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IntintSec Challenge

Increasing traffic volumes in inner-city areas are exacerbating the
conflict between safety, traffic efficiency and environmental
pollution.

Intersections are critical nodes in traffic networks, which are
currently mostly controlled by fixed, preset signal programs.

The aim is to make road traffic cleaner, safer and more efficient.



5G dependable connectivity, localization and sensing

cooperative traffic requires
dependable road user connectivity

autonomous driving

requires dependable localization
and sensing




5G Localization and Sensing

= Road user positioning in Purkersdorf

= Enhances satellite-based navigation when
satellite visibility is poor

1D position ervor [m|

= Positions and sensor data of road users are
fused by edge computing and redistributed by
5G nodes at intersection
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Prerequisites for ,Intelligence”
Crite ria fOl' Inte"igence (according to Russel, Norvig: Artificial Intelligence, A Modern Approach, Chapter 2) %
» Detection and interpretation of the situation i mmd .

« Judgement and pondering upon different action alternatives g
« Adaption to changing environments and new situations

» (Goal-oriented procedures
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ANDATA

Scenario Management / Scenario-Based Development
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Scenario Management - Intelligent Intersection { VERONET )

Empirical Distributions and Models

TECHNISCHE
Al, Machine Learning UN'VERS'TAT
fm———————- Situation recognition |———— WIEN
|
|
|
| Evaluation of KPIs
< | « Criticality | _ _ _ _ Funded by:
| * Reserves |
Implementations | . I = Bundesministerium
| Al, Machine Learning Klimaschutz, U-'—NE‘(‘
N'alturalistic < | —
Driving / FOT Goals definition
. FFG
‘ . | .
> Traffic Control Actions Audience:
2 0 :
_ (7)) : - . . R TECHNlSCHE
| Vehicle Control Actions = g | Pondering between possible actions L] Ouvencir
- - X LARN) WIEN
Effectiveness Rating |
> Traffic Situation (&) g : ool T mmm-
650
.9 = System-of-Systems I = 1400F ’ - . Lo
» Behavioral Models S E : : : % . 0 Conﬂdentlallty:
S 3 A S| | | |5a Pl
» Infrastructure / Environment QO E l ‘2 £ 2 s00 Contacts:
Q = I £ 1200 8200 £ .
»n D Var. Labellings ————p3 = . José Carmona
; 1100 11 & 3 +43 6245 74063
Laws & Regulation & 4 B 150 S 400 jose.carmona@andata.at
£ 1000 | = www.andata.at
350
100 i .
) i l Rights:
Prooving Ground 900 © 2024 by ANDATA
Tests .
. artially patented
Anomaly detection, . S g \,e&“e“(ﬁ*“m\w“&w“’ﬁ @@@«a o g g partially p
adaption s e ad Blickpunkt Forschung
T 9 Kl in der Anwendung
, Machine Learning

2024-10-09



Identification and Clustering of the Relevant Traffic Situations
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Automated evaluation of floating
car data and various traffic
sensors with machine learning
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Collision Avoidance with Virtual Sensors (Machine Learning)
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* Model-predictive control (MPC) of
ego vehicle considers
motion predictions of other vehicles:

 avoids obstacles
(mixed-integer QP)
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Summary
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» Traffic control at intersections involves balancing conflicting optimization goals: AHEN
intelligent solutions are necessary
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» We propose such an intelligent solution by combining:
— The VERONET architecture for distributed intelligence in the traffic automation

— The Digital Twin architecture as cooperation platform '5 FFG
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