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A computational framework for smart freeway
modelling and optimization
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Simulation Module

Mathematical
model .
Road network —~
computer model

simulate microscopic phenomena

capture macroscopic behaviour and traffic state
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Simulation Module - Mathematical Model

= Generalized car following model
— « optimal velocity model

dv. _ « full velocity difference model
i F(vi, A%, A, a4.) 11,2, —  full velocity/acceleration difference
« intelligent driver model

~—
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» Generalized macroscopic model

[« LWR model (the 1%t equation with f = pv,(r) )

dv of

EJ“& =9(t,x) * density gra_dient models (eg Payne)
— * speed gradient models

dv  ov ( op oV « model with varying road conditions
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Simulation Module — Road Network Computer Model (RNCM)

Create the Kwinana Fwy road network model: From Farrington to Narrows Bridge

Defining
classes

Canning Bridge

Bull Creek

Murdoch

Farrington Road

Java

Building
RNCM

Java/MATLAB




Optimization Module

» Multiple objective function  J(a,u)=£J,(a,u)+...4+ S, (a,u)

where  a=(a,2,,...a,) : system parameters
u=(u,u,,..,u,) : control variables/parameters
S . weighting coefficient
J; . objective i

» Investigation problems

Optimal strategy for maximum flow on freeways with a bottleneck

Closure of 1 lane

Dynamic speed control for maximum flow on freeways under non-recurrent events { _ _
Reduction of road capacity

Optimal strategy for maximum flow on freeways by real time traffic information

Optimal strategy for maximum flow on freeways by historical data



Data Processing Module

Flow — density
analysis

@ (veh/Wlane

— FD - Road capacitie\s}__

Real time traffic dat

— Real time traffic state
Processing |

Parameter calibration) —— Model parameters

i

Model validation ) —, Model reliability — /

(source: M. Treiber et al)



Visualization Module

Simulation
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Visualization
model

GUI

Traffic flow
movie
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Return RNCM
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viim: 100
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up: 1,2

down: 4
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Return RNCM
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Return RNCM
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