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Current Industrial Practice & Motivation

Europe is the home to around 2.3 million
industrial manufacturing SMEs
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https://www.youtube.com/watch?v=ipc_ZougeS8&t=13s
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v" Mobile Robot Platforms (MRP)

Dual arm

v' Autonomous navigation across the
shopfloor in a safe way

v Perform a variety of tasks using on-
board tooling

v’ Collaborate with humans acting as
assistant to them

v Collaborate with other mobile
resources through share perception

Mobility in resource level

Vertical axis

_Control unit

avigation &
Safety sensors

Locomotion
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3D Perception for
Human & Process

l

Perception for
Navigation

v' 3D vision enables process

perception for manipulation

v' Process context awareness
perception

Tactile/ force
Based Perception

v In cell & Cell to Cell navigation

v Multi sensors based enhance
safe navigation
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Autonomous Object detection & Motion generation
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v CAD based autonomous i Automatic g
program generation :
5 Database of
CAD data: product, cell CAD: automated generation i\
design, end effectors, of assembly sequenceetc. |

Robot simulation and Low accuracy cell design /
and manufacturing

Individual
process
Joperation
automation
abilities

v Collision free grasp, path &
motion planning

process sequence design :
Jigs/toolings very accurate _ |
design and manufacturing H :\‘
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H . Robot code generation in the .
v' Offline robot skills e Lﬂ%
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v" Online skills refinement based ;
on sensor input

v' Programming by mimesis for
flexible parts dual arm
manipulation
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Human
Robot
b»xy @ % Interaction
2D Safety

»~~ Regions

v Hybrid Safety : fusing 2D — 3D
sensor data

v Direct H-R interaction: (voice,
gestures, wearables)

v In —direct H-R interaction: (human
intention detection)

Environment
Perception Detection

v' Manipulator End of Arm Safety

v Human — Robot workspace Interfaces on “Smart” wearables

supervision

Operator ID / Sign-i

Task take-over from Resourc

’\ Station Controller Integratio

N\

@ pick damper N ‘\ Interactive Task Lis
Y/  pick_damper

" / \
™ ' m .‘ |
A /4
nmk Completed \

= _{_ 3 Laboratory for Manufacturing S ystems and Automation 7 of 10 J‘x HOM As‘m
Presenter name: Dr. George Michalos



THOMAS 1st Demonstration in AERNNOVA

Laboratory for Manufacturing Systems and Automation J‘S HOM As‘t

Fr 2
Y~ presentername: Dr. George Michalos



LMS - -
= THOMAS 15t Demonstration in AERNNOVA

& Automalion

B

N

CONSORTIUM

= tecnalis J |/l INTRASOFT

r _{_ : Laboratory for Manufacturing .'?"ystems and Automation 9 of 10 J“ HOM As‘m
Presenter name: Dr. George Michalos



Laberatory for
Manufacturing Systems

& Automalion

For more information:
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Laboratory for Manufacturing Systems & Automation (LMS)
Dept. of Mechanical Engineering & Aeronautics
University of Patras, Greece
www.lms.mech.upatras.gr

LMS YOUTUBE Channel You{{ll}
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http://www.lms.mech.upatras.gr/
https://www.youtube.com/channel/UCCFh4zQ9X6GlQb4c8wQk8Sw

