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Studies estimate on
average, 30% of congestion
in urban areas is due to
circling traffic.[1]

[1] Shoup, Donald C. "Cruising for parking.”
Transport Policy 13.6 (2006): 479-486.
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[* Observable Queuing Game ]

* Queue-Routing Game
* Example 1: Downtown Seattle

* Example 2: Amazon
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Expected Utility: U(k) =R — Culbtl) _ Cr U =0
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Observable Queuing Game

A

l

[ Observe ]

v v v
[ Queue 1 ][ Queue 2 ][ Balk ]

ki cp ke cu

Expected Utility: U(k) =R — W — % U =0

Balking Level: M = will enter a queue otherwise they will balk.

{If k1 or ko are < nypthe arriving customerJ
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Observable Queuing Game
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* Observable Queuing Game

[* Queue-Routing Game ]
* Example 1: Downtown Seattle

* Example 2: Amazon
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Queue-Routing Game
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Queue-Routing Game
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Example 1: Rush-Hour in Downtown Seattle

Area 1: $0.01/min $0.2/min
Area 2: $0.01/min $0.01 /min
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Example 2: Parking around Amazon campus
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Example 2: Parking around Amazon campus
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Example 2: Parking around Amazon campus
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Example 2: Parking around Amazon campus

S
=
|
1 2
n 12 X 13 14
3 4
5 8
6 9

~

10

Page 36

o 50 100 150 200 250 300
Size of Parking Population

Parking Flow
= = N N W
U o u1 O U O

0 50 100 150 200 250 300
Size of Parking Population

FORCES

FOUNDATIONS OF RESILIENT
CYBER-PHYSICAL SYSTEMS

RENN

edge 5
edge 6
edge 7
edge 8
edge 9
edge 10

6/9/16



Example 2: Parking around Amazon campus
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* Future Work
* Incorporate balking — variable demand routing games
* Parking toll design — bilevel optimization

*+ Thanks!
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