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Introduction 

The City of Toronto 

• Approximately 2.8 million people 

• Toronto Transit Commission (TTC) 

operates transit services – subways, 

LRTs, streetcars, buses, Wheel-Trans 

• Annual TTC ridership of over 500 

million trips on all transit modes 

• 143 bus routes, 11 streetcar routes, 

3 subway lines, 1 LRT 

 

 



Pilot Corridors 

Bathurst Corridor 

Dundas Corridor 



Pilot Corridors 

• Bathurst Street  

– Bus operations 

– 48 signals 

– 15 kilometer long N/S corridor 

– Several heavy pedestrian/car intersections 

– Team Lead - HDR 

 



Pilot Corridors 

• Dundas Street W 

– Streetcar operations 

– 37 signals 

– 10 kilometer long E/W corridor 

– Several heavy pedestrian/car intersections 

– Team Lead - IBI Group 



Interval-Based Timing 



Phase-Based Timing 
Page 1 – Basic Page 2 – TSP 



Toronto’s TSP Operations 

• Active Priority Control Strategy 

– Priority given to transit vehicle following detection 

– Detection via transit loops 

• Unconditional Priority Requests 

– First Sequenced, First Serve 

• Generally PEEK ATC-1000 controllers 

– Other NEMA controllers for special cases 



Overview of TSP Features 

• Existing TSP Features 

– Green Extension 

– All Direction Transit Priority 

– Phase Truncation (i.e. Early Green) 

– Call/Extend Special Transit Phases 

– Multiple TSP Opportunities per cycle 

– Shifting and skipping phases 

• Recovery after TSP 

– Offset Correction 

– Adverse effect on signal coordination 



Extension Algorithms 

• Current green extension algorithms (included in pilot 

projects) 

– Algorithm “A”: Green/Walk extension 

– Algorithm “B”: Green/SDW extension 

• Enhanced Algorithms  

– Algorithm “C” included as part of pilot 

– Algorithm “D” not included 



Green Extension 



Algorithm A 

• Advantages 

– Few Failed Extensions 

(30 s max.) 

– More pedestrian 

friendly 

• Disadvantages 

– Less Efficient signal 

operation (with 

longer FDW, City 

provides full 

clearance in FDW) 

– Not practical 

everywhere 

 



Algorithm B 

• Advantages 

– Efficient Signal 

operation 

– Practical with closely 

spaced signals 

• Disadvantages 

– More Failed 

extensions  

   (16 s max.) 

– Less pedestrian 

friendly 



Algorithm C 

• Advantages 

– Fewer Failed 

extensions 

– Improved efficiency 

(w.r.t. “A”) 

– More pedestrian 

friendly than “B” 

• Disadvantages 

– Less efficient than “B” 

– Not practical 

everywhere 



Modeling challenges 

• Emulate the operation of the real signal controller 

– Basic operation 

• FXT, SAP, SA2 

– TSP operation 

• Algorithm A, Algorithm B, Algorithm C 

• Emulate the operation of the real detectors 

• Model the rules of road around the streetcar 



Modeling the signal controllers 

• Standard NEMA controller for basic operation 

• Customized API to handle changes with TSP calls 

• Customized UI to input TSP parameters 

Transit Run Attributes Phase Split Attributes Phase Offset Correction 

 Attributes 



Modeling the detectors 

• Real World Placement • Model Placement 

– Offset needed to place 

detector beyond the stop 

line 

Stop line 

Cancel 

Loop 

Request 

Loop 



Modeling the rules of road 

• Private vehicles cannot overtake when the doors of the 

streetcar are open 

Right lane 

blockage when 

both detectors 

report streetcar 

presence 



Model Calibration 

• Modeled Section Flows - Bathurst 



Model Calibration 

• Modeled Turn Flows - Bathurst 



Model Calibration 

• Modeled Transit Travel Times- Bathurst AM 

Northbound Southbound 



Model Calibration 

• Modeled Transit Travel Times- Bathurst PM 

Northbound Southbound 



Simulation Video 



Questions 

Rajnath Bissessar, P.Eng 

Manager - Intelligent Transportation Systems (Operations) 

City of Toronto 

Transportation Services Division 

703 Don Mills Road 

Toronto, ON M3C 3N3 

Email: rajnath_bissessar@toronto.ca 

Phone (office): 416-392-8826 
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