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‘EAeyxoc Kivnhonc (Motion
_ Control) 1/3

m Ta autovoua oxnuarta xpeialovrat
AEITOUPYIEC EAEYYOU

Steer

‘ s
e

Gas Brake
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‘EAeyxoc Kivnonc (Motion Control)
2/3

m MeTaTponn Twv OXEQIAONEVWV EVEPYEIWV
0€ NPAEEIC

m [Napexel e100douc oTo hardware pe okoto
TNV EMBUPNTN Kivnon.

m Alaopalilel OTI TO OXNMA EKTEAEI TIC
KIVIOEIC JE akpifela kal ac@paA&gia
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‘EAeyxoc Kivnonc (Motion Control)
3/3

Covert Provide ‘ Generate ‘

IPnItaeani%dn Intention inputs to desired
‘ into action hardware | motions
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PoAoc Twv Controllers

m Baoikec AsiToupyiec: m [TponyuEveC

AUVAEIC AEITOUPYIEC

Poneg AkoAouBia S1adpoprg

Evepyeia (Path following)
MapakoAouBnon

TpoxIac (Trajectory
tracking)
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>NUEPA, TO AUTOKIVNTO oac d1abeTel NON
MPONYMEVOUC UNXAVICUOUC EAEYXOU
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'EAEYXOC VS 2Xe01a0UOC
__Aiadpounc

m ‘EAeyxoc (Control) = Zxed1aopoC

AEITOUPVEI PE d1adpopng

OUVALEIG, PONEG Kal Y¥eTiCeTal pe BEon Kkal
EVEPYEIQ TaxuTnTa
AANNAENIOPa apeoa pe Aappavel unoywn

Tn duVaIKNn ToU nepiBaiiov, eunodia
OXNUAToC Kal 0TOXOUC
MeTaTpenel Tov Mapayel diadpoEC,
OX€DIA0HO OE (PUTIKEG onueia avagopac f

EVEPYEIEG TPOXIEC
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2TPATNYIKEC EAEYYXOU

m KAAOIKOG eAeyxocC: PID eAEyKTEC

m [pappikog eEAeyxoc avadpaonc

m 'EAeyxoc Baciopevoc O€ HOVTENO:
Model Predictive Control (MPC)
EAEYKTEC XWPOU KATAGTACNC

m AVOEKTIKOC KAl NPOCAPHOOTIKOC EAEYXOG
via aBepaia nepiBailiovTa
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KAEIOTO 2uoTnua EAsyyou

m To ouoTnua npoonabei va kavel Tnv €£000
y(t)va akoAouBei yia embupunTn 1IN r(t),
OlopBwvovTac ocuvexwc Ta Aaon.

Disturbance
(1)
Correcting l Controlled
+ Error Variable Variable
Reference it} elt) uit) y(t)
. —»e—  Controller —— Process —T
W <
Measurement Sensor
i'[f]T
Measurement Moise
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KAEIOTO 2uoTnua EAsyyou

m Reference (r(t)) — EmOupnTn T1pNn

m Eival auto nou BeAoupe va NeETUXel TO
ouoTnua.
2 M.x. TaxutnTa 60 km/h o€ eva
AQUTOVOLIO OXNua.
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KAEIOTO 2uoTnua EAeyyou

m Error (e(t)) — ZpaAua
m Eival n diapopa:

UETAEU TNC eMOBUPNTNC TIUNC () Kal TNC
npayuaTikng TINNG (MECW TOU Sensor)

27 Av TO oxnua naesl pe 50 avri yia 60 —
unapyer opaiua.
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KAEIOTO 2uoTnua EAeyyou

Controller — EAEyKTNC

m [laipvel To opaiua e(t)

m Anogaoilel TI NpeNEl va KAvel

7 T.X. «naTa nepIocCOTEPO YKA(I»
m H €odoc Tou eivai:

u(t) (diopbwTikn evepyela)
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KAEIOTO 2uoTnua EAeyyou

m Process — Zuotnpa / ®uoiko
ouoTnpa

m Eival To npaypaTikd cuoTnua nou
eAEYXETAL.

> .x. T0o Id10 TO auTokivnTo (KIVNTNPAC,

TPOYXOI)

m Aexeral 1o u(t)

m [lapayel Tnv €€000 y(t)

Dr. Elena Politi



KAEIOTO 2uoTnua EAeyyou

m Disturbance z(t) — AiaTrapaxn

m E€wTEpIKOI NapayovTec nou ennpealouv TO
ouoTnua.

P T1L.X.:

avnpopa
aEPAc

Bapoc popTiou
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KAEIOTO 2uoTnua EAeyyou

m Sensor — AiIoOnTnpag

MeTpa TnVv £€000 y(t)

EnioTpe@el nAnpogopia nicw oTov controller
s Measurement Noise v(t) — OopuBoc

HETPNONG
>(PpAaAuaTa ortn METPNON, N.X. HIKPEC
avakpipeiec aiobnTnpa

Dr. Elena Politi



V2X Ecosystem

m Vehicle To Everything

wy
_Infrastructure :B;

' Devices @

ﬁ V2X Pedesm&msf

~——__ Vehicles

-~ Smart Home /W&

18 Ap. AnuntpaxonouvAog lewpyiog



To oikoouoTnua V2X

m H Texvoloyia Vehicle-to-Everything
(V2X) emiTpensl oTa oxnuarta va
EMNIKOIVWVOUV Kdl va
“avTiIAapBavovTal” To nepiBaiAov
TOUC OUVOAIKA, OXI UOVO LUECW TWV
OIKWV TOUC aioOnTnNpwv aA\a kal JEcw
avTaAAaync OEQOUEVWV.
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Key Actors in the Ecosystem

~ Roadside Units
(RSUs) in
infrastructure

Interface with sensors,
actuators, and V2X

‘ Vulnerable Onboard
Road Users systems Units (OBUs)
(VRUS) Enable perception, in vehicles

decision-making, and
control

J
£

‘ s 4
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Enikoivwvia (Communication)

m TO OxNUa avraAA\acoel NANPOPOPIEC HE:
aMa oxnuata (V2V)
unodopec dpopou (V2I)
diktua kivntnc (V2N)
nedouc (V2P)
cloud n IoT cuokeuec
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Evroniopocg (Sensing)

m TO OXNMa anokTa KaAUuTEPN €IKOvVA TOU
nepiBailovToc:
pabaivel yia kivduvouc nou dev BAEMOUV Ol
aiobNTNPEC TOU
yVwpilel TI UNAPXEl NEPA ano OTPOYPEC N
eunodia
npoPAENEl KIVAOEIC AAANWV OXNUATWV
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The V2X Domains

V2I (Vehicle-to-Infrastructure)

Communicating with traffic lights,
roadside units (RSUs).

/—_\., V2V (Vehicle-to-Vehicle)

Sharing speed, position, and
intent with other vehicles.

00
i
q0 O

(Vehicle-to-Network) (Vehicle-to-Cloud/Edge)

L)
@
-

(Vehicle-to-Grid) (Vehicle-to-Home)

(Vehicle-to-Owner) (Vehicle-to-Maintenance)

V2P (Vehicle-to-Pedestrian) m 1l vap (Vehicle-to-Device)
Exchanging information with @ E] Interacting with in-car and
Vulnerable Road Users (VRUs) L ==z

external loT devices.
via smartphones or wearables. (Vehicle-to-Owner)  (Vehicle-to-Users)
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Vehicle-to-Infrastructure (V2I)

B AocUpUATN ETTIKOIVWVIA JE HOVADOEC OOIKNG
uttodoung (RSUs)

B E100TT0INCEIC VIO KUKAOQOPIA, KATAOTAON
OPOUOU Kal KAIPIKEC OUVONKEC

B XPOVIOUOC Kal EAEYXOC QWTEIVWV
ONUOTOOOTWV

B [1Anpo@opiec d1aBeaIuOTNTAC OTAOUEUONG
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Vehicle-to-Network (V2N)

m AoUppuaTtn enikoIvwvia Pe OikTua KIvNTNC
TNAEPWVIAC

m [TANPOQOPIEC YIa TNV KUKAOPOPIAKN)
OUH(OPNON

m Yninpeoieg OpooAOYyNoNC 0€ NPAyNaTIKO
XpOVO

m AlaBeoi1poTNTa OTABUWY POPTIONC VI
NAEKTPIKA OXNuUaTa
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Vehicle-to-Venhicle (V2V)

m AoUpuaTn eniKoIVwvia JETAEU oxNUATwWV

m AvtaAlayn 0eOONEVWV OXETIKA UE TNV
TaxuTnTa, Tn 6€on kai TNV TPoxIa

m ANOQUYN CUYKPOUCEWV KAl CUVEPYATIKN
0dnynon

m BeATiwon TNG 0d1KNC ao@aAeiac
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Vehicle-to-Pedestrian (V2P)

m Enikoivwvia Pe TouC EUAGAWTOUC XPrNOTEC
Tou 0dIkou OikTuou (VRU)

m Eidonoinoeic kar npogi®onoiNoEeIC OXETIKA
UE TNV acpaA&cia

m [TpooTacia ne(wv kai nodnNAaTwv
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Vehicle-to-Device (V2D)

m ApopoAoynon kai Olaxeipion EVeEPYEIAC O€
NPAyuaTiko Xpovo

m V2D: ANNAENidpaon HE EVOWUATWHEVEC
OTO OXNMA Kal eEWTEPIKEC oUOKEUEC IoT
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Vehicle-to-Cloud / Edge (V2C)

m AouppaTtn enikoivwvia pe cloud/edge
computing centers

m [lapakoAouBnon kai EAEYYXOC OXNUATWV

m Eqpappoyec acpalionc Baoel Xpnong

m AvaAuon 0OONEVWYV KAl UMNPETIEC MOU
BaoilovTal oTnVv TEXVNTN vonUoouvn
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Building Blocks of Autonomy

Level of Integration
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Many Thanks

Any Questions?
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