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Overview

> Traffic operations, Al and EU
experience

» The importance of thinking beyond
accuracy

> Trustworthy Al for mobility
Mmanagement
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Traffic operations,
Al and EU
experience



Urban Traffic Operations

Complex and multilevel decision making
(strategic, tactical and operational level)

» Multimodality

» Technology, Connectivity and Automation

» Multi-stakeholders’ environment
> Extreme events and disruptions
» Covid-19 related phenomena

» Cascade effects and interactions

i: NTUA °
FLEANEISN, 200
o WEN LYY
b ICAER

2P ill:) Eleni Vlahogianni, Advanced Traffic Management

\ Streets for I_.ife
| MakeCyclingSafe




Traffic Management: Challenges

Integration of transportation modes to ensure
seamless and efficient use of the network

Qch
> Smart physical and digital infrastructure g’ Traffie oo

Management
Cluster

> Effective use of high-quality multi-source data
» Dynamic multi-objective decision making

» Stakeholders’ consensus building

European Climate, Infrastructure and Environment Executive Agency
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https://cinea.ec.europa.eu/index_en

Network and Traffic Management: Our Scientific Advancements

Al dominates the field of
Cooperative Connected and Automated Mobility (CCAM) applications

Distributed network wide traffic control for Bl Intelligent transit operations
mixed traffic scenarios
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Reality Check

» Low automatization in traffic operations
(action, prioritization, communication)

» Lack of trust on data driven insights and
decisions

» Fragmented decision-making

» Difficulty on reaching consensual decisions
due to lack of data share and joint objectives
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Thinking Beyond Accuracy
(our Lab'’s approach)

i TRANSPORTATION
RESEARCH

Part C: Emerging Technologies
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» Causality matters

> (Traffic) theory inspired Al matters
> Quantification of uncertainty matters

https://doi.org/10.1016/j.trc.2014.01.005
https://doi.org/10.1016/j.trc.2010.10.004

https://doi.org/10.1016/j.trc.2024.104945
https://doi.org/10.1007/s42421-023-00083-w
https://doi.org/10.3390/s21041121
https://doi.org/10.1016/].ijtst.2023.04.006

tf@) Streets for Life
M "] MakeCyclingSafe

» Problem representation and elegance matters:
from lab to society/market
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Trustworthy Al for Mobility Management

» Trustworthiness of Al-based systems: To which extent our solutions can be relied upon to
perform accurately, ethically, and safely in managing real-world traffic scenarios?

» We are just getting started with Al: The importance of governance in data, policies and Al
based decisions

Common European data spaces EU Al Act: first requlation on artificial
intelligence, a risk-based approach

Rich pool of data
{va:cﬂcliggﬁiﬁ? of Unacceptable Risk

"_\\.'u };:6} _// a o Highest level of risk prohibited in the EU.
Q7 {C:,} ) . Includes Alyemsu ngeq. s subliminal
n\\_‘, ngh Risk manipulation or general social scoring.
Freeflowofdata 4000 Public
across sectors and Health M fa tu rng Agriculture | Finance Mobility Green Deal Energy Administratios skills Most regulated Al systems, as these have v
countries the potential to cause significant harm if e Limited Risk
they fail or are misused, e.g. if used in law

enforcement or recruiting

Includes Al systems with a risk of
o manipulation or deceit, e.g. chatbots or
emotion recognition systems. Humans
Full respect of GDPR

/ must be informed about their interaction
L—Tel:h nical tools for data pooling and sharing  — Sectoral Data Governance (contracts,

™~ Minimal Risk with the Al
—Standards & interoperability (technical, licenses, access rights, usage rights)

All other Al systems, e.g. a spam filter, o
. N . which can be deployed without
semantic) — IT capacity, including cloud storage, additional restrictions.

processing and services

Horizontal
framework for data
governance and data
access
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Concluding Remarks (1/2)

The new transport landscape offers:

»Unimaginable opportunities to affect
users’ mobility

»Unpreceded challenges for large scale
traffic management in cities
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Concluding Remarks (2/2)

» ML, Al, and GenAl are poised to alter mobility and
the transport sector

» The new transportation era will foster intelligent
solutions, but not necessarily complex ones

» The proper blend of data science and
transportation intuition can deliver meaningful and
scalable solutions

......

> Intelligence should go all the way from users to
systems and processes for efficient management

» Education and learning for bridging skills gap
> Intelligence should go hand in hand with trust
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