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CHALLENGE 

• AVs optimize individual performance but collectively cause Tragedy of the 
Commons (ToC)

• Human-driven vehicles (HVs), despite individual inefficiencies, exhibit 
Emergent Cooperative Behavior (ECB) that maintains traffic flow.

• AVs lack adaptability to dynamic (structured/unstructured) traffic 
environments.

Automated Vehicles (AVs) ToC Human-driven vehicle (HV) ECB

Indian unstructured intersection 
(source: Awayglobe.com)

How does Automated Vehicle (AV) clustering impact traffic?

SOLUTION & RESULTS

US structured intersection (source: 
FHWA)

Data Collection & ToC Validation1

BROADER IMPACT
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Road traffic Digital Twin

Telematics Data

Advanced AV Control Method Development   2

Implementation in Physical Experiments3
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Robot Testbed

(a) Bird’s-Eye View

(c) Roadside View

(b) CAV1 View

(d) CAV2 View
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Safety Assurance Adaptive Control for Modular AVs Multi-Vehicle Cooperation

Adaptive Docking & Undocking

Stable Control

Unstable Stable

Multi-Vehicle Eco-Driving at Signalized Intersections

• New analytical properties and insights to multi-
agent and financial systems.

• Enhances AV adaptability across structured and 
unstructured traffic.

• Engages policymakers and industry through real-
world validation.

• Setting International Standards
• Educational and Academic Contributions
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