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• Microscopic simulation with VSL and RM based on traffic date & ALINEA 

– HERO algorithms 

Progress from last PSG meeting
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• Optimization of freeway traffic flow via ramp metering

• Further data analysis:  traffic prediction by CNN-LSTM



1. Optimization of freeway traffic flow via ramp metering

PhD Student: C. Gu;  Supervisors: YH Wu  & B Wiwatanapataphee 



Road map:

Figure 1



Figure 2



Model with capacity drop for ramp metering：
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Fundamental diagram with capacity drop

Figure 5



Comparison of measured data (with no RM) 
with computed results With RM:

Figure 6



Figure 7



Computed On-ramp Queue Lengths

Figure 8



Comparison of demand and RM for each of the on-ramps

Figure 9



Figure 10



Figure 11



Figure 12



Results of Total time Spent:

Figure 13



Model with capacity drop for ramp metering and variable 
speed limit：
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2. Microscopic simulation with VSL and RM based on traffic date & 

ALINEA – HERO algorithm 



The road Network System
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Figure 14



RM & VSL control
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Table 1.  
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The South  on-ramp

The Leach SB on-ramp

The Leach NB on-ramp

The Cranford Av. on-ramp

The Farrington on-ramp
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A non-linear constrained optimization problem

(1)

(2)

(3)

(4)

(5)

(6)



On-ramp Demand,
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Off-ramp outgoing flow,
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𝑠𝑗(𝑘)



The South  on-ramp

The Leach SB on-ramp

The Leach NB on-ramp

The Cranford Av. on-ramp

The Farrington on-ramp

Figure 19



The proportion of trip 
from the ith original 
(origin) flowing to the 
jth destination (sink)

• Table 2.  
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29Figure 20
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3.   Further data analysis:  traffic prediction  

by Convolutional Neural Network & Long-short Term Memory



Sequence 
modelling

• one-to-one:

one input, one output

• one-to many:

one input, variable outputs

• many-to one:

variable inputs, one output

• many-to-many:
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32Figure 21

Kwinana Freeway Network



Time Series Traffic speed and Traffic Flow for Link 11

33Figure 22



Parameter Setting

• Split time = 5728

• Window 
size = 60 # Number of slices to create from the
time series

• Batch size = 256

• Shuffle buffer size = 1000

• Forecast period = 30
# For splitting data in many-to-many sequence model
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Observed data Predicted data

Figure 23
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MAE  = 4.25656
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MAE = 1.3852582
Speed Prediction Flow rate Prediction

Training Loss function

Figure 24
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Observed data Predicted data
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MAE  = 1.9975 MAE  = 1.9215
Speed Prediction Flow rate Prediction

Training Loss function

Figure 26



NPI-11
Speed
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NPI-11
Flow rate

41Figure 28
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