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UseCase 1Collaborativeassembly with visichased safety system
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Problem/goal

Utilization of safe and intuitive robotics in humasbot collaboration.

Potential users

SMEs for novel safety systems andoot potential in assembly.

29.3Manufacture of parts and accessories for motor vehicles

Demonstrationof a visionbasedsafety systemfor humanrobot collaborativeassembly
of dieselenginecomponents A dynamic3D map of the working environment(robot,
components+ human)is continuouslyupdated and used for safety and interaction
(virtual GUI) Thisrobot working zoneis projectedonto a flat surfacevia projection

| F NRg | NB

Universal Robots (URBpbotiggripper, Kinect, InteRealsensgprojector

Software

Open source software (RQ@oveltd
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Considered: ISO/TS 15066:2016, 1SO 1-0P&8H
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Studies with collaborative robots, humaaobot interaction, pose recognition and
handling of complex objects (engine block components), dynamic 3D safety zone
shared workspace
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More info
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https://www.dropbox.com/s/xlatmas4w6r2rx7/user studies qgrid.mp4?dI=0
Antti Hietanen antti.hietanen@tuni.fi
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Problem/goal

UseCase2: Collaborative disassembly with augmented reality interaction

Utilization of humarrobot collaborationwith larger robots

Potential users

SMEdor augmentedreality interaction andindustrial disassembly

33.1Repair of fabricated metal products, machinery and equipment

Disassemblyof an industrial product The vision system scans the product and
recognizests type, position and orientation. The cell control systemwill make a task
allocation between robot and operator Operator can see the instructions to
disassemblyand the robot safety zonesin 3D with a MS HoloLensAR headset. The
operator notifies the robot via gestures The sensorsystemis supervisingthe work
space
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ABB IRB460Kinect, InteRealsensgDLP projector, MS HoloLens

Software

Open source software (RQ@oveltd
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Considered: ISO/TS 15066:2016 3D Diesel engine model for disassembly
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Applicationswith largerobots for disassembly and ARteraction Object andhose
recognition of complex objects (engine block compongnts

t I NIYSNE[CFYLISNE ! YAOSNAAGE O0CAYyflFYROS [af{ 6D
More info Antti Hietanen,antti.hietanen@tuni.fi e
MSHololensfor augmented reality interaction
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Use case 3: Collaborativebotics in large scale assembly, material handling and processing

Problem/goal

Utilization of agildhuman robot collaboration in large scale material handling, proces:
or assembly tasks, which are needed e.g. in the prefabrication of a wall element

Potential users

Intergrators of robotic applications and companies carrying out lagge material
handling, processing or component prefabrication

33.20 Installation of industrial machinery and equipment

Demonstration of agile industrial robotization of a largescale material handling,
processing or prefabrication where robots and people will process components
collaboratively The working zone will be monitored dynamicallyand provided to the
worker androbot togetherwith the taskplansandsituationawareinformation. In the use
casedifferent multimodal humancomputer interaction methods are evaluated

| I NRg I NB | ABB/KUKA robots, Universal Robots (UR3R0Qotiqgripper, PilzSafetyEye, 3D Kinect,
RF tracking and local positioning systems, LIDRRstoXi3D Scanner, Sick S300 safety
scanner

Software Commercial (Visual Components/ ABB Robot StudalloDK ! | ¢ha! ttt {0

source software (ROSJoudCompare

[GF yRFENR:

Considered: ISO/TS 15066:2016, 1SO 1:02&8H

t 2aaA0f S

Agile largescale prefabrication can benefit

Studies with collaborative robots, humaabot interaction, dynamic 3D safety from collaborative robotics
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t I NIy S NA | Centrig Tampere University (FinlanddhG(Germany)UiTo b 2 N 20X [ a{ ODNBSOSU
= *. More info Sakari Pieska, Emaiikari.pieska@centria.fi
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Problem/goal

Use Case4:Integrating digital context (e.g. BIM) to the digital twin

with AR/VR of the robotized production

Utilization of digital contextand digital twins for the robotized production withR/VR

Potential users

Intergratorsof industrial robotic applicationgpanufacturing ompanies andSMEs
providingor utilizing augmentedreality interaction

28.29Manufacture of other genergburpose machinery

Demonstrate how companies carrying out prefabrication can utilize robotized
manufacturingto get their production more agile by integrating BIM, digital twin and
VR/ARtechnology Theycan utilize these agile conceptsfor more flexible monitoring,
operationalsupport, training, safetyand maintenancepurposesof the productioncell

ABB/KUKA/URbbots, MS HoloLens, HTC Vive, 3D Kinect, LIDAR§ptdtack Leica
long range scanner, SICK encoders

Software

Commercial DassaulBDExperience, Visual Components/ ABB Robot StirbobDIK
and open source software (Unityuforia Blender, ROS, Linux)

{4F YRI NR

Considered: ISO/TS 15066:2016
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Studies with digital twins, BIM and AR/VR technolfmgycollaborative robotics in
industrial environmentdor better humanrobot interaction,and dynamic 3D safety
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Centrig TampereUniversity (Finlangd FhG(Germany)UiT (Norway)

More info

Jorma Hintikkajorma.hintikka@centria.fi
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BIM, digital twins and AR/VR (e.g. MS
Hololeng can beutililizedin agile production
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Use Case5:Wire arc additive manufacturing with industrial robots
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Problem/goal

Increase production rate with additive manufacturing of metal parts

Potential users

SMEs who manufacture complex geometries with welding

25.11 Manufacture of metal structures and parts of structures

The industrial robot has an important role in the automation of the manufacturing
industry and has considerablycontributed to the improvement of profitability and
workingenvironment Howeverthere are still manytasksin industrythat require heavy
work, e.g. in additive manufacturingbasedon welding
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KUKA KR38, FroniusMagicWave5000

Software

hLI Sy &a2dz2NDOS a2F06FNB owh{ 0

{GF YRINR

Considered: 1SO 10303, ISO 6983ENS.0111:2009, RO%
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This usecaserepresentsa new conceptualsolution for additive manufacturing The

solutionscontainsthe required level of intelligenceand flexibility to apply robotized

TIGweldingin manufacturingand construction Thesystemand setupwill be assessed
againstdifferent Cybersecurityvulnerabilitiesidentified, issuescomingout of a quick

scanselftest ) and knownchallenges
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UIiT The Arctic University of Norway (Norway), LSEC (Belgium)

More info
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LazarSibu| lazar.sibul@uit.no

H20206DT-20181 TRINITY G225196

Some of the executed work
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Use Case6: Production flow simulation/supervision

Problem/goal Visualization of production, along with distant monitoring/control of production flow

Potential users SMEs who are carrying out commissioning, system integration

NACE 33.20 Installation of industrial machinery and equipment

5 S a ONX LJi | Factoriesof the future will face increasingdemands for a non-stop production,
accompaniedwith high flexibility and safety requirements Thisimplies an important
future market for instant services dealing with support, error diagnostics and
reconfigurationof industrialrobot systems Theseadvancesanbe achievedby utilizing
loTin everystageof the productionprocessin a factory. Basedon the collecteddata,
decisionscanbe madeevenfrom distant locations

| I NR g I NB | Raspberry Pi, PLCs, Industrial robots
Software Open source software (RO8ovelt: DI T SBe&GUI | YR
{ 41 Y RI NR| ConsiderediSO 10303

t 28 aA0f S| This usecase demonstrates the usability of IoT (PLCs, robot cells, sensors, actuators
a production flow, where data is continuously monitored, collected and actions can
carried out through a simulation environment (e.g. Gazebo) or automatically.
Transmission of data amongst various components, increases the number of spec
security issues that could be derive. The data is distributed with ROS components.

t | NJi y S NA& | UiT The Arctic University of Norway (Norway), LSEC (Belgium

.= More info BeibeiShu,beibei.shu@uit.no '
L] .; Factory setup
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Problem/goal

Use case 7. Robaworkcell reconfiguration

Partly autonomous reconfiguration of a robotiorkcellfor automated robot assembly.

Potential users

Manufacturing companies that need to automate their assembly production proces

NACE

C26.1 Manufacture of electronic components and boards, C27.1 Manufacture of
St SO0 NR 9. 3INmauadite>of pArts and accessories for motor vehicles

553 ON LI

Demonstrationof quickrobot workcellreconfigurationfor automatedassemblyof parts
in different manufacturing industries This is accomplished using innovative
technologiessuch as passivelyreconfigurablefixtures, passivelinear units, plugand
producetrolleys, 3-D printing for gripper and fixture design,tool changersgtc.

| I NR g I NB| 2 Universal Robots (UR10), DESTACO tool changers, reconfigurable passive hard
(linear guides, hexapods);3 printing of gripper fingers and fixtures
Software hLI Sy &2dz2NDS a2Fdel NS owh{uv I al¢[! . {

{GF YRFNR

Considered: ISO/TS 15066:2016, 1SO 1-0P&8H

t2aaA0f S

Minimize the time neededto changeproductionfrom one product to another with a
minimum amount of human intervention. The aim is to provide to manufacturing
companies(including SMEs)a reconfigurablerobot workcell which is attractive for
smallbatchproduction

t I NIy SNA

JSKL W2 @fan Institute, Slovenia

More info

https://www.dropbox.com/s/bOkcjcsdfilrg9o/housing assembly.mp4?di=0
AlesUde ales.ude@ijs.si
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Use case 8

A
Wy =

N

Problem/goal

Utilization of kinesthetic teaching for us&tendly programming of assembly tasks

Potential users

Manufacturing companies that need to automate their assembly production proces

NACE

C26.1 Manufacture of electronic components and boards, C27.1 Manufacture of
St SO0 NR 9. INmbutaditeof pArts and accessories for motor vehicles
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Traditionalprogrammingof industrialrobots basedon either teachpendantsor off-line
programmingin a simulationenvironmentis rather unintuitive, tedious, and requires
significantexpert knowledge We addressthese challengesby providing a software
framework that includes both front-end and backend solutions that facilitate the
integration of kinestheticguidancefor teachingrobot assemblyskills

| F NRg I NB

UniversalRobots(URLO)

Software

hLISYy &a2dz2NDOS a2F06FNB owh{o > atef[! . {
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Considered: ISO/TS 15066:2016, ISO 1-0P&8H

t2aa4A0f S

Operatorswithout expertknowledgein roboticswill be ableto efficiently calibrateand
programnew automated assemblytasks
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JSkKL W2 @fan Institute, Slovenia

More info
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AlesUde ales.ude@ijs.si
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Quick programming and calibration by kinesthetic teachi
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Use Case9:Dynamic task planning & work4@rganization

Problem/goal

Support production designers during the manufacturing system design process

Potential users

SMEs that need novel solutions for optimizing their production while automating tr
design process.

29.3Manufacture of parts and accessories for motor vehicles

Demonstrationof an intelligent decisiormaking framework for active and passive
resources allocation in a workcell rough motion planning of human and robot
operationsand initial task planning Multi criteria decisionmakingmodulesintegrating
3D graphicalrepresentation, simulation and embedded motion planningis used to
validate alternative workplacedayoutsandtaskplans

| F NRg I NB

High performance computer

Software

Open source software (ROS), SiemendN2 OS&aa { AYdzZ I GS

{dF YRI NR

Considered: ISO/TS 15066:2016, ISO 1-0P&8H

t23aA0f€ S

Minimize the time required as well as the effort for multiple iterations between the
designersprocessengineersand systemintegrators Thesolutionwill addressthe issue
by gatheringin a tool all this knowledgeand providingfeedbackto the humanwithin a
shorttime frame (someminutesinsteadof 1-month work).

t I NIy SNA

Intelligent heuristics integrated with
3D simulation tools

LMSc University of Patras, Greece

More info
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https://www.youtube.com/watch?v=0asQ5HYwe?2g
Niki Kousj kousi@Ims.mech.upatras.gr
H2020DT20181 TRINITY Gg225196
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