move the robot by using
data messages before the Clearance button
starting the recording
process

> 3
- [
Play the recorded path E ¢ A 4=
© o Switch back to the Path tab

and stop the recording

Save the recorded process

path as .urp program Optional: Set a new Path Id
before saving the recorded
path
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Functionality — Application tab

Page 28

Application tab — Open this tab to see information about ArtiMinds or pos-
sible usage scenarios

* Click on the play button to start the playback of a video. Click on the video
again to stop it.

« Use the sliders to read the full text or see other applications.

p ’
1 P WM S
Move Path

g7 | (T—

-

Force-adaptive mrotions can tavkle many ty| ies of vam\m:-:-sﬂ

Fast and robust programming of an Universal A
Robots URS with Weiss gripper and ATI
force-sensor to insert safety rivets.

Deparaffinization solved using the ArtiMinds
RPS with standard hardware (Universal Robots
URS, Weiss / 3D printed gripper).

[With the rtiMind RPS software now a powerful

ArtiMinds RPS is the leading solution for

© ArtiMinds Robotics GmbH 2022. All rights reserved



Functionality — Information tab

Information tab — Display the copyright information about the ArtiMinds
~ Essentials URCap overlay

Capyright ic] ArtiMinds Robotics GmbH 2013 - 2016,
All rights reserved.

Wisit www. artiminds. cam.

ArtiMinds is a registered trademark.

Resets the overlay: the connection to the robot and the overlay itself
‘D are closed. Settings of the overlay are always saved when the overlay is
i closed.

@ Uninstalls the overlay (see also next chapter of this manual).
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Uninstallation

To uninstall the ArtiMinds Essentials URCap overlay two steps are required:

If you do not want to keep the ArtiMinds Essentials settings, press the
~ Uninstall button in the Information tab of the overlay and confirm the
question dialog with Yes:

% ArtiMinds

Copyright (c] ArtiMinds Robotics GmbH 2013 - 20164,
All rights reserved.

Yisit www. artiminds. com.

ArtiMinds is a registered trademark.
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Uninstallation

Go into the URCaps Setup window (see chapter Installation) to select the
~ ArtiMinds_essentials entry in the Active URCaps menu and press the — button.
Restart the robot/UR PolyScope to complete the uninstallation process

[ Universal Robots Graphical Programming Environment -+ x

Setup Robot o

URCaps Setup

Active URCaps:

Initialize Robot

@ Helloworld
@) artiminds_essentials

Language and Units

Update Robot

Set Password
URCap Information:

URCap name: Artiminds_essentials

Version: 1.0.0

Developer: ArtiMinds Robotics GCmbH

Contact Info: Emmy-Noether-Str. 11, D-78131 Karlsruhe, Germany
Description: The ArtiMinds essentials UR+ software provides you
extended capabilities to move the UR3, URS or UR10 using its in-built
force sensing and capture continuous motion paths. You can easily
restrict the robot to move only in certain directions like the surface of

(>

Calibrate Screen

Setup Network

Set Time
a table and drastically increase the accuracy by using different guiding
velocities. ArtiMinds essentials enables you to capture a continuous
path, change its velocity and integrate it into your existing Polyscope
program.

Copyright: (C) 2016 ArtiMinds Robotics GmbH -
i e = £ o

-

Z -

URCaps Setup

Don'’t restart the robot between the two uninstallation steps, otherwise the
~— overlay will install itself again!
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For problems or support please contact:

ARTIMINDS
I C S

ROBOT

ArtiMinds Robotics GmbH

Emmy-Noether-StralRe 10
D-76131 Karlsruhe
Germany

Phone: +49 721 96694781
Email: support@artiminds.com

www.artiminds.com
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