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Heat Map Based on Vehicle Density Chart of Traffic Flow



Introduction
Dynamic traffic assignment is the positive modeling of time-varying flows of 
automobiles on road network consistent with established traffic flow theory 
and travel demand theory. 

A Simple Network

l Nodes:

l Links

l Origin-Destination Pair

l Time cost = Delay = Travel Time



Sioux Fall Network

Departure rate function and cost function

Introduction 



Continuous Time Dynamic User Equilibrium (DUE)

uUsers choose the path with the minimum travel time, and 

the effective travel delay is identical for all the path and 
departure time of the same travel purpose.

Desired solution:
u Desired solution:

n The departure rate function for each path

n The corresponding cost function

Fig Departure rates and corresponding 
travel cost in the DUE solution

Introduction An Optimization Problem
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Progress
Ø Part 1: Dynamic Network  Loading

Link state equation

Medium equation

Initial conditions Flow Propagation



Progress
Ø Part 2: Convert DUE to DVI  

Where  spatial condition is 
satisfy

Flow propagation constraints



Progress
Ø Part 3: Solve DVI  by Fixed-Point 

Iteration   
Equal solution

For each iteration step

Update new departure rate



Code structure
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Example



Implementation

Current Work： modify MATLAB 
convert MATLAB code to C code

ODE solver：
CVODE in SUNDIAL 
odeint in boost library

Root solver:
CERES Library

( enlarge graph scale)

Interpolator:
Interpolators in boost 

library



Feature Work：Dynamic Network Loading Based on LWR



Dynamic Network Loading Based on LWR

LWR model

Advantages
capture

1. Queues and delay
2. Density-speed relationship
3. First-in-First-out principle
4. Route information 

Microcosmic  Based on PDE



Dynamic Network Loading Based on LWR

Link Flow Propagation 



Dynamic Network Loading Based on LWR

Link delayNetWork Loading Question

The solution of PDE 
in the form of Lax-
Hopf formula
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