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Progress from last PSG meeting
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II. Traffic Control Interface in SUMO

I. VSL and RM Control in a Scenario with lane closure 

due to non-recurrent events

III  VSL and RM Control in  Another Scenario  in morning Rush Hours 
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I. VSL and RM Control in a Scenario with lane closure 

due to non-recurrent events
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Smart Freeway WA
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Fundamental diagrams
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14 Links of  the Kwinana Freeway Northbound
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Decision variables: 𝑋 ∈ 𝑅𝑚×𝑛; 𝜏 = 𝑡0 +𝑚𝑇𝑐 , 𝑛 = 𝑛𝑟 + 𝑛𝑣

𝑇𝑇𝑆 = ෍

𝑡=1

𝜏

𝑇 ෍

𝑖=1

𝑟𝑠

𝐿𝑖𝑘𝑖,𝑡(𝛼, 𝛽) +෍

𝑖=1

𝑟𝑚

𝑚𝑖,𝑡(𝛼, 𝛽) ;

𝑋 = 𝛼1,𝑡, 𝛼2,𝑡 , … , 𝛼𝑛𝑟,𝑡, 𝛽1,𝑡 , 𝛽2,𝑡, … , 𝛽𝑛𝑣,𝑡 𝑡=1

𝑚
, ቊ

𝛼𝑚𝑖𝑛 ≤ 𝛼𝑖,𝑡 ≤ 𝛼𝑚𝑎𝑥

𝛽𝑚𝑖𝑛 ≤ 𝛽𝑖,𝑡 ≤ 𝛽𝑚𝑎𝑥

Objective function:

𝐷 = ෍

𝑡=1

𝜏

𝑇 ෍

𝑖=1

𝑟𝑠

𝐿𝑖𝑘𝑖,𝑡 −෍

𝑖=1

𝑟𝑠
𝐿𝑖𝑞𝑖,𝑡
𝛽𝑣𝑓

𝑖(𝑡) =

𝑖1 if 𝑡 ∈ [𝑡0, 𝑡0 + 𝑇𝑐)

𝑖2 if 𝑡 ∈ [𝑡0 + 𝑇𝑐 , 𝑡0 + 2𝑇𝑐)
⋮

𝑖𝑚 if 𝑡 ∈ [𝑡0 + (𝑚 − 1)𝑇𝑐 , 𝑡0 +𝑚𝑇𝑐)

(𝑖=1,...,𝑛𝑣)

𝛼𝑖(𝑡) =

𝛼𝑖1 if 𝑡 ∈ [𝑡0, 𝑡0 + 𝑇𝑐)

𝛼𝑖2 if 𝑡 ∈ [𝑡0 + 𝑇𝑐 , 𝑡0 + 2𝑇𝑐)
⋮

𝛼𝑖𝑚 if 𝑡 ∈ [𝑡0 + (𝑚 − 1)𝑇𝑐 , 𝑡0 +𝑚𝑇𝑐)

(𝑖=1,..., 𝑛𝑟)



min( )f TTS D= +
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𝑚𝑖,𝑡 = 𝑚𝑖,𝑡−1 + 𝑇 𝑑𝑖,𝑡−1 − 𝑟𝑖,𝑡−1 , 0 ≤ 𝑚𝑖,𝑡 ≤ 𝑚𝑖 𝑚𝑎𝑥

𝑟𝑖,𝑡 = ቐ
𝑚𝑖𝑛 𝑛𝑟𝑞𝑖 𝑚𝑎𝑥; 𝑚𝑎𝑥 𝑟𝑖,𝑡

𝐿𝐶; Ƹ𝑟𝑖,𝑡 RM control

𝑚𝑖𝑛 𝑛𝑟𝑞𝑖 𝑚𝑎𝑥 ; 𝛽𝑖,𝑡−1𝑣𝑓𝑘𝑖,𝑡−1) VSL control

𝑟𝑖,𝑡
𝐿𝐶 = 𝑟𝑖,𝑡−1

𝐿𝐶 +
𝐿𝑖

𝑇
(𝑛𝑖𝑘𝑚𝑎𝑥,𝑖 − 𝑘𝑖,𝑡−1);Ƹ𝑟𝑖,𝑡 = Ƹ𝑟𝑖,𝑡−1 −

1

𝑇
𝑚𝑖 𝑚𝑎𝑥 −𝑚𝑖,𝑡−1 ;

𝑛𝑖−1𝑞𝑖−1,𝑡 𝛼, 𝛽 + 𝑛𝑟𝑟𝑖,𝑡 − 𝑛𝑠𝑠𝑖,𝑡 − 𝑛𝑖𝑞𝑚𝑎𝑥,𝑖 ≤ 0, 𝑡 = 1,… , 𝜏

▪ Road Capacity constraints

▪ Traffic flow constraints

𝑘𝑖,𝑡(𝛼, 𝛽) = 𝑘𝑖,𝑡−1(𝛼, 𝛽) +
𝑇

𝑛𝑖𝐿𝑖
𝑛𝑖−1𝑞𝑖−1,𝑡−1 𝛼, 𝛽 − 𝑛𝑖𝑞𝑖,𝑡−1 𝛼, 𝛽 + 𝑛𝑟𝑟𝑖,𝑡−1 − 𝑛𝑠𝑠𝑖,𝑡−1



Scenario : closure of 3 lanes due to a non-recurrent event at the
location shown above
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Simulated data with no control - Density distribution 
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Simulated data with no control

Flow rate (veh/hour/lane) Speed (km/hour)



Density (veh/km/lane) 13

Simulated data with VSL & RM controls



VSL profiles
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RM profiles
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SUMO

Traffic Control Interface (TraCI)

Macrosimulation for VSL-RM 

Control (Python script)

Vehicle ID

Lane ID

TLS ID 

VSLS ID

Induction Loop:

Traffic variables

Model parameters

II. Traffic Control Interface in SUMO 

Observed traffic 

variable

Kwinana Fwy 

Network 

Observed road 

incident dataset

TLS 

VSL



14 cells

5 on-ramps

2 off-ramps

III  VSL and RM Control in  Another Scenario  in morning Rush Hours 

2 cells with 4 lines 12 cells with 3 lines 





s.t.

Total spent time Model:



Results:





Table 2 Total Time Spent and ramp delay for different strategies
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