
On Simulation and Optimization of Freeway 

Network Operations

B. Wiwatanapataphee & Yong Hong Wu

Curtin University of Technology

Attachment E



• Implementation of the computer network model

• Further data analysis on lane flow/speed distribution

• Simulation and calibration of traffic flow model 

-1-

Progress from last PSG meeting
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1. Updated computer 
network model : Kwinana 
Freeway Network with 156 
Detectors

-2-12/06/2020 3



DATA ANALYSIS
Lane-Traffic Distribution
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Fundamental Diagrams
(31 Oct 2018)
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SIMULATION
KWN-Fwy Traffic Model
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Study region is  the Kwinana Freeway  from Farrington RD to Narrow Bridge about 13 
kilometres consisting 13 sections with  8 on-ramps, 4 off-ramps and  9 bottlenecks .

Farrington 
RD

South ST
Leach HWY

Cranford 
AVE
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Calibration of Traffic Model
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Lane Flow & Lane Speed Calibrations

Simulated dataObserved data

𝑦𝑖 =
xi −min 𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑, 𝑠𝑖𝑚𝑙𝑢𝑎𝑡𝑒𝑑

max 𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑, 𝑠𝑖𝑚𝑢𝑙𝑎𝑡𝑒𝑑 − min(𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑, 𝑠𝑖𝑚𝑢𝑙𝑎𝑡𝑒𝑑)
, 𝑀𝑆𝐸 =

1

𝑛


𝑖=1

𝑛

𝑦𝑖 − ෝ𝑦𝑖
2 , 𝑅𝑀𝑆𝐸 = 𝑀𝑆𝐸
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Effect of Rainfall on Traffic Flow 

in Perth
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To get more value out of the rainfall data and cross check the data set, we
separate the traffic data based on four rainfall levels: no rain, light rain, 
medium rain, heavy rain. 
Taking the aggregated values of each set according to rainfall gives data 
summarised by:
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Speed-volume Relationship by Weather Condition

Analysis of 
Traffic 

Operation in 
Different 

Rainfall Levels

Single factor 
analysis of 
variance

0: 
Normal 
weather

1: Light 
rain

2: 
Moderat

e rain

3: 
Heavy 

rain

4: 
Rainstorm

Mean 
value

P or Sig.*
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Traffic prediction for dynamic traffic engineering
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