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Fejlesztesi iranyok az EU-ban



Social INnovation to FOster iNcluslve Cooperative,

connected and Automated mobility
- Koltsegvetés: 3.7 M EUR
« |dotartam: 2022.09.01. - 2025.08.31.

» Koordinator: UNIVERSITA DEGLI STUDI DI
MODENA E REGGIO EMILIA

CCAM DESIGN
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SHared automation Operating models for

A mq, Worldwide adoptlon

. Koltsegvetes: 36.1M EUR

 |dotartam:

 Koordinator: UNION INTERNATIONALE

SHared automation Operating models for Worldwide adoption
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« Szolgaltatas-orientalt tervezési elvek
« Kozos adatmegosztasi tervezési elvek
 Interoperabilis adatcsere heterogen adatszolgaltatok kozott

« Adatvédelmi és kiberbiztonsagi rétegkozi mechanizmusok.
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« Kilso adatforrasok harmonizalt integracioja API-kon keresztiil



U/  Unleashing the potential of sustainable
UppeR Public transport in Europe

 Koltsegvetés: 23.6 M EUR e

* Idotartam: 2023.01.01. - 2026.12.01. —
 Koordinator: UNION INTERNATIONALE I":"'ErB :

DES TRANSPORTS PUBLICS U-SUMP
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SHNRISE

SrsTIvg

Safety assUraNce fRamework for connected, =

\ A—

automated mobllity SystEms e—

- Koltségvetés: 13.1M EUR

 |dotartam:

« Koordinator:

Vision SHNRISE
Goal: Develop a harmonized CCAM* Safety Assurance Framework Run time Sep 2022 —Aug 2025
- Budget 13.455.866,25 €
b S#NRISE :
2022.09.01. - 2025.08.31. - @
D = T -
IDIADA AUTOMOTIVE R _
Bt
5 | R h
TECHNOLOGY SA Gl B e "
nmun ,: TI11 T results to those of others? : Vehicle Devglopers
It = | Certifiers What scenarios should I test
I ini U : . i Howr should I assess the my automated vehicles for?
] - i Citizens safety of automated vehicles?

What to lock for, when |
buy an automated vehicle?

Egységes és rugalmas megkozelités a biztonsagi garanciak kezelésére
Eszkozrendszer a virtualis és a fizikai értékelési folyamat tamogatasahoz
Osszevont eurdpai forgatokonyv-adatkeret és teszteset-konyvtara
Biztonsagbiztositasi keretrendszer kézikonyve
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A kozlekedes
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ACEA - European Automobile Manufacturers'Association
https.//www.acea.auto/pc-registrations/new-car-registrations-3-in-february-2025-

year-to-date-battery-electric-15-2-market-share/

jovoje - elektromos jarmivek

China EV Registrations, March 24-30 (W13) 2025

CarNewsChina.com
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*incl. PHEV **mainly EREV| Source: China EV DataTracker
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A kozlekedes jovoje - elektromos jarmtivek

NEW EU CAR REGISTRATIONS BY POWER SOURCE

Leading brands by EV sales in Europe | s

2024 Hybrid electric (HEV) @ Petrol @ Battery electric (BEV) @ Diesel @ Plug-in hybrid electric (PHEV)
W Others
% SHARE

Others, 3.4%

PHEVY,

iesel 9.79 |
Diesel, 9.7% :

Petrol, 29.1%

NEW EU CAR REGISTRATIONS BY POWER SOURCE

[ ] 2024 EUROPEAN UNION v

Hybrid electric (HEV) @ Petrol @ Battery electric (BEV) @ Diesel @ Plug-in hybrid electric (PHEV)
W Others

),Ul

% SHARE

Tesla BMW Mercedes- Volvo Volkswagen Audi Kia Peugeot Skoda Hyundai
Benz

EV: efectric vehicies. EVs include BEVs: battery-efectric vehicies and PHEVs: plug-in hybrids. EV totals recorded in passenger-car market.

https.//autovistaZ4.autovistagroup.com/news/which-brand-sold-the-most-evs-in-
europe-in-2024/
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lektromos jarmuvek

Critical parts of the battery value chain are concentrated in China.

Mining and refining, 2021

@ China @ Europe @ North America Rest of world

Active material
production, 2021

Battery cell and vehicle
production, 2022

Share of capacity in integrated
lithium mining and refining, %

66

Share of capacity in lithium
refining, %

0q

International Energ

McKinsey & Company

Share of cathode-active material
sales, %

Share of graphite anode active
materials sales, %

)
Qs

lue chain.

Share of lithium-ion battery cell
supply, %

Share of electric-vehicle
production, %

fcKinsey analysis
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- kozlekedesi igények
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P et
Drivers g r rowing urban henomena jeopardizing Need for more accurate
15 r allenges (e.g., stainability (e.g., urban energy demand response
A r sing prices, traffic " wi, overurbanization
congestion, urban and uncontrolled urban
flooding) development)
European and Cities will enhance uptake echnological advances in
national policies and @ of smart city solutions by and loT improve the
funding schemes building citizen skills and ficiency of smart city
increasing awareness projects, making them
more attractive to
European cities
—
Trends ntelligent technologies EU regulatory frameworks
m ake public transport 1 | I\ addressing privacy, securi-
- e cost-effective ty, safety, and ethical is-
sues will adapt
] 7. Sustainable business ase in the number of
E address ethical m models for smart city e 1ergy prosumers
projects with participation
of the private sector
g—
Impacts Strengthened . \Smart city initiatives @ Shared mobility solutions
.- relationship between ?ﬁﬂ.\ ddress the needs of o: (e.g., ridesharing,
governments and |9 Inerable groups by @ carsharing and bike-
citizens through design, supporting social sharing) increase due to
digitally enabled two- inclusion. digitalisation
way communication
Micro mobility (e.g. Transformation of "waste"
dicycles, scooters, travel time to "bonus" time
skateboards) in public transport
Increases due to
digitalisation

=

RRIZSCALE: Responsible Research and Innovation Ecosystems at
Regional Scale for Intelligent Cities, Transport and Energy’ project

Angelidou, M., Politis, C., Panori, A., Bakratsas, T, & Fellnhofer, K. (2022). Emerging smart city, transport and energy trends in urban settings.
Results of a pan-European foresight exercise with 120 experts. Technological Forecasting and Social Change, 183, 121915.
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A kozlekedes jovoje - elektromos jarmtivek
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A kozlekedes
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A kozlekedés jovoje - hazai adatok
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A kozlekedes jovoje -
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Jelen vagy jovo:

lllustration of system response time and its components

1 ) 1
Remotely operated vehicle 5G test network Remote operations center
) - -
Video LTE radio Video Screen
encoding decoding rendering
o
Remote
® e
Mechanical Evolved Packet Remote
controls Core control rig

lllustration of the remote control system

Network service orderin

Scania remote operations T ocodec Testbed network
A L P- La b G m b TO RUS center managmnonl
U\-:-»nv»,nlu;,\ /,. resource
services prioritization
1

5G PoC
test network
Evolved Packet Core LTE radio
it \% T
DBDDDi

https.//www.alp-lab.at/torus/

Remote control bus

https.//www.ericsson.com/en/reports-and-
papers/mobility-report/articles/remote-monitoring-
and-control-of-vehicles

Koltsegvetes: 2 300 000 EUR; 24 honap

https.//stfhkpc.org/psri-71-2308-ra/



Jovo vagy jelen?
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Ll

University of California, San Diego, La Jolla, California, 92093, USA
https.//link.springer.com/article/10.1007/543684-021-00010-2

Atlanta, Georgia taviranyitas 2600 km-rol
- felvasarolta Ford

P

https.//www.theverge.com/2020/5/20/21263728/tortoise-gox-remote-control-electric-scooter-peachtree-corners
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Biztonsagi kihivasok



Kihivasok - Ml
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Ibl: rural pred: urban 85.56% Ibl: mghway pred: urban 86.17%

T

Prykhodchenko, R., & Skruch, P. (2022). Road scene classification Helytelen besorolas ,fout” Téves besorolas: terepi” a
based on street-level images and spatial data. Array, 15, 100195. helyett ,terepi”. fouat/fout” helyett.

Tang, I, & Breckon, T. P. (2010). Automatic road environment classification. [EEE
Transactions on Intelligent Transportation Systems, 12(2), 476-484.



Kihivasok - V2X

« Hagyomanyos szenzorok:

korlatozott latomezo

« Vezetek nélkili kommunikacio:

A kommunikacido minoségét a kiilso kdrnyezeti
koriilmények befolyasoljak

a kommunikacios csatorna hozzaférheto

« Tovabbi biztonsagi és védelmi megoldasok
sziiksegesek:

Hitelesites

Titkositas

Behatolas detektalas

Egyéb adaptiv védelmi megoldasok

Pethd, Z, Kazar, T. M, Szalay, Z,, & Torék, A. (2024). Quantifying Cyber Risks: The Impact of DoS Attacks on Vehicle Safety in V2X Networks. IEEE Transactions on Intelligent

Transportation Systems.



Kth'VéSOk — EM 1.  Mechanikai hatas: T

A. rovidzarlat

2. Intenziv homerseklet novekedes:

heat dissipati . ’
Normal hatgeemey A. Tdlmelegedés
Operation , . . ,
e B. Szeparator es az elektrolit bomlasa

i 3. Robbanas:

A. Gaztermelodeés

Increased P’ % ¥
Heat Roiton B. Nyomasnovekedes

Generation = Thermal o . L,
SRR C. Kornyezeti oxigen

s crush L EWEY,
Penetration D

Z ’

. Eges
Overcharge o
Trernalehort heat dlssmatl?n <
Externallihnr heat generation . -

*  Electrolyte
ke Temperature
Rise

Viz hasznalata nem javasolt
2 Liggy + 2 Hy0(1) = 2 Li(zq) + 2 OHggg) + Hy

Bugryniec, P. J, Davidson, J. N., & Brown, S. F. (2020). Computational modelling of thermal runaway propagation potential in lithium iron phosphate battery packs. Energy
Reports, 6, 189-197.
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Kihivasok - Kiberbiztonsag
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, . Shirvani, S.,, Baseri, Y., & Ghorbani, A. (2023). Evaluation framework for electric vehicle security
2023 Global Automotive Cybersecurity Report - Upstream risk assessment. IEEE transactions on intelligent transportation systems, 25(1), 33-56.



Kihivasok - Kiberbiztonsag

API attack surfaces
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Manufacturing
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Stored Data
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Applications

Web Applications
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Internal
Applications

2023 Global Automotive Cybersecurity Report - Upstream
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USA 2025: https.//www.nsc.org/road/safer-people
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Vehicles
SAFE
SYSTEM
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B O)

Post-Crash < )

Care

Safer

vehicles SYSTEM
APPROACH

Post-crash

care

EU 2022: https.//road-safety-charter.ec.europa.eu/content/enhancing-road-safety-motorcyclists




Safe system approach

Enhanced Road Safety
Governance
Targets, monitoring, key
performance indicators,
Coordination

The EU’s global Stronger financial
role: exporting support
road safety European Structural &

Investments Funds,
Connecting Europe
Facility

EU neighbours,
United Nations

Safe roads and
Safe road use SAFE roadsides
Behaviourand SYSTEM i.e. infrastructure

enforcement APPROACH

Fast and effective L

emergency response
Effective post-crash
response, e-Call

Safe vehicles
Safety features

Future-proofing road safety
Connectivity and automation

EU 2024: https.//www.eca.europa.eu/en/publications/sr-2024-04



Osszetett kozlekedési rendszerek

« ,Ma mar tobb kodsor talalhato a korszeru gépjarmivekben, mint mas, fejlett rendszerekben, példaul az amerikai

legiero F-35 vadaszgepében, a Boeing 787 Dreamlinerben vagy a NASA Ursiklojaban.”

« Az egyetlen dolog, ami biztos, hogy a rendszer meghibasodik” Murphy torvénye a hibattrésrol

EE Times - htlpsy/mwwe.eetimes carmyautormotive-saftware-cybersecurnty/#

28



Osszetett kozlekedési rendszerek

Az ASIL meghatarozas

c1 c2 c3 Severty ofthe

consequences C'.'
’

S1 El

E2

E3

Probability and/or
_f[gguency of a cyber attack

E4 A

52 El

E2 A

E3 A B Probability and / or frequency of failure "
E4 A B Sliwiriski, M., & Piesik, E. (2021). Designing Control and

: ' : Protection Systems with Regard to Integrated Functional
S3 El A Safety and Cybersecurity Aspects. Energies, 14(8), 2227.

E2

E3 A

E4

Sulyossag Kitettség Iranyithatésag

29
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Koszonom a figyelmet!

Dr. Torok Arpad
torok.arpad@kjk.bme.hu
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