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Cobots on the rise but far behind expectations

COBOTS Global Sales

Projected sales of collaborative robots worldwide from 2018 to 2025 (in 1,000 units) © statista 2019
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CO bOt use In Austrian Made in Austria:
| N d U St ry Produktionsarbeit in Osterreich 2021
m Use of Cobots (n=84)
= Company-wide: 0%
m Partially: 30%
m Pilot areas: 11%
= Application planned: 15%
= No application: 44%
= Main Challenges (n=77)
m Costs/Rol 30%
m Task Allocation 27%
m Safety 21% -
= Employer Acceptance 13% W aimrer ~
= Other 9% -

PATSCH, J., KAMES, D., MAYRHOFER, W., & SCHLUND, S. (2021). MADE IN AUSTRIA: PRODUKTIONSARBEIT IN OSTERREICH 2021.
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A universal tool.




Does this Iook like a
universal tool?
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Assumptions for the
Democratization of Cobots

m Cobots have the potential to improve
each workplace in terms of ergonomics
and productivity.

m Therefore, they have to become tools
that everybody is able to use...

= ... intuitively.

Fanuc CR-7iA
Usability score
(SUS): 52%

m (In a safe and secure way.)

_| Franka Emika
¥ PANDA

- B8 Usability score
. (SUS): 71%

SCHMIDBAUER, C., KOMENDA, T., & SCHLUND, S. (2020). TEACHING COBOTS IN LEARNING FACTORIES-USER AND USABILITY-DRIVEN IMPLICATIONS. PROCEDIA MANUFACTURING, 45, 398-404.
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Notion of Democratization

m Democratization: “non-discriminating access to the design, development and
use of technology”

= Somehow important as cobots are supposed to be used in very close
Interaction with people.

m Today’s underlying paradigms set high access barriers in terms of prior
knowledge and experience and limit/restrict potential use cases.

m ‘Democratization’ does not refer to the majority-based decision making, rather
to the access to vote and to create sth. and to a certain extent also to
pluralism in the sense of an open competition about the best ideas.

Sebastian Schlund | August 2022 9
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CoMeI\/Iak (Cobots meet Makerspace)

r R

cobot ==

meets &=~

. maker > .
. +SpacE

) < \
5
AL T ¢

JOANNEUM NN a— =RIC
RESEARCH ))))) Q‘
))))) GRAND GARAGE EEEEE—

Institut fir Managementwissenschaften
Human Centered-Cyber Physical Production and Assembly Systems

"= Bundesministerium
Klimaschutz, Umwelt, 'i FFG

Energie, Mobilitat,

Innovation und Technologie FFG (Grant Nr. 871459)

Sebastian Schlund | August 2022




TECHNISCHE

UNIVERSITAT
WIEN

ASSEMBLY - Web-based Cobot Simulator

Robot programs / tasks saved as bookmarklets
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Figure 2. Assembly screenshot showing the workflow of a generic robot program. The tool is available online at:
https:/ /assembly.comemak.at. See the “Supplementary Materials” section for source code availability.

IONESCU, T. B. (2021). LEVERAGING GRAPHICAL USER INTERFACE AUTOMATION FOR GENERIC ROBOT PROGRAMMING. ROBOTICS, 10(1), 3.
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Funded by the
European Union

DeCoTe (Democratizing Cobot Technology)

Jakov Bosnjak - 2. 10 Std. =*+
Student at University of Zagreb | ESTIEM LG Zagreb

Majesa Trimmel & Bernd Hader thank you for really inspiring lectures
and taking the time to visit us in Zagreb@
Hope to see you soon on some EIT Manufacturing event!

Ubersetzung anzeigen

Gefdllt mir - €1 | Antworten . 1 Antwort
2 Bernd Hader 9 Std. *==
O Project Assistant & Doctoral Candidate at TU Wien

Thanks a lot Jakov Bosnjak! That sounds good, | would be very
pleased ©

Ubersetzung anzeigen

Gefallt mir - o 1 Antworten
’ Mihaela Lekic - 2. 12 Min. ==
e Researching Al in Medicine

Thank you for the wonderful workshop and for emphasizing that
knowledge of seemingly complex fields like robotics can *and should*
be democratized towards wider audiences to foster inclusion,
understanding and innovation.

Ubersetzung anzeigen

Gefallt mir Antworten
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Collaborative Robots Applied in Open Spaces
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Natural User Interfaces

o) GRP | CMD Functionality
‘f 2 1 Speed / | Sets the velocity / grasping force / gripper
e WEB SPEECH Force/ load / acceleration of the arm for all
’ Load / | subsequent apps to the specified integer
. API Speed- value <#>. A subset of these parameters are
up <#> | required by the movement and gripper apps.
. USER 2 Grasp Initializes the “Gripper Grasp” app which
' allows users to manually set the opening of
l:’ the gripper so as to grasp a certain object.
After triggering this app, the users are able to
use the buttons on the robot’s head or to
manually set the gripper fingers to the desired

ACTUATION ‘ [ SENSING

Web Server Application

MANIPULATES I

MODEL

Web sockets REST Services USES CLICKS

position.
l Hand Initializes the “Gripper Move” app which
allows users to set the opening of the gripper
l ‘ BOOKMARKLET using the buttons on the robot’s head or by
manually moving the gripper fingers.
Motion Initializes the “Cart Motion” app, which

VIEW CONTROLLER <+—m * allows users to teach in a movement of the
CONTROLLER INJECTS arm using several waypoints. Waypoints are

\ / set by driving the robot’s arm to the desired
%\ & pose and then pushing the OK button on its
6\\" & OBSERVES

UPDATES MANIPULATES

USES PBV

WSAPI Compatible
Web Browser
Robaot HPf

5 head.

Vi 3 Okay After having set all the parameters of an app

by using the buttons on the robot’s head

USER USES g_‘ and/or manually moving the robot’s arm and
fingers, this command will auto-complete all

the information requested in the subsequent

dialogues of the app-specific wizard (e.g.,

velocity, force, acceleration, load).

Start This command starts the execution of the task
being programmed.
Stop This command stops the execution of a task.

IONESCU, T. B., & SCHLUND, S. PROGRAMMING COBOTS BY VOICE: A HUMAN-CENTERED, WEB-BASED APPROACH. 8TH CIRP CONFERENCE OF ASSEMBLY TECHNOLOGY AND SYSTEMS, ATHENS, 2020

Sebastian Schlund | August 2022




TECHNISCHE
UNIVERSITAT
WIEN

Adaptive Task Sharing

Static task allocation Adaptive task sharing
Human m Human \J) kN Cobot
Tasks Tasks
Tasks not- Tasks not- Tasks
executable executable
executable executable executable
by a cobot at by humans
by a cobot by a cobot by a cobot at
reasonable and cobots
(leftover) or (leftover) or reasonable
costs or tasks that can be
effort for Not foreseen effort for costs or tasks
. that are . shared
automation . automation . that are
X . disadvan- . . adaptively .
1s too high i1s too high . disadvan-
tageous for according to
(compensa- (compensa- . tageous for
) humans () decision humans
g i criteria

Fig. 1. Static task allocation vs. adaptive task sharing.

SCHMIDBAUER, C., SCHLUND, S., IONESCU, T.B., HADER. B.: ADAPTIVE TASK SHARING IN HUMAN-COBOT-INTERACTION. IEEE IEEM, SINGAPORE, 2020
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Adaptive Task Sharing

® O ® (¥ cobot BPMN Programming X+

“ c 0 8080/c \Programming/index.htm B Y OOWMO : BEQAQOY 00
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connecting
transistors anc
heat ik A

o FRANKA EMIKA
@ Conveying transistor 1 to heat sink A

Fig. 2. Screenshot of the implemented and tested Ul to control a Franka
Emika Panda cobot.
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SCHMIDBAUER, C., HADER. B., SCHLUND, S.: EVALUATION OF A DIGITAL WORKER ASSISTANCE SYSTEM TO ENABLE ADAPTIVE TASK SHARING BETWEEN HUMANS AND COBOTS IN MANUFACTURING . CIRP
CONFERENCE ON MANUFACTURING SYSTEMS, ATHENS, 2021
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Learning to Share
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Share of Tasks performed by Human in %

= = RS A
Positioning sleeve 1 Reorienting hanger Positioning sleeve 2 Shirt hanging
Share of Tasks performed by Cobot in %

KOMENDA, T, SCHMIDBAUER, C., KAMES, D, SCHLUND, S.: LEARNING TO SHARE - TEACHING THE IMPACT OF FLEXIBLE TASK ALLOCATION IN HUMAN-COBOT TEAMS. CIRP CONFERENCE ON LEARNING
FACTORIES, 2021
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Low Cost Cobot Grippers

ONROBOT ,TU WIEN: WERKZEUGHALTERUNG ZUR LOSBAREN VERBINDUNG MIT EINEM ZWEI-BACKEN-GREIFER AN EINEM ROBOTERARM, PATENT NUMMER: A 50571/2020, ANMELDEDATUM: 03. JULI 2020
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Cobot Attack
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10th CIRP Sponsored Conference on Digi
Enablers of Indus

a security
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Interface device with Desk

Network/PC

Control

Ethernet (network)
Connection cable
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External enabling device External activation device Emergency stop device Power supply

HOLLERER, S., FISCHER, C., BRENNER, B., PAPA, M., SCHLUND, S., KASTNER, W, ... & ZSEBY, T. (2021). COBOT ATTACK: A SECURITY ASSESSMENT EXEMPLIFIED BY A SPECIFIC COLLABORATIVE ROBOT.
PROCEDIA MANUFACTURING, 54, 191-196.
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