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MeAeTn ApBpOoU — EVOEIKTIKN OO TTAPOUCIACNG

10-15 diagaveieg, 10-15 min

Eicaywyn
- [NaTi exel vonua auth n MEAETN/ €peuva;
- 2TOX0G £PEUVAG, EPEUVNTIKA EPWTNUATA
- ava@opd oTNV €PEUVNTIKI TTPooEyyIon/ nEBodOC
«  2XETIKA BIBAIoypagia (1-2 diagpaveleg)
- OPIOMOI KOl OXETIKEG MEAETEC
« EpeuvntikA TTpocEyyion

- TTWG EYIVE N MEAETN; TTX. TTPOCOMPEIWCN, MEAETN TTEQITITWONG, AVATITUCN
OUOTNUOTOG, NOBNUATIKI MOVTEAOTTOINGT, £PEUVA EPWTNHATOAOYIOU, aAyopiBuol, ...

» Baoikn €peuva — (o TITAOG TTpocappoleTal avaloya PE TN MEAETN KAI TV EPEUVNTIKN
TTPOCEYYION)
- €dW QaIvovTal Ta BnuaTta, TTWG TTEPIYPAPETAI N UAOTTOINGCT TG £PEUVAG

* ATtroteAeoparta

*  2UNTTEPACUATA
- TI JaBapE, UTTAPXOUV TTPOEKTAOEIC TTPOKTIKES/ practical/business implications
- TI Ba gITOPOUCE VA £peUvVNOEl OTO PEAAOV



machine learning, robotics in SCM



AVOAUTIKN O€on¢ KatavoAwTwyv JEoO
O€& KATAOTAMATO

Stavrou, V., Bardaki, C., Papakyriakopoulos, D. and Pramatari, K., 2019. An ensemble filter for indoor positioning in a retail
store using bluetooth low energy beacons. Sensors, 19(20), p.4550.
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BLE Beacons og kataoTnua

Beacons — PIKPOC wireless TTOuTTOC
TTOU OTEAVEI ONMA 0€ AANEC OUOKEUEC
yUpw TOU

2TEAVEI oUVEXWG KWOAIKO (identifier) ->.
Nappavetal atro KIivnTo TNAEQWVO Kal
divel TN B€0n oou OTO XWPO.




2UCTNMO EVTOTTIOCMOU TWV KATAVOAWTWYV
OTO KATOOTNHO
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Recommended for

Potential uses

Ease of set up and
maintenance

Range

Accuracy

Ease of use for
consumer

Energy efficiency
on consumer device

Q@

BEACONS

In/near-store and
micro-location
use-cases

In-aisle
notifications and
offers, in-store
navigation,
hands-free
payment

Medium
Medium
Medium
Medium

Medium-high

&

GPS

Macro-location
and out of store
use-cases

Near-store
notifications
and offers,
pre-arrival
customer
‘check-in’

Medium-high
Long
=
Medium-low
=

Medium

Medium-low
===

WI-FI

In-store
use-cases

In-aisle
notifications and
offers, in-store
navigation,
hands-free
payment

Medium

Medium-low
=

Medium

Medium-high

Medium-high

TeEXVOAOVYIEC EVTOTTIOUOU O€ ECWTEPIKO XWPO

RFID
Close proximity, = In-store
secure use-cases
interaction
Payments, product tagging

product tagging

Medium Medium
Close Medium-low
— =

High Medium
-

Medium-high Medium-high

High Medium=-high
=



AAYyOPIBUOI EVTOTTIONOU O€ EOCWTEPIKO

XWPO

Trilateration Triangulation Fingerprinting Proximity Reg::r:ng AI:::::\?ns
M;’:;:;f:ji;‘“ RSS, ToA, TDOA  AoA, DoA RSS RSS ac:::gg::’on Hybrid
Accuracy Medium Medium High Medium Medium High
Time Cost Low Low High Low Low Medium
Distance Low Low Medium Medium Low High
Algorithm type Deterministic Deterministic Probabilistic Deterministic Deterministic g;?ebr?rt:ii:isstti::c
Specification Time based Direction based Range based Range based Time based Hybrid




NMapakoAouBnon Aladpoung TTeAATN

MECO OTO KATACTNMO

Neeg Merpikeg amodooncg KPIs
Xpovog mapapovng o€ onueio | Kivhon oe
mEPIOXN | TaxvTnNTa TTEAQTN



Xpovoc lNapapovig

First Floor

‘Oaoriplo-
ZLUQPIKA

wn| we

' Time refers to seconds
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KPIs — Taxutnta TreAaTwyv

KPI - TaxbtnTa
First Floor

KPI - Xpovoc MNapauovng

First Floor
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MovoTraTia Kivnong TTeAaTwV

AvaAuon
JovoTtraTiwy ->
uoTiBa
KIVIOEWV

14



Etippon otn ANWn atmo@acewy

AvaAuon tTeAaTwWV PE Baon TaxutNTa KAl TTAPAPOVH O€
XWPEOUC TOU KATAOTAMATOG

ETravaoxediaouog pagiwy, dIadPOoUwWY CUHMPWVA JUE TNV
ETTIOKEYIUOTNTA

AuTtopaToTroinon avatmrAnpwaong

[TpoowTtTOTTOINUEVN TTPOWONON

15



MovoTraTtia Kivnong mTeAatwyv — AAAN acgiotroinon

A |
FA

e XWPOC: EUTTOPIKO KEVTPO

« TexvoAloyia - Wi-fl dwpedv oTO OTTOI0 CUVOEOVTAI Ol
duVNTIKOi AyOPAOTES

« Aegdopéva: wi-fi onuela ouvdeonc, dedouEva ayopwv
aTTO TTIOTWTIKEC KAPTEG, loyalty kapTeg atro 1a

KATOOTANATA, ... /‘f\ :;r” |
* AvaAuon dedopévwy -> MovoTrdaria Kivnong -> JoTifa :\o N [1
KIVAOEWV . \o- \ :
o %‘)Z

o AQYN ATTOPACEWYV -> 2TOXEUMEVEC TTPOWBONTIKEC

EVEPYEIEC EVW KIVOUUal peoa oto mall
16



T1 gival Texvnt) Nonpoaouvn (Artificial Intelligence)



Texvnt Nonuoouvn (Artificial Intelligence)

Homo sapiens — AvBpwT1TOoC 0 0OPOS
ATTO TTAVTA PAG ATAV CNPAVTIKO VO KOTAVOINOOUMPE TTWG OKEPTOUAOTE

O1 dvBpwTrol xapakTtnpidovTtal atrd TIC TTAPAKATW IKAVOTNTEC:
— 2UAN\oyIopoG (Reasoning)

- Nwooa (language)

- Evdookotrnon (introspection)

— ETriAuon mrpoBAnuaTwy (problem solving)

Texvnt Nonuoaouvn - INpooTraBei va Katavonoel Kal VA KATAOKEUAOEI OVTOTNTEG
ME vONUOOUVI, 2UCTNUATOTTOIEI KAl QUTOMATOTIOIET TIGC dIAVONTIKEG DIEPYATIES

https.//opencourses.ionio.qr/modules/document/file.ohp/DDI201/AIAANE=E|>/
Eiocaywyn%200tnv%20TN.pdf




TN -> Na cupTtrepIpEPOVTAl TO CUCTAUATA CAV

avBpwrTTOl

H dokiuyacia tou Turing (1950):

— Av dgv UTTOPOUHE VO GEXWPIOOUUE TOV
avBpwTro aTro TN Pnxavn, T11e N
UnNxavr) €ival eupunc.

— ETTeKTA0EIG ETTITPETTOUV KOl TNV €EETAOT

AAAWV JOopPWV gu@uiac (TT.X.
avtaAAayn alKovwv(g)

- Opwc karl o1 avBpwTtrol Kavouv Aaon.

- Macg evdlagpEpel va KAvel Kal N unxavn 1a idia
AGOnN;

— H pnxavn evoEXeTal va XPpNOIUOTIOIET EVTEAWG
OIAPOPETIKOUC HNXAVIOWOUG ATTO TOV
avlpwTroO.

S,

H doxipocia tov Turing



TN -> Na ouuTTepIPEPOVTAI TO CUCTAHMATA CAV

Interrogator

avBpwTTOl

H dokipagia tou Turing (1950):
« [lote TETUXAPE OTO test?

« Ortav o ag¢lohoyntA¢ (AvBpWTTOC) TTEIOTEI TTWCG N
atrdvrnon 1Tou €Aae atrd Tov UTTOAOYIOTH ival

avlpwTTivn

Tov louvio Tou 2014, yia TTPWTN OPA TO TTPOYPAUMA

Eugene Goostman, petad armmd TTOAAEC OCUUUETOXEC O€ -

AVTIOTOIXOUC BIAYWVIOUOUC, TTEPACE TO TTAPEC TEOT e

Toupivyk Tou 2014 TTOU TTPAYMATOTTOINONKE OTN
enuiouévn Royal Society Tou Aovdivou?, agou kaTtdgpepe
va ceyeAaoel 1o 33% Twv KpITwv (Schofield, 2014).




Mnyxavikr) yadénon



Mnxavikn Mabnon

Ta teAeutala xpovia n umorneploxn tTng TN pe

TQLTUO EVIUTIWOLOKA QTOTEAECUATA ELVAL N TG SV ooV TR jze
KnXavikn padnon. T.X., TNV pOBAeYn TG Soung Twv

H Baoikn bea edw elval OTL ekmatdeUoUpE npwteivwv (AlphaFold ané tnv DeepMind).
€va cUOoTNHA O HEYAAO OYKO SESO0UEVWV
(TT.X., ELKOVEC, AXOUC N KELUEVO) KOL TO
OUOTNUO LETA UTTOPEL VAL AUVEL OXETLKA
npoBAnpata pe emituyia (MoAAEC dOpPEC
HLAALOTO, KAAUTEPQ OLTIO TOUC avBpwTItouc).

Xpnon Babiag pnxavikng pabnong yia

https://cqi.di.uoa.gr/~ys02/dialekseis2020/introduction.pdf




Mnxavikr) MaBnon
To paivouevo Kara 1o o1roio éva ouoTnua BeATiwvel TV arrodoar) Tou KATa TV

EKTEAEON UIAGC OUYKEKPIUEVNC EPYATIAC,

«Eva mrpoypapua uttoAoyioT pabaivel atrd Tnv guTTEIpia E w¢ 1Tpog KATTOoIa
KAGon epyaciwv T Kal JETPO atrodoong P, av n ammrddocr) ToU O€ gpyaaieg atro
TO0 T, OTTWG METPIETAI ATTO TO P, BeATILOVETAI JEOW TNG eMTTEIpiag E.»

Mnyxavikn Mabnon ovoualsrar n iIKavotnta €vo¢ UTTOAOYIOTIKOU CUOTNUATOC va
ONUIOUPYEI LOVTEAT N TTOOTUTTA ATTO £va OUVOAO OEO0UEVWV.

http.//repfiles.kallipos.qr/html books/93/00e-introduction. html




€i0000¢, 0edOUEVWYV OUVOAO
OTIYMIOTUTTWV.

['VwpiopaTa Twv OEOOUEVWV
€10000u (attributes)

ouUvoAo ektraideuong (training
set) - uTTOOUVOAO TOU GUVOAOU

N . OTIYUIOTUTTWV.
— TO UTTOAOITTO UEPOG TOU
’ @ OUVOAOU OTIVMIOTUTTWY -
OUVOAO gAéyxou (test
set) (pdon OTOTTOINONC)

http.//repfiles.kallipos.qr/html books/93/00e-introduction. html




Epappoyec/ MeAerec lNepimrrwong TN o€ €TTIXEIPNOEIC:

‘ECuTtTVn Yewpyia



TN oTic ETixeipnoeig

H Deloitte opilel nv TE)(VF]TI‘] vonuoouvn w¢ TNV €NICTAMN MOU ENITPENEl OTA PNXAVAUATA va KAavouv npayuaTa nou Ba anarrovoav
vonuoouvn av yivotav and Tov avepwno H Texvnm NonuooUvn dsv a@opd pia CUYKEKPIMEVN TE)(V!KI’] NPoCEyYIion N Hia Kaeoplopsvn
nNAATPOpHa NANPOPopPIKNG, aAAd éva oUvoAo BuvaToTATWV MoU eNITPENE! T dlAXEipIon NIXEIPNUATIKAG 8paaTnploTNTAG HE £va VEO TPOMo.|

CONVERSATIONAL RECOMMENDATION
Al ENGINES

DEMAND/TIME FRAUD/ANOMALY BACK-OFFICE/SOFTWARE
SERIES DETECTION ROBOTIC PROCESS
FORECASTING AUTOMATION

AUTONOMOUS PRESCRIPTIVE
ANALYTICS

https://www.sev.org.gr/Up
loads/Documents/53335/
SEV Deloitte Analytics
Al IN HEALTHCARE %CEO/091 O/OCEO/Oggpdf

RECOGNITION




TN oTic Emixeipnoeic — EvOeikTika OpEAN

EvOsIKTIKA:

2.Tn Biopnxavia:

» 3-5% BeATiwon TNG aTTOdOTIKOTATAG TNG TTAPAYWYNC,

* 10% TOUAGYXIOTOV PEiWON TOU Xpovou time to market,

* 13% BeATiwon Twv KEPOWYV TTPO TOKWYV Kal popwv (KMTA) ue Tn xpron
uNXaviknG padnong (machine learning) yia Tnv TPORAEWnN TTNYWV €0OdWV Kal
TN BEATIOTOTTOINON TWV TTWARCEWV.

2.T0 AIQVIKO EUTTOPIO:
* 20% peiwon amoBeudTwy pEow TEXVIKWY Deep Learning yia Tnv TpoBAswn
(NTNONG OTO NAEKTPOVIKO EUTTOPIO,
o 2 €K. NIYOTEPEG ETTIOTPOPES TTPOIOVTWYV TO XPOVO
* 30% peiwon Tou XpOvou atroBepaToTToinoNG ME TN XPRON QUTOVONWY
oXNUATWYV OTIC ATTOONKEC,
e 30% Gl’J(;,r]OT] TWV online 'IT(L))\I"]O'EU)V “é()'(_u 6UV(]|J||(r']g T|“0)\évr]0'r]g KQll https://www.sev.org.gr/Uploads/Documents/533

’ , ’ ’ 35/SEV_Deloitte Analytics %CE%91%CE%99.
TTPOCAPUOYNG avA KaTNyopia TTEAATWYV pdf




TN - ‘Ecutrvn yewpyia (Bayer Digital Farming)

Bayer (150 xpovia ioTopia oTn QAPUAKEUTIKA KAl YEWPYIKA
Blounxavia/ diaxeipion KaAAIEPYEIWY)

[TpokAnon: BAaBepd Evioua TTou ETITIOEVTAI EVTOVA -> UTTOPEI
VA KATAOTPEWOUV Kal OAOKANPN codEId

2.uvnNOng Auaon: eupegia xpnon ¢1ICaviokTovVou PE 000 TO dUVATOV
AIYOTEPEC AVETTIOUUNTEC EVEPYEIEG

NAI pev, AAAG o1 aypoTeg dev avayvwpilouv Ye akpifeia Ta
(ICavia TTou emITIOEVTAI OTA PUTA

- Auon amo tnv Bayer Digital Farming -> dwpeav e@appoyn

WEEDSCOUT

https://www.sev.orq.qr/Uploads/Documents/53335/SEV Deloitte Analytics % CE%91%CE

%99.pdf



TN - ‘Ecutrvn yewpyia (Bayer Digital Farming)

dwpeav epapuoyny WEEDSCOUT
.- 2UoTnua Autoparng Avayvwplian €IKOvVag

- H epapuoyn avaAuel TNV €IKOVA TOU QUTOU Kal avayvwpilel To
(I(avio o€ secs

e
€ WEEDSCOUT

https://www.farms.com/aqriculture-apps/spraying/weedscout




TN - ‘Ecutrvn yewpyia (Bayer Digital Farming)

dwpeav epappoyn WEEDSCOUT

To ouotnua avayvwpilel 1o (1ICAvio CUPPWVA JE TO XPWHA TOU,
TO OXNMa TOU, TN HOoPPOAoYia Kal GAAO OTTTIKA XOPAKTNPIOTIKA.

seecs Telsdomde ¥ 23:02 L L TTRNIN s | esec Telskom oge T 23:01 & Tl TERIE e J eeeco Telskomoe T 23:02

< Back WEEDSCOUT WEEDSCOUT Cancel WEEDSCOUT




TN - ‘Ecutrvn yewpyia (Bayer Digital Farming)

dwpeav epapuoyn WEEDSCOUT

To ouoTnua €yIve KAAUTEPO, TTIO AKPIBEC APOU TO «Opewape» E TTOAAEG
QwToypaiec atrd ICavia TTAvw oTa QUTA (EKKANON TNG ouAdac avatrTueng
10 2018)
H ouada avarmrtu¢ng Tou OUCTANATOC EWACE OTIC PWTOYPOAPIEC TTOU OTEIAAUE KAl
QAAEC AETTTOUEPEIEG KAI OTO PUTO TTX. OXNMA, upn @UAAou, doun pidag, dpwia,
OTI JTTOPEI va BonBrioel TNV TTI0 agIOTTIoOTN avayvwpion.




TN - ‘Ecutrvn yewpyia (Bayer Digital Farming)

dwpeav epapuoynn WEEDSCOUT
O aypoTtng pwroypailel Kal TO cUCTAHA ATTAVTA
100K pwTto@pagicc €xouv ouAAexBei o€ 101WTIKO cloud
- Ooo oTéAvoupe pwToypagicg, To cUCTNUA UABAIVE

esoos Yodafane de 4G 1421
{ WeepscouT.. M



TN - ‘Ecutrvn yewpyia (Bayer Digital Farming)

dwpedv epapuoyn WEEDSCOUT

OpéAn yia Tn yewpyia

«  AU&non €o0dwv yia Tov aypoTtn, dev e
KOATAOTPEPETAI N 00OEIA L escor. A
Meiwon KOGTOUC PPOVTIDAC PUTLIV e e
2 £LAOUOC TTEPIBAAAOVTOC — KAAUTEPN,
oToxeupévn xpnon ZICaviokTovwy
MapaywyikoTNTa aypoTwy — 74% péEon
AIyOTEPN ATTWAEIQ O KAOAANIEPYEIES
2T10X0¢ Bayer 30% peiwon tng
TTepIBaAAovTIKnC eTTidpaons Ewg 2030

https://www.sev.orq.qr/Uploads/Documents/53335/SEV Deloitte Analytics % CE%91%CE
%99.pdf




Epappoyec/ MeAerec lMNepimmrwong TN o€ €TTIXEIPNOEIC:

[ToloTNTa EAEYXOU TTPOIOVTWYV



TN - E@apuoyn acioAoynonc lNoiotntac kair EAEyxou

(eAANVIKN spin-off)

Innovative quality control solution
for marble tiles & slabs production, palletization & end-to-end tracking

https://www.d-cube.eu/, spin-off Tou EKETA

OAokAnpwpévn Auon
STONE 4.0 1ro10TIKOU
eEAEYYXOU OTNV TTAPAYWYN
TTAQKIOIWYV, TNV
TTOAETOTTOINGN KAl TNV
IXVNAQCIUOTNTA TOUG 0€ OAQ
Ta OTAdIA

AuTépaTtn diaAoyn
TTAaKIOiWwV Kal akpIBAg
EVTOTTIONOG OQPAAPATWY, UE
™ Xpnon TexvnTig
vonuoouvng.

YT1rooThpiEn TTaAeToTToinoNg
ME TEXVOAOYiEC eTTAUENPEVNG
TTPAYUATIKOTNTAG.

MapakoAouBbnon Tng
TTAPAYWYNG O€ TTPAYMATIKO
XPOVO a1TO OTEAEXN KAl
TTEAQTEG.



TN - E@appoyn acioAoynong lNoidtnrag kai EAEyxou

Ta TAaKiSIO Me pnxavikn 6paon,  Neupwvikd dikTua Kavouv
£I0€PYOVTal laser sensor auTtopaTn diaAoyr Kal
avixVveuel KAbe avixveuouv Yeyadia o€ 2 sec

TTAQKIOIO XWPIOTA
https://www.d-cube.eu/solution/stone-4-0/




TN - E@appoyn acioAoynong lNoidtnrag kai EAEyxou

O@EAn

Autopatn Staloyrn) HE
Neupwvika Alktua
Evtomiopoc
ETILPAVELAKWVY
CYaApaTwy
IxvnAagipotnta
MAakLdlwy - povadikn
TOUTOTNTA MoLOTnTag
NMapakoAoUBnan
Tapaywyrng ae
Mpayuatiko xpovo
Autopatomoinon
SLadlkaolwy
SLacpalilonc ToLOTNTAG
Meyaha Asdopeva kat
TMoAUTLHEG TANpOWOpPLEG
mapaywyng

Ow@EAn

= MNapadoon TWV CWETWY
mAakLSiwy

» Eykalpn mapddoan

s [yvnhaotparnra
mAakidiwv gt
TMPAyHatLko xpovo kat
npoPoAn peow Extranet

s Auvgrotnra SLelcduaonc
OE TILO QIALTNTLKEG
TOYKOGULEC OYOpPEQ

» Eva Brjpa pmpootd atmo
TOV QUTaywvLloHO

https://www.d-cube.eu/solution/stone-4-0/

O@eAn

m AUEnon Napaywyng

n YhpLakog
Metaoxnuatiopog

= Emixeipnpatikn Eupuia

s Meiwon Kéotoucg

= Kowvotopla

® JUppETOYN oTtnv 4n
Bropnyxavikn
Emavdotaan



Epappoyec/ MeAerec lMNepimmrwong TN o€ €TTIXEIPNOEIC:

Cobots



Cobots Definition and core idea

Cobotics is the field of robotics focused on
collaborative and cooperative interaction between

humans and robots in shared workspaces.

Cobots are designed to work alongside human
operators using sensing, control, and safety
features that support coexistence, cooperation,
and task sharing.

The goal is not full replacement of people. It is
augmentation: people keep judgment, and
problem solving, while robots contribute strength,
repeatability, and precision.

Human-centered automation: people and machines
act as partners, not isolated systems.

« Computer-and '
Internet-based

knowledge

Shifting into human-machine

collaboration world

. A 2

o— 40

+ AL, machine

learning lot,
cyber-physical
systems, digital
platforms

(gl

I
| « Human-robot

collaboration,

sustainable systems,

resilient systems

50

Future

2020 \_/

Predictive
machine analytics

Figure 2: Industry 5.0, an evolution from Industry 4.0.

[oT sensors
5 connectivi

~ ] Computer vision
= —

e.g., factory floor

39



Enabling technologies

» Sensors: vision, force/torque, tactile, proximity,
inertial sensing

» Control systems: motion planning, collision

10

Environment

IoT

Journal of Robotics

Knowledge

base
|

avoidance, safe stop, force limiting .

( +
Perception

| Learned data |

[

processing and

« Al and machine learning: perception, adaptation, ) T

maintenance prediction, decision support 3 o - ®
« Connectivity: 10T, cloud, edge, and 5G for RS e N R Py
. . . . Cobot 3 g Human
monitoring and remote coordination ng omemmy

decision-making

» End-effectors and user interfaces: grippers, hand- TTTr——

Reasoning process

guiding, teach pendants, AR/VR interfaces

and adaptable [76]. They can be quickly reprogrammed and
redeployed to perform various tasks, making production lines
more agile and responsive to changing demands. They are
often part of interconnected systems in which they commu-

AI + IOT + CIOUd + 5G are mOVIng CObOtS from nicate with other machines and devices [31]. This connectiv-
simple automation toward adaptive, data-
driven collaboration.

Figuge 5: Illustration of how a Cobotic system works to fulfill the Industry 5.0's objectives.

This involves selecting appropriate actions or responses based
on the current situation and the defined goals.

As we know, machine learning, neural networks, and deep
learning are interconnected concepts within the field of artifi-
cial intelligence. According to the literature, their use in Cobo-

40



Advantages of cobots

Flexibility Productivity Quality
Quick reprogramming and redeployment for Cobots take repetitive or force-intensive . . :

: . . Better consistency in welding, assembly,
changing products, small batches, and steps, leaving people to handle exception inspection. packaging. and precision tasks
mixed-model production. handling and higher-value work. P [P ging, P '
Worker well-being Lower barriers Human-centric operations
Reduced physical strain, musculoskeletal Smaller footprint and easier deployment Supports Industry 5.0 goals by combining
load, and exposure to risky environments than traditional fenced automation in many human judgment with machine precision
when designed well. use cases. and endurance.

EueAiia, EukoAia otnv eykatdoTtaon - Avtoxn o€ Bdpog -Meiwon xpoévou kai Aabwyv - Coaching uttaAAAAwv
AmréoBeon o€ 1-2 £1n, 1Mo eONVva atrd TTapadoaoiakd robot

41



4. Main types of cobots

A practical way to classify cobots is by how they interact with people and by the mobility or embodiment they use.

Power-and-force-limited
arms

Hand-guided / teach-by-
. demonstration robots

. Mobile manipulators

. Dual-arm collaborative cells

Wearable collaborative
devices

Application-specific
systems

Shared workspace with force limiting
and collision-aware control

Operator physically guides the robot
for programming or task setup

Robot arm mounted on a mobile base for
logistics, intralogistics, or flexible servicing

Two coordinated arms for assembly
and handling tasks near people

Exoskeleton-like systems that augment
worker strength and reduce strain

Examples include surgical systems, picking robots,
inspection systems, and battery disassembly setups

Predictive
machine analytics [

Ficure 2: Industry 5.0, an evolution from Industry 4.0.

Industrial AR/VR

IoT sensors
nnectivity
|8

5G col
-, B
Cobots

Wearables

ﬁﬁ __{ Modular equipment
o _—

‘ :;" QL
e

Physical world,
e.g., factory floor
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Designing for safe collaboration with humans

Safe collaboration is not one feature. It is a system design problem
that combines standards, sensing, control, ergonomics, interfaces,
and training.

16
« Start with risk assessment and task analysis before Seleiegig |
deployment; align with ISO 10218 and ISO/TS 15066 o
mentioned in the review. Standards orbasic _— ISO/TS 150663008 for . Scndards o
collaborative robots) particular safety
» Use layered technical safeguards: safe stop, speed and ey 5 il
. . . e g S AN 13849-1: 2015
separation monitoring, force limiting, emergency stop, and seyana ’
safety interlocks. st |
collaboration Ethical
« Design the work cell for visibility, predictable motion, and et Buropean e
easy communication of robot intent. 2o O3 s b
Gene uty Clause expectations, and
OSH Act of 970)

* Include human factors: posture, force, balance, joint
loading, and fatigue. Maurice et al. show that geometry
and morphology strongly affect ergonomic benefit.

« Use training and intuitive interfaces

well-being)

Journal of Robotics
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Application landscape

Logistics ?nd Healthcare and food Agrlcultur_e,

warehousing construction, mining

Manufacturing

* Automotive assembly, + Harvesting and greenhouse

welding, adhesive » Order picking and packing » Surgical assistance and .
L . . . . picking
application * Material handling and shelf device production o .
. . o » Site inspection and worker
» Electronics, packaging, transport * Rehabilitation support assistance
inspection * High-volume fulfillment * Food processing and . Safer operation in
* Boeing and FCA cases in support bottling P

, hazardous environments
the review



Challenges and future directions

Current challenges

» Complex programming and integration with legacy
systems

 High initial investment and uncertain ROI for some
firms

» Skills gap, worker acceptance, and organizational
resistance

« Data security, privacy, and ethical issues around Al-
enabled collaboration

» Safety in dynamic, unpredictable human motion
remains difficult

Future directions

more human-aware: Al-enabled, connected, and
increasingly shaped by digital twins, AR, and
better human-factor methods

Simpler interfaces, including AR, natural language,
and teach-by-demonstration

Digital twins, intelligent monitoring, and better
situation awareness

Cloud and shared cobot platforms, including service-
based delivery models

More ergonomic, human-aware design with cognitive-
load and well-being metrics

Open standards, interoperable systems, and stronger
evidence from empirical validation

Direction: from safe coexistence toward adaptive teamwork.
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2.UvnNOn cobots

UR20 — Cobot SAA . ENE 3
Whiz — Cobot kaBapiopou ODOL GUYKOAANGNG, EAEYXOU TTOIOTNTAG
- 20 KIAG ONKWVEI, YPAYOPO, AVWTEPOG EAEYXOG

- [Na ¢evodoxeia, oxoAcgia, TTAVETTIOTAMIA ..... Kivnong

- 15000m2 ava goptwon - TO eAA@PUTEPO OTNV KATNyopia Tou (MOAIG 64

KIAQ
- Me sensors avayvwpilel Toug avlpwTToug )

- MNavw atrd 20000 Tepdxia TTAYKOOMIWG EXOUV
EPAPUOOTEI

https://www.thomasnet.com/insights/the-year-of-the-cobot/




Robot + 2uvepyaTika robot oTiC aTToBnNKEC
- Amazon

750,000 Amazon robots

2022 - 1 billion packages = 1/8 of all the orders cas
sorted by Robin, one of Amazon’s robotic handling
systems.

Fanuc 6 axis robot

2nkwvel 1300 kg pallets,
uyoug 7m

https://www.waredock.com/maqgazine/
what-is-amazon-robotic-fulfillment-
center/




Robot + 2uvepyartika robot oTic ammoBnKecg -
Amazon

KouaAave
ammobeua pEoa
OTNV a1T00NKN

O1 uttTadAANAOI
Ppopave 10IKA
YIAEKQ Kal Ol
alobnTnpPeg ota
cobots Toug
AVIXVEUOUV

https://www.waredock.com/maqgazine/
what-is-amazon-robotic-fulfillment-
center/




HOIKa diIANupaTa, 2uvoyn



HBIk& OIANUUATO

- AciommoTn kal Ytreuuvn Texvntry Nonuoouvn

Eival TTpo¢ T0 cuu@pEpOoV TNCAVOPWTTIOTNTAG, TA cuoTAMaTa TeEXvNTAG
Nonuoouvng TTou avatTTUOCOUNE va €ival agIOTTIOTA Kal uTreuBuva.

1016TNTEC TTOU TTPETTEI VA £XOUV Ta Al cuoTAuaTa:

Na uTTopoUV va €cnynoouV TIC TTIPOBAEWYEIC TOUG OTO XPNOTN
(explainability).

Na eival dikala Kal va hnv €Xouv TTPOKATAAAWEIG (fairness).

Na eival eUpwoTa (robust) oe aAAAYEC OTNV KATAVOUN TwV OEQOUEVWV
OTA OTTOIA EKTTAIOEUTNKAV.

Artificial Intelligence Act amé Tnv EupwTtraikr) Evwon — PuBuioTiko MNAaiolo



Euxapiotw!
KaAn ouvexeia

cleobar@hua.gr




