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MIS ON ROBOTITE MAAILMAS VIIMASE AASTAGA
JUHTUNUD JA MIS ON LAHIAJAL TULEMAS?

Karle Nutonen
Inseneriteaduskond / Virumaa kolledz
Tallinna Tehnikaulikool 18.08.2025



INDUSTRY 1.0 - ESIMENE TOOSTUSREVOLUTSIOON (1765)

Mehhaniseerimine ja aurujoud



Presenter Notes
Presentation Notes
The first industrial revolution followed the proto-industrialization period. It started at the end of the 18th century to the beginning of the 19th. The biggest changes came in the industries in the form of mechanization. Mechanization was the reason why agriculture started to be replaced by the industry as the backbone of the societal economy.
At the time people witnessed massive extraction of coal along with the very important invention of the steam engine that was the reason for the creation of a new type of energy that later on helped speed up the manufacturing of railroads thus accelerating the economy.

1st Industrial Revolution
The First Industrial Revolution began in the 18th century through the use of steam power and mechanisation of production. What before produced threads on simple spinning wheels, the mechanised version achieved eight times the volume in the same time. 
Steam power was already known. The use of it for industrial purposes was the greatest breakthrough for increasing human productivity. Instead of weaving looms powered by muscle, steam-engines could be used for power. Developments such as the steamship or (some 100 years later) the steam-powered locomotive brought about further massive changes because humans and goods could move great distances in fewer hours.





INDUSTRY 2.0 - TEINE TOOSTUSREVOLUTSIOON (1870)

Elekter, masstootmisliinid

L

-

¥ J _
|| & !

TAL
TECH

TALLINN UNIVERSITY OF TECHNOLOGY



Presenter Notes
Presentation Notes
Following the first Industrial Revolution, almost a century later we see the world go through the second. It started at the end of the 19th century, with massive technological advancements in the field of industries that helped the emergence of a new source of energy. Electricity, gas, and oil.
The result of this revolution was the creation of the internal combustion engine that started to reach its full potential.  Other important points of the second industrial revolution was the development for steel demand, chemical synthesis and methods of communication such as the telegraph and the telephone.
Finally, the inventions of the automobile, and the plane in the beginning of the 20th century are the reason why, to this day, the Second Industrial Revolution is considered the most important one!

The Second Industrial Revolution began in the 19th century through the discovery of electricity and assembly line production. Henry Ford (1863-1947) took the idea of mass production from a slaughterhouse in Chicago: The pigs hung from conveyor belts and each butcher performed only a part of the task of butchering the animal. Henry Ford carried over these principles into automobile production and drastically altered it in the process. While before one station assembled an entire automobile, now the vehicles were produced in partial steps on the conveyor belt - significantly faster and at lower cost.


South Wall of a Mural depicting Detroit Industry, 1932-33 (fresco) by Rivera, Diego (1886-1957)



INDUSTRY 3.0 - KOLMAS TOOSTUSREVOLUTSIOON (1969)

Programeeritavad kontrollerid, arvutid, toostusrobotid (Unimate 1961)
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Presenter Notes
Presentation Notes
Another century passes and we bear witness to the Third Industrial Revolution.  In the second half of the 20th century, we see the emergence of yet another source of untapped, at the time, energy. Nuclear energy!
The third revolution brought forth the rise of electronics, telecommunications and of course computers. Through the new technologies, the third industrial revolution oped the doors to space expeditions, research, and biotechnology.
In the world of the industries, two major inventions, Programmable Logic Controllers (PLCs) and Robots helped give rise to an era of high-level automation.

The Third Industrial Revolution began in the ’70s in the 20th century through partial automation using memory-programmable controls and computers. Since the introduction of these technologies, we are now able to automate an entire production process - without human assistance. Known examples of this are robots that perform programmed sequences without human intervention.


ASCII & robotics



INDUSTRY 4.0 - NELJAS TOOSTUSREVOULTSIOON

Digitaliseerimine ja automatiseerimine (robotiseerimine)
Klberfllsikalised ststeemid



Presenter Notes
Presentation Notes
For many people, Industry 4.0 is the fourth Industrial Revolution, although there is a large portion of people that still disagree. If we were to view Industry 4.0 as a revolution then we would have to admit that it is a revolution happening right now. We are experiencing it everyday and its magnitude is yet unknown.
Industry 4.0 started in the dawn of the third millennium with the one thing that everyone uses every single day. The Internet. We can see the transition from the first industrial revolution that rooted for technological phenomenon all the way to Industry 4.0 that develops virtual reality worlds, allowing us to bend the laws of physics.
The 4 Industrial Revolutions shape the world. Worldwide economies are based on them. There are programmes and projects being implemented all around the world, focusing on helping people take advantage of the marvels of the fourth revolution during their everyday lives.



(TOOSTUS)ROBOT - MIS SEE ON?

= (Toostus)robot on robotstisteem, mida kasutatakse uldiselt
tootmisprotsessis

= (To06stus)robot on automatiseeritav, programmeeritav ja voimeline
teostama liikumist kolmel voi enamal
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TOOSTUSROBOTI ERINEVAD TUUBID

= Artikuleeritud/liigendatud
= SCARA robot
= Karteesia robot
= Delta robot
= Koostoorobot

TECH TALLINNA TEHNIKAULIKOOL



TOOSTUSROBOTI ERINEVAD TUUBID

= Mobiilsed robotid (logistika robotid)
- AGV - Automated Guided Vehicle
- AMR - Autonomous Mobile Robots
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STATISTIKA (ROBOTIT 10 000 TOOLISE KOHTA)

South Korea 1,012
Singapore 730
Germany 415
Japan 397
China 392
Sweden 343
Hong Kong 333
Switzerland 296
Taiwan 292

United States 285

¥é&” TALLINNA TEHNIKAULIKOOL



STATISTIKA (PROTSENDILINE OSAKAAL ELUVALDKONDADES )
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KUS OLEME PRAEGU?

= Tootmisprotsesside simuleerimine digitaalsete kaksikute abil

= VOimalik teha muudatusi protsessis ilma, et see mojutaks reaalset
tootmist.

= Suurendab labipaistvust terviklikust tootmisest labi reaalaja
seiramise
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KUS OLEME PRAEGU?

= XR rakendused hoolduse ja koolituse jaks
= Liitreaalsus aitab tehnikutel diagnoosida ja parandada seadmeid
Kiiremini.
= Virtuaalreaalsus voimaldab todtajate koolitust ohutus ja tohusas
keskkonnas.

= Seadmete juhtimine, programmeerimine ohutult.
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Motoman GPB8 / Digital Twin Interface
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KUS OLEME PRAEGU?

= JoT lahendused
= Andmete kogumine andmeanalllsiks

= AI kasutamine
= Prognoosida seadmete rikkeid.

= Optimeerida seadmete t66d, muutes seadmed t66 kohanduvaks
olukorrale ja keskkonnale.

= 5G ja kiire andmeside voimalused

= Kiire ja usaldusvaarne thendus, mis toetab reaalajas andmeedastust
ja kaugjuhtimist
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KUS OLEME PRAEGU?

= Andmetel pohinev otsuste tegemine kasutades Al-d
= Protsesside iimberseadistamine muutub lihtsamaks ja kiiremaks
= Seadme energiakasutuse ja ressursside optimeerimine

= Tooohutuse suurendamine

¥é&" TALLINNA TEHNIKAULIKOOL

Kasutatud allikas



https://www.freecodecamp.org/news/a-brief-introduction-to-reinforcement-learning-7799af5840db/

TULEVIK
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TOOSTUS 5.0

= TooOstus 5.0 — , Inimkeskne tootmine”

= Inimeste ja seadmete rolli Uhendamine, et need Uksteist taiustaks ja
tugevdataks

= Inimeste, tehnoloogia ja keskkonna vaheline koostoime

TECH TALLINNA TEHNIKAULIKOOL g B sl

Kasutatud allikas



https://www.semanticscholar.org/paper/Survey-on-human%E2%80%93robot-collaboration-in-industrial-Villani-Pini/e43f1684ea9c71832b3b78ac178e8a8094d9c0dc

COBOT UHA SUURENEV RAKENDAMINE TOOTMISES

= Cobot - collaborative robot(koost66robot)
= Eesmark — jagada uhist to6ala inimesega (T66stus 5.0
kontseptsioon)
= Eelised:
= Lihtsasti installeeritav
= Kuluefektiivne
= Kiire protsessi programmeerimine
= Adapteeruv kiirus protsessi kaigus

= Puudused:
= Suhteliselt vaikene tostejoud.

Kasutatud allikas

TECH TALLINNA TEHNIKAULIKOOL


https://new.abb.com/

COBOT UHA SUURENEV RAKENDAMINE TOOTMISES
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TOORIISTAD

= TOoriistade universaalsus kasutamiseks erinevate koostborobotitega
= Haaratsid:
= Elektrilised - jou ja Kiiruse reguleerimine

= Vahust vaakumhaarats - voimaldab ebaharilikke kujudega
objekte tosta

= Kaamerasusteemid
= Sorteerimisel
= Objekti asukoha ja asendi kindlaks tegemine
= Roboti t66 optimeerimine
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TURALAHENDUSED

= Erinevate kaamera funktsionaalsuste rakendamine
= LIDAR - roboti kiiruse vahendamine inimese lahenemisel

= ARSKIN - Suurte toostusroboti tmberkujundamine COBOT-ks lisamooduli
paigaldamisel

= DUnaamiline turvaala

Static safety installation Dynamic safety installation

No direct collaboration Allow close collaboration
|

dist 1

| &

Monitor the moving Maonitor the operator
Move away the robot parts of the robot with depth sensors
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ROS - ROBOT OPERATING SYSTEM

= Avatud lahtekoodiga roboti juhtimiskeskkond
= VOimaldab juhtida erinevate tootjate slisteeme Uhtses keskkonnas
= VVoimaldab laiendada seadmete funktsionaalsust

= Masinope
= Masinndgemine ——
= Al
P Real Time: 00 00:00:41 | L .
~ . - Sim Time: 00 00:00:36 s B motoman_description
= Voimaldab kasutada erinevate B o e
tootjate seadmeid tootmises — .
. . . : B mainlaunch
= Uhtlustab robotite protsesside e

programmeerimist. B it

B worlds

B Cakelists txt

- package xmi

cd
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Ehitajate tee 5, 19086 Tallinn,
Tel 620 2002 (E-R 8.30-17.00)
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