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ARTIFICIAL INTELLIGENCE
ENHANCING VEHICLE VISION IN
LOW VISIBILITY CONDITIONS

Add your company name here
Add your name here



HOW CAN WE ENSURE THAT
AUTOMATED VEHICLES DRIVE RELIABLY
EVEN IN ADVERSE WEATHER CONDITIONS?
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THE GOAL
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THE CONCEPT
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THE CONCEPT

Al

SEE

O Al platform for predictive detection of prevailing environmental conditions including
signal enhancement and sensor adaptation

O Novel simulation path which allows to realistically simulate adverse weather near the
sensor to adapt and test the system on both real and artificially generated road scenes



24 / 365 HIGH RESOLUTIC
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24 / 365 HIGH RESOLUTION

il

The all-weather multi-se

© agated SWIR-camera that w

© a short-wave infrared (SWIR) LiDA

> a PolCAM - active polarimetric imager wi

© a high resolution 4D MIMO Radar prototype with a dense point clou
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ALL WEATHER MULTI-SENSOR PERCEPTION SYSTEM
SUPPORTED BY Al

Signal enhancement via Generat

Sensor-near simulation models

Synthetic inclement weather datase
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FROM DENSE TO AI-SEE

AI-SEE will take up the results
of the predecessor EU-funded
project DENSE.

The environment perception
system developed in DENSE
will be improved to simulate
sensor output under adverse

weather and to adapt and test

the system on artificial data.
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TESTING CAMPAIGNS & DATA COLLECTION

TESTING CAMPAIGNS DATA COLLECTION

Testing campaigns for sensor and perception validation in
real traffic scenarios and in the partners’ fog and rain
chambers will be carried out.

+ Sensor framework mounted in the North:
automatic data recording triggered by inclement weather.

» Outdoors measurement in series of test drives in Northern
Europe.

The testing will ensure that the prototypes
will be functional in real driving conditions.
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THE IMPACT

SUSTAIN JOBS &
FOSTER ECONOMIC
GROWTH

m
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REDUCE HIGH
COSTS FOR Al &
LIDAR DATA

€

STRENGTHEN
EUROPE'S LEAD IN
AUTOMOTIVE

I

SHORTEN THE
TIME TO MARKET
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THE STRUCTURE

Al
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WP3
Hardware 24/365-HR-Adaptive all-weather-sensor suite (New sensors)
Development I + + *
HR SWIR HR D/N SWIR Polarized HR HR MIMO (
. LiDAR __Gated Cam ___imager ___Radar >
1"t Adaptive Al Adaptive A Adaptive A Adap A

HD map
dynamic

situation
data

Signal Enhancement/Resolution Enhancement

Compressive Sensing/Generative Adversial Networks

Ead

Fusion 24h/365 Adaptive-all-weather Perception

wP4 2 . = WP5 Simulation &
Fusion and Al R = — = g ] Validation
5 - Database &
’ = S E = Simulations &
o — Weather Chamber

WP6
Demonstration and impact assessment
Driving test campaign
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THE STRUCTURE

WP1- Project Management

WP2 WP3 WP4 WP5
Requirements & Hardware Fusion Simulation &
Architecture Development & Al Validation

WP6 - Demonstration, Exploitation and Evaluation
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THE STRUCTURE
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WP1
Project

Management

WP2
Requirements &
Architecture

WP3
Hardware
Development

WP4
Fusion & Al
(MBAG)

(MBAG)

T1.1 Project
Coordination

| T1.2 Operational
management
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(AVL)

| T2.1 Needs and
requirements

T2.2
Specifications

T2.3 System
Architecture

(BOSCH)

| T3.1 SWIR gated
camera

— T3.2 SWIR LiDAR

T3.3 PolCam with
active
polarimetric
imaging

— T3.4 MIMO Radar

estimation

T4.2 Signal
enhancement

T4.3 Back loop
sensor adaptation

T4.4 High level
fusion platform

— T4.5 HD mapping

| T4.1 Gated depth

WP5
Simulation and

Validation
(ANSYS)

T5.1 Collection of
— inclement
weather data

T5.2
Development of
efficient
algorithms

| T5.3 Virtual data

simulation

T5.4 Sensor near

— transformation

models

— T5.5 Validation

WP6
Demonstration

and Evaluation
(VTT)

T6.1
Dissemination

T6.2 Exploitation

—  and project

impact evaluation

T6.3 Integration,

— demonstration

and piloting

| T6.4 Driving test

campaign
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FACTS & NUMBERS

20 PARTNERS 43 MONTHS
RUNTIME

COORDINATOR

Dr. Werner Ritter
‘ Mercedes Benz AG

OEMSs, Automotive Suppliers,

Research Institutes, [/ 01.06.2021-31.12.2024
Engineering Companies

6 COUNTRIES €20M €10M

m Austria, Canada, Finland, Total costs Funding budget

Germany, Israel, Sweden

AI SEE Subject | Date | Author 24




CONSORTIUM OVERVIEW
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Vehicle manufacturer
(integration and validation)
OEM

System providers
(hardware and software)
TIER 1

Technology providers
(Al algorithms and frameworks)
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and simulation
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Inclement weather
testing facilities
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Mercedes-Benz Patria

Demonstration and
driving campaign
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Engineering

[

CARISSMA

Automotive Safety Researcl

AstaZero

25




CONSORTIUM OVERVIEW

OEMs

@ Mercedes-Benz Patria

TECHNOLOGY PROVIDERS

TORC MELUTA

MODULES & COMPONENTS

amut OSRAM

ooaMeENTED
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MORE INFORMATION ABOUT THE PROJECT: FUNDING:

Project Coord'gator:

Dr. Werner Ritter @e nta z eu reka

Mercedes-Benz AG
werner.r.ritter@mercedes-benz.com

Federal Ministry
2 * of Education
and Research

Smart Electronic Systems

COMMUNICATION AND MEDIA CONTACT:

Dr. Hristiyan Stoyanov BUSINESS FFG
Center for Information and Communication Technologies - FINLAND Fromatng fmoten
H

hristiyan.stoyanov(@eict.de
i+l
Canada

National Research
Council Canada

=
is a co-labelled PENTA and EURIPIDES? project endorsed by EUREKA.
Research Promotion Agency (FFG), Business
.................... E esearch (BMBF), National Research

: :: stance Program (NRC-IRAP)
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THANK YOU VERY MUCH
FOR YOUR ATTENTION!



