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Tech Enablers | Challenges
DEFRAG & EXTEND OPERATIONAL DESIGN DOMAINSs

CHALLENGES
Destination
Start
vV V V V V vV V

Complex Adverse weather: | VRUs Dynamic GNSS High Road conditions, e.g.

traffic: slippery roads, dynamics traffic occlusions traffic unusual obstacles,

merging, heavy rain rules and dynamic various surfaces,

exiting or snow signs accidents
OPERATIONAL DESIGN DOMAIN
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Tech Enablers | Concept
BEYOND VEHICLES’ SENSING ... MIMICKING HUMAN GROWTH

Z
o)
T
=
O
-
=
<
L
=
L

SENSE PERCEIVE DECIDE ACT

Hi'ﬂl‘ive Hi-Drive Final Event | AutoWorld Brussels - 25 November 2025




Tech Enablers | Thematic Areas
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Tech Enablers | Map in ODDs

. Laser Scanner . Long Range Radar
. Camera Short Range Radar

HORIZON EXTENSION

v2x v2x
COMMUNICATIONS T T MACHINE LEARNING
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Tech Enablers | Snapshot

771 TECH ENABLERS IMPLEMENTED

va2v Annotation Tools
Geo-referenced Cloud Threat Analysis &
V2l & 12V Services Risk Assessment Perception 12
TECH
V2Network-Cloud Sensor Fusion V2X Cyber-risks Decision Making SOLUTIONS
Localisation Mitigation
V2Road Users Driver Monitoring

V2X MACHINE 4

CYBERSECURITY LEARNING THEMATIC
AREAS

V2X

COMMUNICATIONS
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Tech Enablers | Tech Research Questions & KPlIs
EXPECTED & MEASURED PERFORMANCES

100+ 110 94
TECH ENABLERS TECH RESEARCH TECH ENABLERS
KPIs QUESTIONS KPls
Tech Enablers Measured
/ in ODDs: e
ROBUSTNESS o
HORIZON DRIVING
FUNCTIONS

V22X V2X

CYBERSECURITY MACHINE LEARNING

COMMUNICATIONS
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Tech Enablers | V2X Communications

Linking vehicles and road Linking vehicles and backend services

Linking vehicles and VRUs directly

Vehicle-to-Pedestrian (V2P) AI

infrastructure directly (e.g. traffic management, OEMSs)

Vehicle-to-Infrastructure (V2I) 4 Vehicle-to-Network (V2N) A

— — PR— — — — _— PR— [r—— — — — —

Vehicle-to-Vehicle (V2V) Vehicle-to-Network (V2N)

Linking vehicles and local safety,efficiency,
convenience applications involving other

Linking among vehicles

vehicles, VRUs and road infrastructure
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Tech Enablers | V2X Communications
TECH SOLUTIONS

COOPERATIVE SENSING & PERCEPTION | V2V, V2N

COOPERATIVE MANOEUVRING, MERGING & AUTOMATED OVERTAKING | V2V

ROAD HAZARDS NOTIFICATION AND DYNAMIC SIGNAGE | V2], 12V, V2N

GREEN LIGHT OPTIMISED SPEED ADVISORY | 12V

PREDICTIVE CELLULAR NETWORK QUALITY OF SERVICE | V2N

COMMUNICATIONS VEHICLE INTENTION NOTIFICATION ON- OFF BOARD TO ROAD USERS | VISUAL V2P
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Tech Enablers | V2X Communications
NOW & NEXT

HARMONISATION & INTEROPERABILITY & QUALITY OF SERVICE
V2X DATA TRUSTWORTHINESS & SENSOR FUSION
FUNCTIONAL SAFETY & SAFETY OF THE INTENDED FUNCTION
REGULATION EU-HARMONISED FOR TESTING & DEPLOYMENT

BUSINESS MODELS FOR ALL STAKEHOLDERS

Ongoing cooperation with transport organizations

COMMUNICATIONS to foster CCAM deployment
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Tech Enablers | High Precision Positioning & Localisation
TECH SOLUTIONS

GEO-REFERENCED CLOUD SERVICES
| POSITIONING BASED INFORMATION SERVICE

| HORIZONTAL INTEGRITY FORECAST

SENSOR FUSION FOR LOCALISATION

| POSITIONING IN GNSS DENIED AREAS BASED ON “SLAM”

| GEOMETRY IDENTIFICATION AND LOCALISATION OF CONSTRUCTION AREAS
| POSITIONING WITH LANDMARKS FOR LOW-SPEED MANOEUVRES

| LOCALISATION AND OBJECTS DETECTION IN URBAN SCENARIO

| NAVIGATION WITH HIGH PRECISION MAPS

“SLAM” Simultaneous Localisation and Mapping
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Tech Enablers | High Precision Positioning & Localisation
NOW & NEXT

MULTI-SOURCE LOCALISATION WITH HD MAPS, GNSS, SENSOR FUSION
BROADEN TRAFFIC SCENARIO & DATA
EXTEND “SLAM” IN GNSS DENIED SCENARIOS

HD MAPS FOR TRAFFIC SCENARIO DYNAMIC DIGITAL TWIN

Promote cooperation with high tech organizations
to foster traffic scenario real time dynamic digital twin
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Tech Enablers | V2X Cybersecurity
TECH SOLUTIONS

“TARA”
| V2X THREATS IN MOTORWAY MERGING

| INDIVIDUAL “TARAs" INTERFACE AND COMPATIBILITY
| MISBEHAVIOUR IN V2X INTENTION SHARING

V2X CYBER-RISK MITIGATION METHODS

| V2X CYBERSECURITY CONTROLS FOR MOTORWAY MERGING
| V2X SYSTEM-LEVEL CYBER RISK ASSESSMENT

| V2X MISBEHAVIOUR DETECTION OF INTENTION SHARING

CYBERSECURITY
“TARA" Threat Analysis and Risk Assessment
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Tech Enablers | V2X Cybersecurity
NOW & NEXT

SCALE UP “TARA” TO FULL SET C-ITS MESSAGES & DAY2 USE CASES
EXTEND FROM V2X SHORT RANGE TO CELLULAR

BENCHMARK DIFFERENT MISBEHAVIOUR DETECTION LOGICS

HANDLING AUTHORITY OF MISBEHAVIOURS’ CONTROLS

CYBERSECURITY

Day?2 use cases: “cooperative sensing”
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Tech Enablers | Machine Learning
TECH SOLUTIONS

TOOLKIT
| SEMI-AUTOMATIC ANNOTATION OF ROAD AGENTS

PERCEPTION
| ROAD AGENTS DETECTION & CLASSIFICATION

DECISION MAKING
| MANOEUVRES, TRAJECTORY & PATH PLANNING

DRIVER MONITORING
MACHINE LEARNING | DRIVER POSTURE, DISTRACTION
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Tech Enablers | Machine Learning
NOW & NEXT

7

MACHINE LEARNING

HiDrive

EXPLAINABLE Al

DATA PRIVACY

DATA LABELLING AUTOMATION

MULTI-SENSOR DATA & DYNAMIC DATA FUSION
PREDICTIVE MODELS FOR ROAD AGENTS INTENTIONS

DEEP REINFORCEMENT LEARNING & GENERATIVE EDGE Al

Hi-Drive @European Commission Al Automotive Workshop, April 2025
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Hi-Drive Topical Webinar Series

#1 | Al and Machine Learning in Vehicle Automation

#4 | Cooperative Driving Threat Modelling and Experimentation
@Tech Enablers @Tests

#9 | Connectivity Enabled Automated Driving
@Tech Enablers @Tests @Effects @Impacts

m= Hitrive
TOPICAL WEBINAR SERIES

Supported by the
an Council f¢

.
“ European Council fo
e-uc-qr -« Automotive R&D EUCAR

ement
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Tech Enablers | Tech Research Questions & KPlIs
EXPECTED & MEASURED PERFORMANCES

TECH ENABLERS TECH ENABLERS
KPls

Measured OUTLOOK

in: / &
CHALLENGES

AUTOMATED
DRIVING
FUNCTIONS

V2X V2X

CYBERSECURITY MACHINE LEARNING

COMMUNICATIONS
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Tech Enablers | Team
24 PARTNERS 100 EXPERTS
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