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the age of connectivity and autonomy’

v

4

RAMP
METERED '\

g fa oty e E
P —_——— |
2 = %
R TG E’

Saurabh Amin| July 6, 2019
Collaborators: Li Jin (NYU), A. A. Kurzanskiy (Berkeley), Kalle Johansson (KTH)
NSF CNTS workshop at ACC 2019



Control of highway traffic under perturbations
Current strategies for highway control do not account for perturbations (incidents, platoons)

Modeling traffic flow with autonomous vehicle

Design of control strategies in face of stochastic
platoons, assessing their impact on congestion.

capacity perturbations (incident hotspots).
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Connected & Autonomous Vehicles (CAVs)

Ramp control Capacity perturbations:
weather incidents Moving bottlenecks to lagrangian controllers?
Our approach:
( ) Pert Analysi ) - - )
Fluid Queuing Models errormance Analysis Control Design
e Capacity perturbations ‘ f;ﬁ";ﬁéﬂ%‘;;‘ded”ess of « Capacity-aware ramp metering
e Vehicle platoon integration e Throughput and delay * Platooning for max. throughput
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Multi-world semantics of
hierarchical systems

Connected vehicles in
mixed traffic
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Connected vehicles in
automated highways impact
semantics in each layer Planning ? _______ Y, Congestion models
- Robustness challenge: Target speed, lane changes, platooning (cell transmission)
Disturbances in lower layers _ _
. Microscopic
need to be accounted for in (vehicle)  Requlati \
. . egulation
design of higher layers & Dy *  Car-following models <+—

Throttle/break, steering
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