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Background/Motivation
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Objectives

▪ Propose novel transit management strategies that improve both 
transit and traffic performance:

– Improve transit service performance (speed, reliability, comfort, and 
energy consumption)

– Give priority to transit

– Minimize the impact on the general traffic
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Proposed Strategies
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Driver Advisory system (DAS)

Space Priority (EBLs, DBLs) Time Priority (TSP)
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Driver Advisory System (DAS)

▪ Allows buses to arrive at the intersections when the signal is 
green

▪ Based on CV technology (V2I)

▪ Reduces the instances of bus stopping (Lower energy 
consumption, Environmentally friendly, Improve comfort, 
Achieve max travel speed)

Choose the bus speed 



Driver Advisory System (DAS) Components
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Driver Advisory system (DAS)

Green Light Optimal 

Speed Advisory (GLOSA)

Green Light Optimal Dwell 

Time Advisory (GLODTA)



Space Priority (support the DAS) 

▪ To allow the bus to travel at the advised speed. 
Two strategies are tested:

– EBLs

– Dynamic Bus lanes (DBLs)
• These lanes are accessible to cars when buses are not 

present

• Connected vehicles (CVs)
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Driver (Speed)Advisory System Concept 
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Simulation Case study-RapidTO- Eglinton E
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▪ In December 2019, the Toronto Transit Commission (TTC) Board approved the TTC's 
5-Year Service Plan

▪ The TTC identified 5 corridors for the implementation of EBLs; these corridors 
experience heavy vehicles and carry high volumes of transit passengers



DAS Algorithms 

▪ Four algorithms with four different objectives are developed.

12

Arrive at green Comfort Headway Energy

A-1 (Arrive at 

green)
✓

A-2 (Comfort 

Algorithm)
✓ ✓

A-3 (Headway 

Algorithm)
✓ ✓

A-4 (Energy 

Algorithm)
✓ ✓



Description of the (A-1) Algorithm

▪ Same performance 
as traveling at the 
maximum speed
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Description of the Comfort Algorithm (A-2)

▪ Minimize the 
changes in the 
speeds (delta V) 
from segment to 
segment

▪ Sacrificing travel 
time to improve the 
level of comfort
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Description of the Headway Algorithm (A-3)

▪ choose the maximum 
speed that allows the bus 
to reach the intersection 
while the signal is green 
and at the same time 
maintain the headway 
regularity
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Description of the Energy Algorithm (A-4)

▪ Minimize the bus energy consumption rate based on Abdelaty and 
Mohamed (2022)

▪ 𝐸𝑐 = −0.885 + 0.38 𝑔 + 0.012 𝑆𝑜𝐶𝑖 + 0.260 𝑅𝐶 + 0.036 𝐻𝑉𝐴𝐶 + 0.005 𝑃𝐿 +

0.065 𝐷𝐴𝑔𝑔 + 𝟎. 𝟏𝟐𝟖 𝑺𝑫 + 𝟎. 𝟎𝟎𝟕 𝑽𝒂 + 0.173𝐶𝐷
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Where: 𝐸𝑐 is the energy consumption rate (kWh/km), 𝑔 = road gradient, 𝑆𝑜𝐶𝑖 is the bus initial state of 

charge, 𝑅𝐶 is the road condition (dry, wet, icy), 𝐻𝑉𝐴𝐶 is the Heating, ventilation, and air conditioning, 𝑃𝐿 is 

the passenger loading, 𝐷𝐴𝑔𝑔 is the driver aggressiveness in terms of acceleration and deceleration, 𝑆𝐷 is the 

stop density represented as the average number of bus stops per km (including stops for dwelling and stops at 

the intersections), 𝑉𝑎 is the average bus speed, and 𝐶𝐷 is the drag coefficient.



Results (Average bus speed)
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Results (Average traffic speed)
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Results (Bus range) battery with 350 kWh capacity
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Results (headway deviation)
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Results (Total person travel time)
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Time Priority (TSP)

▪ For the case of DBLs

▪ Unconditional with 
red truncation

▪ To offset the time 
required to clear the 
accumulated queue 
during the red phase



Results (Average bus speed)
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Results (Bus range) battery with 350 kWh capacity
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Conclusions

▪ Benefits of the DAS:

– 50% reduction in the total number of bus stops

– 30 to 50% higher levels of comfort

– 15 to 21% lower bus energy consumption rates

▪ A-3 can substantially improve the headway regularity and enhance 
the regularity LOS from LOS E or F to LOS C, 

▪ Resulting in a major reduction in the passenger waiting times at the 
bus stops.
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Conclusions

▪ A-3 with DBLs is the optimum scenario as it achieves the lowest 
total person travel time

▪ As a result of the significant improvement in transit service 
performance that offsets the minor negative impacts on the 
general traffic. 
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Questions
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Additional Slides
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Dynamic Bus Lanes Clear distance 

▪ A clear distance of 
150 m and EBLs 
achieve similar 
levels of transit 
service 
performance
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