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Central hypothesis

CONFLICT or COeXISTENCE

intelligent machines in urban mobility games will learn to win at the cost of humans.
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Al-driven technologies are ready to enter urban mobility.
They promise relief to the notoriously congested transport systems in pur-
suing sustainability goals.
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Central h esis

CONFLICT or COeXISTENCE

intelligent machines in urban mobility games will learn to win at the cost of humans.

Context

Al-driven technologies are ready to enter urban mobility.
They promise relief to the notoriously congested transport systems in pur-
suing sustainability goals.

Problem

Since Al already outperforms humans in the most complex games (chess
and Go) it is likely to win the urban mobility games as well.

Tempting us and policymakers to gradually hand over our decisions
to intelligent machines.
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CONFLICT or COeXISTENCE

intelligent machines in urban mobility games will learn to win at the cost of humans.

Context

Al-driven technologies are ready to enter urban mobility.
They promise relief to the notoriously congested transport systems in pur-
suing sustainability goals.

Problem

Since Al already outperforms humans in the most complex games (chess
and Go) it is likely to win the urban mobility games as well.

Tempting us and policymakers to gradually hand over our decisions
to intelligent machines.
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Objective

experimentally discover the existence machine-dominated urban mobi-
lity system, where (collective) decisions of machine intelligence improve
system-wide performance, yet at the cost of humans, now facing e.g. longer
travel times costs or being nudged to change natural travel habits into the
optimal ones - desired by the machine-centred system.

Solution
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Agenda

this talk

Idea

Formalize the urban mobility
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Agenda

this talk

Idea

Formalize the urban mobility

Hypothesize about the future of urban mobility.
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Agenda

this talk

Idea

Formalize the urban mobility
Hypothesize about the future of urban mobility.

Propose the research plan to discover the new phenomena.

Building blocks

reinforcement learning
human behaviour, discrete choice theory
game theory, (social) equilibrium

cooperative multi-agent systems

urban mobility, traf ¢ ow, traf ¢ control
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overview
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assignment problem
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discrete choice theory
game theory
Wardrop equilibrium

agent-based equilibrium
(reinforcement) learning
intelligent machines
breaking out
advantages
four con ict games
the route-choice game
day-to-day-adaptation game
methodology
urban mobility models
deep learning
team
summary
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myself
Rafa Kucharski

now: assist. prof, Jagiellonian University, Faculty of Math. and Comp-
Sci, GMUM, prof. Jacek Tabor

2023-2028 ERC Starting Grant - COeXISTENCE 3 PhDs + PostDoc.
2021-2024 NCN OPUS - Post-corona shared mobility 2 PhDs + PostDoc.
past: PostDoc @ TU Delft working in Critical MaaS ERC Starting Grant
past’: assist. prof @ Politechnika Krakowska, prof. Andrzej Szarata
PhD: DTA, La Sapienza Rome, prof. Guido Gentile

outside academia: R&D software developer (PTV SISTeMA)
transport modeller (models for Krakéw, Warsaw and more)
data scientist, ML engineer (NorthGravity)
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urban mobility

Wyk
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Urban mobility

problem

What are the spatiotemporal dynamics of peoples’ ows in the dense, con-
gested urban networks?

City

complex social system, where thousands of agents
traverse multimodal transport networks,

to reach their destination

and supply their travel needs.
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