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WHY A NETWORK LEVEL APPROACH? -
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« Humans make a lot of choices - routes,
destinations and driving behavior
(unpredictabillity)

* Not a clear distinction between free-flow
and congested states at link level
(complexity)

* Decentralized control is not efficient for
highly congested systems (controllability)

- @ ' With four parameters | can fit an elephant,
and with five | can make him wiggle his trunk”.

JOHN VON NEUMANN
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* Move from PREDICTION to OBSERVATION

 Develop physically realistic models of urban
congestion

PROPOSE— MONITOR—-MODIFY
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* Accumulation : n; (vehs)
» Travel Production : P; (veh-km/hr) - VKT
* Qutput-Trip completion rate O, (vehs/hr)

3 Regimes

| : Undersaturated
[l : Efficient
lll : Oversaturated

Growing queues from the downstream link block the arrivals
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Theory: Generalization to networks

P=ZP,- ZZQz’(ni)EQ(Zni)

VKT

. A lati
« An MFD exists CeUmHaton

» Trip completions / Network flow = Constant
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Fixed sensors

500 ultrasonic detectors
— Occupancy and Counts per Smin

Mobile sensors
140 taxis with GPS
— Time and position
— Other relevant data
(stops, hazard lights, blinkers etc)

Geometric data

Road maps

(detector locations, link lengths,
iIntersection control, etc.)
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(Dec. 2001 data)

Geroliminis, N. & Daganzo, C.F. (2008). Existence of urban-scale macroscopic fundamental

diagrams: Some experimental findings, Transportation Research part B, 42 (9), 759-770
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An MFD exists on the part of the network covered by detectors. \What
about the whole network?

1. Filter for passenger-carrying taxis
2. Estimation of accumulation and speed

3. Results
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Taxi ID:1087 Date:12/14/2001

Direction:

{ (0] O O |
A—A—AA—A—A—A—Ag

Time Position  Trip
17:11.30 A, it SEA
17:22.00 A, EMPTY
17:26.00 A, FULL
117:48.00 A, EMPTY
119:00.30 As FULL
119:34.30 Ag EMPTY
19:57.00 Ag

_____ 1

I Areaof
I Analysis |

L o — L.

1km
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Conjecture: Passenger carrying taxis use the
same parts of the network as cars

Then: u(t] ~ 1 (t\

n(t)=n,,(t) @(t) & (t) _
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