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NPA=H/APAZH/EPTO: HORIZON 2020

EPrO: « Seamless and safe human - centred robotic applications for novel collaborative workplaces -

SHERLOCK »
KQAIKO3 EPTOY(DK/MIS): 80569

MNPOZKAHZH EKAHAQZHZ ENAIAOEPONTOZ MNA YNOBOAH NPOTAZEQN MPOZ 2YNAWH 5 2YMBAZEQN

MIZOQ2ZHZ EPTOY IAIQTIKOY AIKAIOY

O E181k6g Aoyaploopog Kovbuliwv Epeuvag tou Navemotnuiov Matpwv (e’ €€n¢ kaAoUPEvVOG, yla TIG
OVAyYKEeC TNG mopolong pockAnonc, AvaBétouoa Apx) Aappdvovtog urtoPy:

1.

g

tov N.4310/2014 «®EK 258/A/08.12.2014) «Epeuva, Texvoloyikry Avamtuén kot Kawvotopio Kot
AaAAeg Sratagelg» Omwce tpomomolOnKe Kal LoXUEeL

tov N. 4386/2016 (DEK 83/A/ 11.05.2016) «PuBuioslg yla tnv £peuva Kot GAAEG SLATAEELC», OTIWG
LoyVeL

tov N. 4314/2014 (DEK 265/A/23.12.2014) «A) MNa tn Stoxeiplon, tov £Aeyxo kal tnv edoapuoyn
QVATTUELOKWY TIAPEUPACEWY ylo TNV Tpoypappatikn neplodo 2014-2020, B) Evowpdtwon tng
06énylag 2012/17 tou Eupwnaikol KowvoBouliou kat tou fupBoudiou tng 13n¢ louviou 2012 (EE
L156/16.06.2012) oto eAAnVIKO Sikalo, tporornoinon tou v. 3419/2005 (A 297) kat AAAeC Slatdtelgy,
OTWG LoYUEL, Kal Biwg to dapbpo 30 autou

10 apb. 64 tou N. 4485/2017 (DEK 114/ A/04.08.2017) «Opydvwon Kat Aeltoupyia TG avwtatng
ekmaideuong, pubuioeLg yla tnv €peuva Kal AAAEC SLaTAEELG»

TG Slatdgelg tou aphb. 4 ap.1 tng NY2 33/2006 nepi AvaotoArg Aloplopwy oto Anuooto Topéa
tov «08nyd Xpnuatodotnong kat Alaxeiptong Epeuvag» tng Avabétouvooc Apxng

KoL oUpdwva pe anodacn tg ap. 735/19-11-2020 Juvedpiaong tng Emtpornc Epsuvwy tou Mavemniotnpiou
Matpwv, eykpivel th dnpooisuon mpdokAnong ekénAwong evéiadEépoviog GUGIKWV TPOCWTIWY yLd T
ocuvayn [5] cupBdceswv picBwong £€pyou oto mAaiclo uhomoinong Tou £pyou pe titho «Seamless and safe
human - centred robotic applications for novel collaborative workplaces - SHERLOCK», mou xpnpoatodoteitat
arnd tnv Eupwnaikn Emtponr oto mhaiolo tng dpdong «HORIZON 2020», pe Emotnuovikd YrevBuvo tov
Ou. KaBnynt Tewpywo Xpuoololpn Ttou TuAuotog MnxoavoAdywv & Asgp/ywv Mnxavikwv, Tou
Maverotnuiov MNatpwv.
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ZYNONTIKH NEPIFTPA®H EPFOY

Human robot collaboration (HRC) has evolved to address the need for flexible production, presenting
however drawbacks such as: Inability to cover all applications, Low performance/quality of collaboration and
Complexity.

SHERLOCK aims to introduce the latest safe robotic technologies in production environments, enhancing
them with smart mechatronics and Al based cognition, creating efficient HRC stations that are designed to
be safe and guarantee the acceptance/wellbeing of operators. SHERLOCK’s objectives are driven by
production requirements involving:

1. Soft Robotics Collaborative Production Station: Starting from a human safety basis:

- AURA a high payload collaborative manipulator

- Smart exoskeletons with adjustable operation

- Safe mobile dual arm manipulators

2. Human - centred interaction, collaboration and awareness by developing

- Interfaces inspiring trust/familiarity, allowing seamless HR interaction

- Methods for assessing user impact of HRC systems

- Design principles/standards to maintain operator psychological safety/wellbeing in HRC

- Production setups for people with special restrictions exploiting the robot’s cognition

3. Al enabled cognition for autonomous HRC applications: enabling robots to understand their environment,
reason over it and adapt by:

-Multi-level perception for process and environment assessment

- Safe workspace monitoring systems

- Autonomous planning and coordination of human robot tasks

- Interactive learning, adapting to operator and simplifying teaching of new tasks

4. Modules for design and certification of Safe HRC applications:

- Automated Risk Assessment tools within design/simulation packages

- VR/AR tools for validating collaborative operations - reducing certification time

- Software tools for Formal on-line safety assessment

- AR/VR training methods specialized for HRC

SHERLOCK will demonstrate its result in 4 sectors: elevators, industrial modules, aeronautics structures and
machine tools production.

ANAAYTIKH NEPIFPA®H YNMO ANAGEZH EPTOY/OEZH (Avtikeipusvo Avadsong Ue ava@opa o€ napabdotea,
Xpovikn Awdpketa, Auot8n, NMpooodvra, Kpitnpia A§tloAdynong)

Avtikeiuevo avabsong:

WP2 SHERLOCK - Soft robotics collaborative - Production Station

T2.5 Enhancement modules installation and integration

WP3 Human centred interaction & awareness

T3.1 Physical human robot collaboration and interaction modules

T3.2 Indirect interaction and human coordinated production using AR and smart devices
T3.3 Robot to human communication for active awareness

WP4 Artificial Intelligence enabled HRC

T4.2 Workspace monitoring using distributed sensor networks

T4.3 Shopfloor digital representation and dynamic status update

T4.4 Real time action and task planning for HR reconfigurable operations

T4.5 Autonomous learning strategies for robot behaviour adjustment to human needs
WP5 Design for Safe HRC and Certification

T5.1 Software modules for Automated Risk Assessment in the design stage

T5.4 AR/VR enabled, on the job training for HRC

WP6 Pilot case execution and demonstration
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T6.1 Testbeds design and adaptation

T6.2 Elevators cabin assembly using collaborative manipulators

T6.3 Exoskeleton assisted machine building

T6.4 Reconfigurable industrial collaborative modules assembly

T6.5 Comanipulation of large parts by a dual-arm mobile manipulator
T6.6 Quantification and comparative analysis

WP7 Exploitation, Dissemination and Standardization

T7.2 Dissemination activities: Roadmap and implementation

T7.3 Exploitation activities: Roadmap, implementation and IPR management
WP8 Project Management

T8.1 Project’s internal web portal

T8.2 Financial and administrative management

T8.3 Monitoring, control & quality management

TO omoio avalUetal ota KATwOL mapadotéa:

D2.2 SHERLOCK soft robotics collaborative production station — Initial version

D2.3 SHERLOCK soft robotics collaborative production station — Final version

D3.1 Human Robot Interaction modules — First prototype

D3.2 Indirect human robot interaction and awareness

D3.5 Human Robot Interaction modules — Final prototype

D3.6 Indirect human robot interaction and awareness — Final prototype

D4.2 Workspace monitoring and digital twin — First prototype

D4.3 SHERLOCK Online task planning module — First Prototype

D4.4 Autonomous learning and programming methods — First Prototype

D4.6 Workspace monitoring and digital twin — Final prototype

D4.7 SHERLOCK Online task planning module — Final Prototype

D4.8 Autonomous learning and programming methods — Final Prototype

D5.1 Automated Risk Assessment module for design of HRC - Initial version

D5.4 Automated Risk Assessment module for design of HRC - Final version

D5.7 SHERLOCK tools for AR/VR enabled operator training

D6.1 SHERLOCK pilot case testbeds design and adaptation

D6.2 OTIS — Elevators Assembly pre-pilot demonstrator setup and prototypes integration
D6.3 VDLIM — Industrial Modules pre-pilot demonstrator setup and prototypes integration
D6.4 FIDIA — Machine Tools pre-pilot demonstrator setup and prototypes integration
D6.5 SOFITEC - Aeronautics Structures Production pre-pilot demonstrator setup and prototypes integration
D6.6 OTIS — Elevators Assembly final demonstrator execution

D6.7 VDLIM — Industrial Modules final demonstrator execution

D6.8 FIDIA — Machine Tools final demonstrator execution

D6.9 SOFITEC - Aeronautics Structures Production final demonstrator execution:

D6.10 SHERLOCK demonstrators performance and human impact assessment

D7.2 Dissemination and Exploitation plan- first version

D7.3 Dissemination and Exploitation plan - second version

D7.4 Dissemination and Exploitation plan - third version

D7.5 Dissemination and Exploitation plan - final version

D8.1 SHERLOCK internal web portal for partners interaction

Aldpkela avaBeonc: 1 pAvag, ue Suvatotnta avaveéwong?!
EmBupuntog xpovocg évapéng ektédeong £pyou: AekEpuPBplog 2020

1 01 oupBdoelg Svvavtal va avavewBolv f va mapatadolv Xwplc MepLoplopnd MeTd and anddacn tng Emtpomnrc Epsuvwy tou
MNavemotnuiov Natpwv Kat ehpOCOV UTIAPXEL N ATALTOUEVN TILOTWON 0TO £py0, XWPIC Tn Slevépyela véag NMpdakAnong, HEXPL TV
nuepounvia Anéng tou £pyou Kat TUXOV mapdtacng oUTiG.
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H amolnuiwon Ba yivetal cuudwva a) pe tnv avBpwnonpoonddela mou Ba kataypadetal o pnviaia faon
EVTOC TNG SLApKelag TG ev Aoyw avabeong Kal B) pe to opllOUeva OTIC AVWTEPW OLOTALELS, KOTOTILV
TLOTOMOoLNCNG auTwY amo tov Emotnuovikd YrneuBbuvo tou €pyou Kal TNV appodla Emitpomr) 0mou auth
nipoBAEnetal Baoel Twv £10KOTEPpWY Slatatewv Slaxeiplonc.

Mpotdoelg untofaAlovral anod unoPndioug ol omoiol eivat EAANVEG TOALTEG 1} TTOALTEG TWV KPATWV-UEAWY
™¢ Evpwnaikig Evwong i umtikooL Tpitwv Xwpwv epOcoV elval HOVIHOL KATOLKOL TNG XWPAG Kal yvwpllouv
™V eAANVIKA YAWooa Kal TTANPoUV T KAtwOL mpolnobéoelg:

OEZH 1: Euneipol Epeuvntég
Mpooovta?:

Mtuyio MoAutexvikng ZxoAng AEl tng nuedarmng r LooTipo ¢ aAlodarmnng

MeTtantuxlako SIMAWMO O€ OVTLIKEIEVO CXETIKO IE TO UTO avaBean £pyo

I'vwon AyyAlkng yAwooag

Eumelpia e CUMHETOXN O€ EPELVNTIKA €pya cuvadr Kal OXETIKA e TO UTO avdbeaon £pyo
Emiotnuovikég SnUooleloelg

vk wn e

BaBuoAoyia Kputnpiwv

A/A Kputiplo Inpavtikotnta Kputnpiou BaOuoAoynon
(oe aplopo
popiwv)
1 Mtuxlo MoOAUTEXVLIKNG N KN MARPWaon Tou Kpltnpiou 1 ON/OFF
2xoANg AEl tng nuedamng n | KabLotd TNV MPOTAcH AMOPPLUTTEQ
LOOTIHO TNC aAloSamng ON/OFF
2 Metamntuxlako Simiwpa 10
OE QVTIKEUEVO OXETLKO UE
TO UTO avaBeon €pyo
3 M'vwon ayyAlkng yAwooag KaAn M'vwon: 6 10 max

2 Nna ToUuG evlladepopévoug, Twy omoiwv ol tithol ormoudwv tpLtoBaduiag ekmaideuong (MPOTMTUXLOKWY KAl UETOTTTUXLOKWY)
QTTOTEAOUV QTIOLTOUEVO 1| CUVEKTLUWUEVO TUTILKO TIPOOOV Kol £xouv xopnynBel amod dpupata Tou e€wTePLKOU, AUTOL TIPEMEL VoL
cuvodevovtal and TLOTOMOLNTLKA avayvwplong tou AOATATM. E€atpolvtal armod TNV UToXPEWGCH TIPOCKOMLONG TIPAENG avayvVwWELoNG
ylaL TNV LooTLULa Ko TV avTloTtolxia tou tithou, 6cot urtodridlol utoBAaAAouv amodACELG AVOYVWPLONG EMAYYEALOTIKWY TIPOCOVIWV
1 EMAYYEAMATIKAG LooSuvapiog TITAWY TUTILKAG avwTatng ekmaideuang oL omoieg xopnynonkav amno: i) to ZupBoUALo AvayvwpLong
EnayyeApatikwy Npocoviwv (2.A.E.M.) tou dpBpou 55 tou 1.6. 38/2010 K Mpocappoyn tg eAAnViIKNG vopoBeaiag otnv Odnyia
2005/36/EK tou Eupwmaikol KowoPouliou kat tou TupBouliou tng 7n¢ ZemtepPBpiov 2005, GXETIKA UE TNV OVOYVWPLON TWV
EMOYYEALATIKWY TIPOOOVTWY >> OMWE TPOTOmoLROnke kal LoxVel A ii) to ZuppolAlo Avayvwplong EmayyeApatikwv MNpocoviwv
(2.A.E.M.) Tou &pBpou 55 tou m.6. 38/2010 yLa TNV avayvwpLon Tng EMOYYEAUATIKAG LooSuvapiog, BAceL tng map. 2, Tou ap. 1 tou
1.8. 38/2010, émwg LoxVeL kaBe popd A iii) To ZupBouAlo Avayvwplong Emayyehpatikig lootiiag Tithwv TprtoBaduiag Eknaidsuong
(2.A.E.LT.T.E.) Tou apBpou 10 tou m.8. 165/2000 «Mpocappoyr tTng EAANVikAC NopoBeaoiag pe éva yeviko ocUoTNIA OVOyVWPLoNG TWV
SUMAWNATWY TpLtoBaduLag ekmaideucng mou MLOTOMOLOUV EMAYYEAUATIKA eKMaideucn eEAAXLOTNG SLAPKELOC TPLWV ETWVY, CUUPWVAL
pe TNV 0dnyia 89/48/EOK tou ZupBouliou twv Eupwrnaikwy KowotAtwy» r iv) To ZupBouAlo EmayyeAlpatikig Avayvwpiong TitAwv
Exnaibevong kat Katdptong (2.E.A.T.E.K.) tou apBpou 14 tou m.8. 231/1998 « AelteEPO YeVIKO GUOTNHA QVOYVWPELONG TNG
EMOYYEAUATIKAG eKMaiSevong, To omolo cupmAnpwveL tnv odnyia 89/48/EOK, cuudwva pe T odnyieg 92/51/EOK tou Zuppouiiou
twv Eupwraikwv KowotAtwy, 94/38/EK kat 95/43/EK tng Emutponng twv Eupwnaikwyv KowotAtwv» V) KATtoxol SUtAwpATwy,
TILOTOTOLNTIKWY Kot GAAWV TITAWV Ttou €xouv amoktnBel og xwpeg HéAN tng Eupwmnaikng Evwong, oToug omoiouc €xeL xopnynOsl,
BAoeL TOU CUOCTAKATOG AUTOMATNG AvAyVWELoNG SUTAWUATWY, ASEL0L AOKNONG EMAYYEALOTOG atd TLG KOTA TIEPLUTTWON APUOSLEG
€0VIKEG apXEC, oUudwWVA pE Ta TtpoedpLka Statdyuata 40/1986 (A'14), 84/1986 (A'31), 97/1986 (A'35), 98/1986 (A’ 35), 53/2004
(A'43), 40/2006 (A'43) kot TV utoupyLkn anodaon A4/5226/1987 (B'613).
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MoAU KaAn N'vwon: 8
Aplotn N'vwon: 10

4 Eumelpia pe cuppetoyn os | 0,5 poplo/piva 30 max
EPEUVNTIKA £PYA OXETIKA
KoL cuvodr| LE TO UTIO
avaBeon €pyo

5 ETLoTNHOVLIKEG 0,5 puéplo/dnuoaisuon 20 max
dnuootevoelg
6 Juvévteuén Eddoov kplBei avaykaia Ba 30 max
alohoynBouv:

0)oL OPYOAVWTLKEG LKOVOTNTEG,
ETILKOLVWVLOKEG LKAVOTNTEG

B) To mvel A CUVEPYACLUOTNTAG,
euBukploiag, autevépyelag
2YNOAO 100 max

OEZH 2-3: Epsuvntég
Mpooovta’:

Mtuyio ME MoAutexvikng 2xoAng AEl tTng nuedamng f .ooTyog ¢ aAlodarmnng
MeTtantuxtako SIMAWNO O€ OVTLIKEIEVO OXETIKO E TO UTO avaBean €pyo
I'vwon AyyAlkng yAwooag

Epmelpia e CUMETOXT O€ EPELVNTIKA EpyaL

EMLotnpovikeG SnUOOoLEVOELG

vk wn e

BaBuoAoyia Kputnpiwv

A/A | Kpuiplo Inpavtikotnta Kputnpiou BaBuoAoynon
(oe  apOpo
Hopiwv)

3 Nna ToUuG evlladepopévoug, Twy omoiwv ol tithol ormoudwv tpLtoBaduiag ekmaideuong (MPOTMTUXLOKWY KAl UETOTTTUXLOKWY)
QTTOTEAOUV QTIOLTOUEVO 1| CUVEKTLUWUEVO TUTILKO TIPOOOV Kol £xouv xopnynBel amod Spupata tou e€wTtepLkoy, aUTOL TIPEMEL Va
cuvodevovtal and TLOTOMOLNTLKA avayvwpLlong tou AOATATM. E€atpolvtal armd TNV UToXPEWGC TIPOCKOMLONG TIPAENG avayvVwWELeNG
ylaL TNV LooTLULa Kol TV avTloTtolxia tou tithou, 6cot urtodrdlol utoBAAAOUV ATTODATELG AVOYVWPELONG EMAYYEALOTIKWY TIPOCOVIWV
1 EMAYYEAMATIKAG LooSuvapiog TITAWVY TUTILKAG avwTatng ekmaideuang oL omoieg xopnynonkav amno: i) to ZupBoUALo0 AvayvwpLong
EnayyeApatikwy Npocoviwv (2.A.E.M.) tou dpBpou 55 tou 1.6. 38/2010 K Mpocappoyn tg eAAnViIKNG vopoBeaiag otnv Odnyia
2005/36/EK tou Eupwmaikol KowoPouliou kat tou TupBouliou tng 7n¢ ZemtepPBpiov 2005, GXETIKA UE TNV OVOYVWPLON TWV
EMOYYEALATIKWY TIPOOOVTWY >> OMWE TPOTMOmoLROnke katl LoxUel A ii) to ZuppolAlo Avayvwplong EmayyeApatikwv MNpocoviwv
(2.A.E.M.) Tou &pBpou 55 tou 1.6. 38/2010 yLa TNV avayvwpLon Tng EMaYYEAUATIKAG LooSuvapiog, BAceL tng map. 2, Tou ap. 1 tou
1.8. 38/2010, 61w LoxVeL kaBe popd A iii) To ZupBouAlo Avayvwplong Emayyehpatikig lootiiag Tithwv TprtoBadutag Eknaidsuong
(2.A.E.LT.T.E.) Tou apBpou 10 tou 1.8. 165/2000 «Mpocappoyr tTng EAANVikAC NopoBeaoiag pe éva yeviko ocUOTNA OVOyVWPLONG TWV
SUMAWpATWY TpLtoBaduLag ekmaideuong mou MLOTOMOLOUV EMAYYEAUATIKA eKMaideuan eEAAXLOTNG SLAPKELOC TPLWV ETWVY, oUUPWVA
pe TNV odnyia 89/48/EOK tou ZupBouliou Twv Eupwmnaikwy KowotAtwy» r iv) to ZupBolAto EmayyeApatikig Avayvwpiong TitAwv
Exmaibevong kat Katdptong (2.E.A.T.E.K.) Tou apBpou 14 tou m.8. 231/1998 « AelteEPO YeVIKO GUOTNHA QVOYVWPELONG TNG
EMOYYEAUATIKAG eKTAiSeLONC, TO OMolo GUUTANPWVEL TV 0dnyia 89/48/EOK, cuudwva pe Tic odnyieg 92/51/EOK tou Zuppouliiou
twv Eupwrnaikwv KowotAtwy, 94/38/EK kat 95/43/EK tng Emtponng twv Eupwmnaikwyv Kowothtwv» V) KAtoxol SUTAwATwy,
TIOTOTOLNTIKWY Kot GAAWV TITAWV Ttou €xouv amoktnBel og xwpeg HéAN tng Eupwmaikng Evwong, oToug omoioug €xeL xopnynoel,
BAogL TOU CUCTAKATOG AUTOMATNG avayvwELoNG SUTAWUATWY, ASEL0L AOKNONG EMAYYEALOTOG ot TLG KOTA TIEPUTTWON APUOSLES
€OVIKEG apXEC, oUdwWVa UE Ta Ttpoedpika Statdypata 40/1986 (A'14), 84/1986 (A'31), 97/1986 (A'35), 98/1986 (A" 35), 53/2004
(A'43), 40/2006 (A'43) kot TNV utoupyLkn anodaon A4/5226/1987 (B'613).
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1 Mtuyio ME MoAUTEXVLKAG n un mMARpwaon Tou Kpttnpiouv 1
IxoAnc AEl tng nuedamngn | Kablotd tnv mPoTacH AmopPUTTEN
LOOTLHOG TNG OAAOSATING ON/OFF
2 Metamtuylako Simiwua o 10
QVTIKELLEVO OXETLKO LIE TO
UTO avabeon £pyo
3 M'vwon ayyAlkng yAwooag KaAn M'vwon: 6 10 max
MoAu KaAn N'vwon: 8
Aplotn N'vwon: 10
4 Eumelpia pe cuppetoxn oe | H pn mAnpwon tou kpttnpiou 4 30 max
E£PEUVNTIKA £pya KaBLoTA TNV MPOTACH ATOPPLUTTEN
ON/OFF
0,5 poplo/pRva
5 ETLOTNUOVLIKEG 0,5 poplo/énuoocisuon 20 max
ONUOCLEVOELG
6 Juvévteuén Epocov  kplBel avaykaia Ba | 30 max
aéloloynBouv:
0)oL OPYOVWTLKEG LKAVOTNTEG,
ETILKOLVWVLOKEG LKAVOTNTEG
B) To mvelpa cUVEPYAOLUOTNTAG,
euBukploiag, autevépyelag
2YNOAO 100 max

OEZH 4-5: Texvikol
Mpooovta’:

4 N touc evBiladepopévouc, Twv onolwv oL TiThol orouSwY TPLTOPABLAC EKMASEVONC (FPOTTTUXLAKWY KAl UETOTTTUXLOKWY)
QTTOTEAOUV QTIOLTOUEVO 1| CUVEKTLUWUEVO TUTILKO TIPOOOV Kol £xouv xopnynBel amod Spupata tou e€wTtepLkoy, aUTOL TIPEMEL Va
cuvodelovtal and TLOTOMOLNTIKA avayvwpLlong tou AOATATM. E€atpolvtal armod TNV UToXPEWGCH TIPOCKOMLONG TIPAENG avayVWELeNG
ylaL TV LooTLUia Ko TV avTiloTtolxia tou tithou, 6cot urtodrdlot utoBAAAouV aodACELG AVOYVWPELONG EMAYYEALOTIKWY TIPOCOVIWV
1 EMAYYEAMATIKAG LooSuvapiog TITAWY TUTILKAG avwTatng ekmaideuang oL omoieg xopnyndnkav amno: i) to ZupBoUALo AvayvwpLong
EnayyeApatikwy Npocoviwv (2.A.E.M.) tou dpBpou 55 tou 1.6. 38/2010 K Mpocappoyn tg eAAnViIKNG vopoBeaiag otnv Odnyia
2005/36/EK tou Eupwmaikol KowoPouliou kat tou upBouliou tng 7n¢ ZemtepPBpiouv 2005, OXETIKA UE TV QVOYVWPLON TWV
EMOYYEALATIKWY TIPOOOVTWY >> OMWE TPOTOToLROnke Katl LoxUel A ii) to ZuppolAlo Avayvwplong EmayyeApatikwv MNpocoviwy
(2.A.E.M.) Tou &pBpou 55 tou 1.6. 38/2010 yLa TV avayvwpLon th EMAYYEAUATIKAG LooSuvapiog, BAceL tng map. 2, Tou ap. 1 tou
1.6. 38/2010, 61w LoxVeL kABe popd A iii) To ZupBoUAlo Avayvwplong EmayyeApatikig lootiiag Tithwv TprtoBadutag Eknaidsuong
(2.A.E.LT.T.E.) Tou apBpou 10 tou 1.8. 165/2000 «Mpocappoyn tTng EAANVIKAC NopoBeaoiag pe éva yeviko ocUOTNA OVOyVWPLoNG TWY
SUMAWNATWY TpLtoBaduLag ekmaideucng mou MLOTOMOLOUV EMAYYEAUATIKA eKMaideuan eEAAXLOTNG SLAPKELOC TPLWV ETWY, CUUPWVAL
pe tnv odnyia 89/48/EOK tou ZupBouliou Twv Eupwmnaikwy KowotAtwy» r iv) to ZupBolAto Emayyedpatikig Avayvwpiong TitAwv
Exmaibevong kat Katdptiong (2.E.A.T.E.K.) tou apBpou 14 tou m.8. 231/1998 « AelteEPO YeVIKO GUOTNHA QVOYVWPELONG TNG
EMOYYEAUATIKNG eKMAiSevonc, To omolo GUUTANPWVEL TNV 0dnyia 89/48/EOK, cuudwva pe Tig odnyieg 92/51/EOK tou Zuppouliiou
twv Eupwraikwv KowotAtwy, 94/38/EK kat 95/43/EK tng Emutponng twv Eupwnaikwyv KowotAtwv» V) KATtoxol SUTAwHATwY,
TUOTOTMOLNTIKWY Kot GAAWV TITAWV Ttou €xouv amoktnBel og xwpeg HéAN Tng Eupwmaikng Evwong, oToug omoioug €xeL xopnynOsel,
BAoEL TOU CUOTAKATOG AUTOMATNG AvAyvVWELoNG SUTAWUATWY, ASEL0L AOKNONG EMAYYEALOTOG ot TLG KOTA TIEPUTTWON APUOSLEG
€0VIKEG apXEC, oUdwVA UE Ta Ttpoedpika Statdypata 40/1986 (A'14), 84/1986 (A'31), 97/1986 (A’'35), 98/1986 (A’ 35), 53/2004
(A'43), 40/2006 (A'43) kot TNV untoupytkn anodoaon A4/5226/1987 (B 613).
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1. AmoAutnplo¢ titAog Aukeiou 1 AAAOC LOOTLUOC TITAOG OXOALKNG HOVASAC TNG NUESATNG N TNG

oAAodarmng
2. Tvwon AyyAlkng yAwaooag

w

4. MoAu kaAn yvwon C++ & Matlab

BaBuoAoyia Kputnpiwv

AAA: W71Z469B70-248

Eumelpla e CUMETO)XN O€ EPEVVNTIKA €pYa ouVADN) KAL OXETLKA LLE TO UTIO avAabeaon £pyo

A/A Kputiplo Znpavtikotnta Kputnpiou BaOuoAoynon
(og aplOuo popiwv)
1 AmoAuTtnplog TithAo¢ | N un MARpwon tou Kpttnpiou 1 20 max
Aukelou 1 GANOG LOOTLUOG | KABLOTA TNV TPOTAOH AMOPPUTTEN
tithog oxoAwkn¢ povadag | ON/OFF
™G nuedamng f  tng
aAodamng
BaBuog amoAutnpiov *1 podplo
2 M'vwon ayyAkng yhAwooag | KaAn MNvwon: 6 10 max
MoAU KaAn MNvwon: 8
Aplotn N'vwon: 10
3 Eunelpla pe ouppetoyxn H pn mAnpwaon tou kpitnpiou 3 30 max
O€ EPEUVNTIKA £pyal KOOLOTA TNV MPOTACH ATMOPPUTTEN
ouvadr Kal OXETKA JE ON/OFF
To UTO avaBeon €pyo
0,5 puoéplo/unva
4 MoAU kaAn yvwon C++ & 10
Matlab
5 Juvévteuén Eddoov kpBel avaykaia Ba | 30 max
alohoynBouv:
0)OL OPYOVWTLKEC LKOVOTNTEC,
ETUKOLVWVLAKES LKAVOTNTEG
B) To mvelpa cuvepyaoLUOTNTAG,
guBukplolag, autevépyelag
2YNOAO 100 max

To €pyo Ba uAomolnBel otig eykaTaoTAceLlg Tou Epyaotnpiov Zuotnuatwy Mapaywyng Kot AUTOUATIOMOU,
Tou Tunuatog Mnyavoldywv kal Agpovaurnywv Mnxavikwy, Tou Maveniotnuiov Noatpwv.

OL evlladepopevol, mapakaAouvtal va UTOBAAOUV NAEKTPOVIKA TIC TIPOTACEL TOUC LE TA omapaitnta
oamodeIkTika £yypada oto Eviaio YUotnua YroBoAng Altioswy — MNpotdocewv tng Emttponng Epguvwyv tou
Maverotnuiov Matpwv Kol CUYKEKPLUEVA otov oUvSeopo http://uproskliseis.upatras.gr/ , péxpt tnv
11/12/2020 (kat’ ehdxiotov 15 nUéPEC amod TtV EMOUEVN TNG AVAPTNONG).

Anapaitnta anodelktikd Eyypada mou Ba cuvodelouy TNV MPOtTaon:

AwoBBaotiko Npotaong

AvaAuTiko BloypadLkod onueiwpo

TitAoL omoubwv

BeBalwoelg yla tnv anodelén eumnelplog

YneuBuvn AnAwon oXeTIKA e ThV mapaypado 16 Twv Aoutwyv Opwv tTng mapouaong

ok wNE
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H emidoyn tng mpdtacng Oa yivel Uotepa amd ekTinon Twv mpoodvtwy. O dikatouxog popcag dlatnpel To
Skailwpa va kaAéoel Toug utoPndioug  6ooug EKpLve KATAAANAOUC € GUVEVTEUED.

Mo mAnpodopieg, mapakaAeiobe va emikowwveite pe tov Emiotnuoviko YnevBuvo Opodtiwo Kabnynth k.
rewpylo Xpuoololpn, Epyaotrplo uotnudtwy Moapaywyng kot Autopatiopol / Auvautkng Mnxoavwy, tou
TuRuatog MnxavoAoywv kat Aspovaumnywv Mnxavikwy, Tou Mavemotnuiov Matpwyv, tThAédwvo 2610-
910160, e-mail: xrisol@Ims.mech.upatras.gr.

AZIOAOIHZH TQN MPOTAZEQN — AOINOI OPOI

1.

10.

11.

ATO TIC TPOTACELC TTOU UTtOBAAAOVTOL EUPOOecpa KAl TIAPASEKTA KATA T OVWTEPW, ETIAEYETOL
ekelvn Tou Kpivetal o KatdAAnAn pe Baon Tig mpoUmoBEoelg/kpLTripLa TNS mopoUoaC POKAPUENG
Kol ouvamrtetal cUpPacn piocBwong £pyou pe tov emhexBévra. EumpdBOeopeg Bswpolivtal ot
npotdaocelg mou Ba €xouv umoPAnBeil otov olUvdeopo http://uproskliseis.upatras.gr/ puéxpt tnv
Tapamavw opLlOpeVn NUEPOUNVia.

OuunoPndotnteg kabe B€ong aflodoyouvtal amno Enttponn AfloAdynaong, n onola amoteAeital ano
3 TAKTIKA KAl 3 OVATIANPWHOTLKA LEAN TIPOEPXOLEVA QIO TO TIPOCWITLKO TOU Maverniotnuiov Natpwv.
To £€va TOKTIKO HEANOG €ilval UTOXPEWTIKA o Emiotnpovikog YmeuBuvog tou Epyou. H Emttponn
opiletal pe Anodaon tng Emttponng Epeuvwy tou Navenotnuiou Matpwv. H Emttponr) mapapével
6la ka®’ 6An tn didpkela kaBe €pyou. Emi mowvn anoppidhews Tng mpotaong, Sev emITpENETAL TA
MEAN tng Erutpomng AloAdynong va €Xouv OXECELS OUYYEVELDG €wg Yy PBabuol &€ ailpatog 1
ayxlotelag pe omolovénmote umodndlo. H ewonynon tng Emtpomnnic npowbeital otnv Emwtpon)
Epeuvwv Mavemniotnuiou Matpwv.

H emloyn tng mpotacng MPAyHOTONOLE(TaL UoTEPA OO EKTIUNGCN TWV MPOCOVIWY HE TN ouvtaln
TPAKTLKOU afloAdynong amo tnv apuodila Entpornr).

H Emutponr Satnpel to Sikalwpa vo KOAECEL 08 OUVEVTEUEN N Kal yparmtr dokilaoia 6ooug
unoynodioug dev amokAeiovral pe Baon tov Nivaka BabBuoloylag Kpitnpiwv.

Avtikatdotacn tng mpotacng N Sopbwon autng N ocupmAfpwon Tuxov eMelPewv Twv
OTMALTOUUEVWY SIKOLOAOYNTIKWY ETLTPEMETAL HOVO HEXPL TN AREN Tng poBeopiag uToBOANC Twv
TIPOTACEWV.

Ermonuaivetal ot n Siadwkaocia mpookAnong umoBoAng mpotdoswv yla clvayn ocupBacng
uioBwong £pyou bev eival Stadikacio Slaywviopol, evw n Tuxov emloyn urodndiou €xetl to
xopaktipa amnodoxng mpotacnc kal Oxt «mpoéoAndne». H Swadwkaocia tng mpookAnong Oa
oAokAnpwOel pe olvtaén mivaka katataéng, evw oool emideyouv Ba eldomotnBolv kat’ biav.

H umnoBAnBeica mpotaon n omoia Sev mMAnpol Ta amaltoVpeva mPoodvta TG MPOoKAnong ¢
BaBuoloyeital kol amopplnretal.

Mpooovta mou avadépovtal eite otnv mpotaon, eite oto Bloypadikd onueiwpa, oAAd Sev
TEKUNPLWVOVTAL LE TNV UTIOBOAN TwV avtlotoixwyv Stkatoloyntikwy, 6 Ba AndBouv ur’ oYy kal e
Ba poplodotnBouv yila tnv TeAkn Katataén twv urtoPndiwv.

To amotéAeopa tng emiloyng Ba avaptnBel otov tototomo «AIAYTEIA» Kol OoTOV LOTOTOTO TNC
AvaBétouoac Apxng.

Evotaoelg emi tng BabBuoldynong Twy kpLtnpiwv pmopouv va uttofAnBouv otnv AvaBétouoa Apxn
O€ QUMOKAELOTIKN TpoBeopia MEVTe (5) EpyAcIUWY NUEPWVY TG TNV EMOWMEVN TNG NUEPACS AVAPTNONG
TWV anoteAeopatwy afloAdynong otnv LotooeAida tng Avabétouoag ApxNnG.

OuunoPndlot €xouv Sikaiwpa mPOcBacng eVIOS TPLWV (3) EPYACLUWY NUEPWV OTTO TNV EMOUEVN TNG
NUEPAG aAVAPTNONG TWV QAMOTEAEOMATWY aELOAOYNONG, KOATOTLV ypamtng aitnong mpog tnv
AvaBétouoa Apxr, 0TOUG ATOULKOUG GaKEAOUG KAl oTa aTtoplkd GUAAa afloAdynong/Babuoloynong
TWwV utoAoinwv unoPndiwv und tov 6po THPNoNG Twv npoPAemopevwy oto N.2472/97, ap. 582 €',
ocUpdwva e ta el6koTEpa Stahappavopeva otig ap. 17/02, 56/03 kat 40/05 anoddoelg tng Apxng
Mpootaciog Asdopévwy Mpoowritkol XapoKTApo Kal oto umno otolxeio [/EZ/4163-1/06.07.2012
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12.

13.

14.

15.

16.

17.

18.

AAA: W71Z469B70-248

€yypado TNC, NTOL, OTOV CUVIPEXEL OTO TIPOOWIO TOUG EVVOUO CUUPEPOV TNC UTEPACTILONG TWV
SLKOULWHUATWY TOUG EVWTTLOV TWV apUOSLWV Slkaotnpilwv.

KaB’ 6An tn SLdpKela EKTEAEONC TOU QVTIKELUEVOU TG cUUPBaonG LioBwong £€pyou Kol KOTA TOUG
0pou¢ NG oUpPBacng, Hmopel va TpayuotonolnBel HOVOUEPNG QVIIKATAOTOON TOU/TWwv
enleyévrog/wv pe dAAov/oug untoridlo/oug oto mAaiolo tng mapouoag MPOokANong ekdAAwaong
evOLaPEPOVTOC KaL CUUPWVA [E TOV TIVOKA KATATOENG.

H AvaBétouoca Apxn Sev avohappavel kapio déopeuon mpog ocvvayn tng ocUpPacng, KaboTL
enaodletal otnv anoAutn SLaKPLTLKN TNG EUXEPELX N ouvadn f Un cUUBACEWC, KABWG Kot 0 aplBpog
QUTWYV, OVAAOYQ JLE TLG AVAYKEG TOU £PYOU, QTMOKAELOEVNC EK TWV TIPOTEPWVY OLACSNTIOTE AELWOEWS
Twv untoPndiwv yla onotodnmote Adyo Kot oLtia.

H avdBeon tou avtikelpévou tng olpBacng picBwong épyou mpaypotonoleital cuudwva Pe Ta
npoBAenopeva otov 08nyo edappoyng tou Epyou kabBwg kat tov «08nyd Xpnuatodotnong Kot
Awaxeiplong Epeuvag» tng Avabétouoag Apxng.

O uvroPndLog enti mowvr amapadéktou SNAWVEL OTNV TPOTACH — ALTNGCT) TOU OTL AIOSEXETAL TTIANPWG
TO TEPLEXOUEVO TNG TPOokAnong, dnAadn Toug Opoug Kal TIC MPOUTOBECEL CUUMETOXNG OTN
Sladikaoia emAoyng Kol KOTAPTLONG TNG OXETLKNAC cUPBAOoNG KAl OTL tapatteital ano kabe Sikalwpa
anolnUiwong Tou yla tuxdv amodacn tng Avabétouoag Apxnc, mou adopd otnv avaBoAn r otn
gataiwon g mpookAnaong n otn pn cuvadn g cuppaonc.

O unondlol Ba mpémel va yvwpillouv Kal va amodéxovrol eyypddwg He UTOPOAN OXETIKAG
uTteLBUVNG dNAwong, OtL pe TNV umoBoAn uroPndLoTNTAC MaPAXWPEOUV TO SIKALWUA XProng Twv
TIPOCWTILKWY SE60UEVWYV YLlo TOUG OKOTIOUG TG a€loAdynong Omwe Katl tnv katd Nopo avaykaia
Xpnaon toucg yla Adyoug StadAavelag otny avaptnon Twv OXETIKWY anopAacewv otnv LoTooeAiba tng
AvaBétouoac Apxn¢ Kal cUUPWVA UE TIG KELPEVEG Slatagelg, oto ouotnua AIAYTEIA.

Ermonpalvetal ot n mapovaoa MpdokAnon Suvatal os KABe oTAdI0 AUTNC va PATAWOEl, Xxwpig
£kaotog urtoPrdlog va Statnpei otavdnmnote afiwon évavtl tng Avabétovoag Apxng.

OL evlladepdpevol Ba TPEMEL va avOTPEXOUV OTov Lotdtomo TtnG AvaBétoucag Apxng
(http://research.upatras.gr/el) yia mAnpodopisc oxetikd pe tnv e€€AEn tng Stadikaciog.

O Mpoedpoc tn¢ Enttponnc Epeuvwv
KaB. Navayuwtng A. AnuomnouAog

Avtunputavng Epeuvag kat Avarmtuéng
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MANEMNIZTHMIO NATPQN

EIAIKOZ AOTAPIAZMOZ KONAYAIQN EPEYNAS — N. 4485/2017
A.0.M.: 998219694 — A" A.0.Y. NATPQN

THA: 2610-997888 FAX: 2610-996677

E-mail: rescom@upatras.gr — Url: http://research.upatras.gr
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AIABIBAZTIKO NPOTAZHZ

ETIWVUHO: eceeerereeneseesanssesessanssesassnssnsansans
OVOHAL: ..eeereerneceesenasneecnesesnssesssessesessens
DLEVOUVON: caeeeeeereeceeeenneecsesascesesesseseenens

Ofua: YnoBoAn Mpotaong yia tnv MNpoéckAnon EkdnAwong EvdiadEépovtog pe ap.mpwt.
EAKE N.M0 ......../....-....-20..

Yag unmoBalAw mpotaon ekdnAwong evéladépovtog Pe OAa Ta OXETIKA SLKOLOAOYNTIKA yla TNV ToPoxn

EPYOU e (tithog ToU uno avaBeon €pyou)
............................................................................ oto mAaioclo tng Tmpaéng / Spdong /  £€pyou
O (TITAOG) vt » LE KWOLKO (DK/MIS) e

[ Amobéxopoatl MANPWG TO TEPLEXOUEVO TNG TPOKNPUENG, SnAadr Toug Opoucg Kal TG TpolmoBEoelg
CUMMETOXNG 0Tn dladikaoia Aoy ¢ Kol KATAPTLONG TNE OXETIKNAG oLUBaoNG.

JUVNUMEVQL:
1)
2)
3)..
MNatpa, / /20
(Yroypadn)
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