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Connected autonomous vehicles
CAVs

Autonomous car

a car that is capable of travelling without human input
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Autonomous Vehicles
AD 2026

Summary: Unprecendented progress in AV capabilities,
operations, safety, and reliability.

The Analogy: We are currently teaching the machine how
to walk (avoiding obstacles, following rules).

The Success: You can be driven.

CEETRA - AET seminar, Feb 2026 9



Autonomous Vehicles AD 2026 - where we are? Research Gap Methodology Findings Conclusion

Research Gap

CEETRA - AET seminar, Feb 2026 10



Autonomous Vehicles AD 2026 - where we are? Research Gap Methodology Findings Conclusion

CAV
decision maker

Autonomy

Now the focus is on making them capable to drive

but the challenge is even bigger beyond that

Decisions

Now CAVs are 3yo kids and we teach them how to walk and not to get lost.
The real problems come when they are teenagers and they start making
decisions
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The Research Gap

Gap

What will be the impact of collective actions of Autonomous Vehicles on the:

1 individuals

2 transport systems

3 cities

4 extrnal (environment, equity, accesibility).
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Advantages
not digital-twins

Machines (unlike humans):

are designed to behave optimally, i.e. use all the data and computa-
tional power to make optimal decisions;

can collaborate, i.e. share information and cooperatively reach sy-
nergy;

may understand human behaviour: predict it and anticipate our deci-
sions;

are automated and thus controllable by design;
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Methodology
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The Urban Routing Game
Day-to-day repeated route-choice problem aka morning rush hour
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The COeXISTENCE Framework

We create a multi-agent virtual environment to simulate the daily-repeated Urban Routing Game on
limited resource (capacity) between:

Human Drivers (HDVs): choosing subjectively optimal route for themselves based on experience ( �
Nash Equilibrium).

Machine Fleets (CAVs): Can follow any strategy, from purely sel�sh to collectively optimized.

Tools used:

Transportation Science (Traf�c Assingment, Traf�c Flow Models)

Game Theory (Nash vs. System Optimum).

Machine Learning (Reinforcement Learning (RL) for �eet routing)

Agent-Based Modelling (Large-scale urban network simulations).

Assessment (Equity, Welfare, Ef�ciency, Sustainability, Inclusiveness).
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Findings
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General
alarming

Studying the simplest two-route bottleneck macroscopic network, we discover1 that:

The choices of CAVs that replace a given share of HDVs differ
signi�cantly from the choices of the remaining HDVs.

In different scenarios the average travel time of both HDVs and
CAVs may increase or decrease.

If the �eet of CAVs applies the sel�sh strategy, it may improve its
collective travel time at a cost to human drivers when the share of
CAVs is small.

1Jamróz, G., Akman, A. O., Psarou, A., Varga, Z. G. & Kucharski, R. Social implications of coexistence of CAVs and human drivers in the context of route choice. Scienti�c Reports 15, 6768 (2025).
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Different choices
Studying the simplest of the two-route bottleneck macroscopic network, we discover2 that

The choices of CAVs (blue-ish) that replace a given share of HDVs (brown-ish)
differ signi�cantly from the choices of the remaining HDVs.

it depends on the market share (x-axis) and the strategy (panels).

2Jamróz, G., Akman, A. O., Psarou, A., Varga, Z. G. & Kucharski, R. Social implications of coexistence of CAVs and human drivers in the context of route choice. Scienti�c Reports 15, 6768 (2025).
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