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Outline

1. Introduction
large-scaledynamic traffic assignment asdnulation

2. Fromsimulation tooptimization:
Modeling nextgeneration of transportation systems

KeyQuestionsmodelingchallenges
Problem Definition: VRPPDTW
Methodology: combination of dynamic programming and Lagrangian relaxation

3. Extensions
Traffic flow stateestimatio® 'y R OGN} FFAO aAdaylf O2yiNRt | yR 0



Background

Xuesong Zhou
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Acronym for etending trafficuserequilibrium and systemoptimum models tanext generation

Research areas
Simulatiorbased mesoscopic dynamic traffic assignment

DYNASMART
DTALite (based on simplified kinematic wave model)

Traffic state estimation and prediction
Train routing and scheduling
A Vehicle routing and schedulinge()



Topic 1.
Introduction: largescale dynamic traffic
assignment and simulation




OpensourceFree Software Package

NEXTA: froneénd Graphical User Interface G({@++)
https://github.com/xzhou99/dtalite beta_test
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DTALIte Opensource computational engine (C++)
Lightweight and agenbasedDTA
Simplified kinematic wave model (Newell)
Built-in OD demand matrix estimation (ODME) program

Emission prediction (lightteight MOVES interfage
Simplified car follow modeling (Newell) T

Network Leading for Iteration
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Learninglraffic Network ModelingsingOpensourcetools

www.learningtransportation.org
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12 lessons: e N G

Lesson 1: Let Us Create a Transportation Nett

Leaming Goals:

Lesson 2 From Popula'uon to Dr|V|ng Tnps 1. Understand modeling principles of user equilibrium, and gap functions

2. Know how fo setup BFR parameters for special link types

LESSO N 3 . Re move RoadS tO S peed Tl’ave I N 3. Understand the impact of random incidents and analyze traffic at link, path and

network levels
4. Understand different network equilibrium method. method of successive average

Lesson 4: Optimize Traffic Signal Lights vs. day to day leamning

5. Understand the impact of road pricing to resolve Braess’s Paradox



http://www.learning-transportation.org/

ComputationaChallenges

Shared memonrpased parallel computing for agehtased path
finding and mesoscopic traffic simulation (basedQpenMB
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Maryland Statewvide model.
20 K nodes, 47K links, 3,000 zones, 18 M agents
CPU time: 30 min per UE iteration on ac&®e workstation with 194 GB RAM

# of CPU cores



OriginDestination Deman8patiaDistribution Pattern
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Collaboration with University of Maryland and Marylaadhte Highway Administration
Supported by TRB SHRP Il Program



http://www.roads.maryland.gov/

Vehicle Animation at Network Level
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Volume at Network Level

Link Volume

Band Width: Link Yolume Per Hour
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ty at Network Level

Dens

0.00-11.00

11.00-17.00
17.00 - 25.00
25.00 - 35.00
35.00 - 45.00

Density (vhe/mile/In)

Band Width: Link Yolume Per Hour

i

S - > 45.00

v/




Speed at Network Level
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% of Speed Limit

100.00 - 80.00
80.00 - 65.00
65.00 - 50.00
50.00 - 40.00
40.00 - 33.00

- < 33.00

Band Width: Link Volume Per Hour
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Queue at Network Level




Queue Duration at Network Level




