Award ID#: 2038984

CPS: Medium: Hybrid Twins for Urban Transportation:

From Intersections to Citywide Management

Sharon Di!, Qiang Du?, Zoran Kostic®, Gil Zussman?
1Civil Engineering, “Applied Physics and Applied Math, 3Electrical Engineering; Data Science Institute, Columbia University

. : Scientific Impact
Ultimate Goal Solution . o . P .
. Data analytics and ML including real-time learning for control:
An urban traffic management system Novelty: hybrid twin for urban traffic systems. e Physics-informed deep learning.
driven by public needs for improved Develop a hierarchical and distributed hybrid twin to e Adaptive control with reinforcement learning.
safety, mobility, reliability. support urban. .t.rafﬂc management systems while e Develop applications Enhancing the safety of Vulnerable Road
leveraging Artificial Intelligence (Al), edge cloud Users (VRUs).
computing, and next generation communication

Challenges

® Ensuring safety at intersections is an
important engineering problem with

To Silicon M
Harlem Q
@ Large Node

[2] Medium Node
Columbia

networks.

CCNY
Il Light Poles
I Public Schools V.
Public Housing t ]
-

;n; [k 177
iy, ””L_H

‘a'-——--—-——-—

value for human drivers, self-driving =
vehicles and pedestrians. wart 90

e The key question: How could traffic 7
managers leverage real-time Estimate/Predict
information collected from loT devices .
for adaptive urban traffic ‘“'“:- Vmﬁﬂ:‘»
management? - L o

® Proposal: Build a digital twin of a street Physical World
intersection, with which we can st st

explore a number of use cases, from

traffic counting and prediction to e
intersection signal optimization. o _Il_
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http://www.youtube.com/watch?v=CqWM0CCJF-w
https://docs.google.com/file/d/1LJCTe_0hmiH7Pyxoq_6X15mFfHVfwrbN/preview
https://docs.google.com/file/d/1LJCTe_0hmiH7Pyxoq_6X15mFfHVfwrbN/preview
https://docs.google.com/file/d/1M4kyF-5wnJh_SA44pg8JnYpMC2FxRM47/preview
https://docs.google.com/file/d/1MnjyYldrq-K_YCD5iycq5hZ3roSZleb-/preview
https://docs.google.com/file/d/1Ia4CbWGzwg73rGXy1Ga6Yf4VXKAJnxO8/preview

