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Digitehnoloogiate seminar
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Miks me siin tana oleme?
*Digitransformatsioon

= Tehnoloogia. Inimene. Robot.
Materjalid. Jatkusuutlikkus.

Robotid. Olukord. Inimene.

Kihtlisamine. 3D printimine. Materijalid.

Simulatsioonid. Mudelid.

Protsessid. Prognoosid.

‘ eit ) Manufacturing



EIT Manufacturing

*Ule-Euroopaline konsortsium

= https://eitmanufacturing.eu/partners

=*Kolm sammast:

* |nnovatsioon
= Ariloome

= Haridus

‘ eit ) Manufacturing

education

empower
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& workforce

talents
& workforce

transform connect
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https://eitmanufacturing.eu/partners

RIS Industry 4.0 Hubs

=Tegevus EIT Manufacturingi raames
"Eesmark:
= TOsta ettevotete teadlikkust

= TOsta ettevotete vOoimekust

=https://ris-i40.eu

‘ eit ) Manufacturing

LMS

Laboratory for
Manufacturing Systems
& Automation

BIBRA

Bremer Institut fir Produktion und Logistik

[
Z tukasiewicz )

Przemystowy Instytut Automatyki
i Pomiarow PIAP

iy

CZECH INSTITUTE
OF INFORMATICS
ROBOTICS AND
CYBERNETICS
CTU IN PRAGUE

N\
—
c

Fraunhofer
VENTURE

SLOVAK UNIVERSITY OF
TECHNOLOGY IN BRATISLAVA

-
LINPRA 1 ™

LR
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https://ris-i40.eu/

EIT Manufacturing toetab digitamist!

*ris-i40.eu
=anett.toom@ut.ee

*tahtaeg: 31. mai

launched!

Deadline: 31 May 2021

Apply now!

‘ eit ) Manufacturing

=eitmanufacturing.eu
*heidi.raudsepp@ut.ee
=karl.kruusamae@ut.ee
*tahtaeg: marts 2022

) verureonrra [
Our Programmes

Manufacturing:

= Education: "Empower”, “Connect” and “Engage” talents and workforce
= Innowvation: “Launch”, “Develop” and “Grow" innovations

= Business Creation: "Create”, “Accelerate” and “Transform” businesses

We are t\y p gth e fourth industrial revolution, which brings challen g
Manufas t ing'saim i only to adapt to this gl h \ r, but to d |t 'Fj doso, it w
programmes that c th Knowledge Triangle — Edul t \ tion and Business E'EEL on

and opportunitie [IT
dE| er nine power
n — for Added-Val \
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Inimese ja tehnoloogia
interaktsioon

Karl KRUUSAMAE | Tartu | 27. mai



14.0 on robotite vabastamine
15.0 on robotite toellselt paindlik kasutamine

L~

':’

@’ﬁ
Iy
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H N

Cyber Physical
Systems
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Industry
5.0

<
y/

| Sustainable




Toostus 5.0: inimkeskne lahenemine

,Rather than asking what we can do with new
technology, we ask what the technology can do for
us. Rather than asking the industry worker to
adapt his or her skills to the needs of rapidly
evolving technology, we want to use technology
to adapt the production process to the needs of
the worker, e.g. to guide and train him/her. “

-Industry 5.0, Euroopa Komisjoni raport, jaanuar 2021

‘ eit ) Manufacturing



»technology to adapt the production
process to the needs of the worker”




Inimese ja roboti koostoo

Types of collaboration with industrial robots

Responsive
collaboration
2 s Cooperation
Most collaborative applications are
of this type today
Sequential
" collaboration
Regu l r_e m_ent Coexistence
for intrinsic
safety Robot responds
featu res vs inreal-time to
” I . movement of
exierna
Cell Robot and worker ok
Sensors work on the same
0 part at the same
time — both in
Robot and worker motion
both active in the
No fence but no workspace but
shared movements are
workspace sequential
Fenced robot
( : : . Level of collaboration Funded by the
elt Mar‘lufactur‘lﬂg European Unian
Green area: robot’s workspace; yellow area: worker’s workspace

Source: IFR, based on: Bauer et al. (2016).



Sotsiotehniline slisteem
KEERULINE KESKKOND

Sotsiotehniline slisteem

Struktuur Fulisiline silisteem
(organisatsioon) (riistvara, tarkvara,
I hooned)
Inimesed Ulesanne

(kogntiivsus ja -

sotsiaalsus) (t60)

) —

Sotsiaalne slisteem Tehniline slisteem

. s . Funded by the
(E‘It Manufacturing Allikas: D. Aschenbrenner, TU Delft curpean Unon



Operaator 4.0

Laiendatud fulsis

/ B

- — Gy Laiendatud taju

2

~ %
O

v

LI
2

©

Laiendatud métlemine E

Kuberfuusikaline Operaator 4.0
tootmissusteem

Romero, D., Bernus, P., Noran, O., Stahre, J., Fast-Berglund, A. 2016. The Operator 4.0: Human Cyber- Funded by the

e‘t Manufacturing Physical Systems & Adaptive Automation towards Human-Automation Symbiosis Work Systems. European Urion
Production Management Initiatives for a Sustainable World. Springer.
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Tartu Ulikool saab aidata!



Robotipark

‘unded by the
rropean Union




Tehnoloogia

"Inimese ja tehnoloogia interaktsioon; liitvdimed
=Materjalitehnoloogiad

*Tootmistehnoloogiad ja prototitpimine
=Algoritmika

=Simuleerimine

*Modelleerimine

"Protsessianalls

=Kdik, millest tana raagime, aga rohkemgi veel

. , Funded by the Pl
elt Mar‘lufactur‘lﬂg European Unian i g




Haridus

*Oppekavad valmistavad ette inimesi, kes teavad kuidas digitada

=Koolitused tootajatele
= 14-18. juuni robotite ROSis programmeerimise koolitus!

* renno.raudmae@ut.ee

«Opiampsud distantsdppeks

Funded by the
European Union




Kokkuvote

*EIT Manufacturing aitab teil ja teie partneritele kasvatada teadmisi ja
vOimekusi

*Oleme teekonnal: ... -> Too6stus 4.0 -> Toostus 5.0 -> ...
"Inimene on ja (esialgu ka) jadab toomisahelates kesksesse rolli

=Tartu Ulikooli teadlased on valmis olema kaasteelised sellel rannakul
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