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Traffic Lights  
Å Intended as source of safety and 

efficiency 

Å Become source of delay under 
heavy demand 

Å How to make them smart, agile and 
demand responsive? 
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Evolution of ñAdaptiveò Traffic Signal Control 
MARLIN-ATSC: Level 44 

 

Level 0 
ɆFixed-

Time and 
Actuated 
Control  
ɆTRANSYT 
Ɇ1969, UK 

Level 1 
ɆCentralized 

Control, Off-
line 
Optimization  
ɆSCATS 
Ɇ1979, 

Australia  
Ɇ>50 

installations 
worldwide  

Level 2 
ɆCentralized 

Control, On-
line 
Optimization 
ɆSCOOT 
Ɇ1981, UK  
Ɇ>170 

installations 
worldwide  

Level 3  
ɆDistributed 

Control, 
Model-Based 
ɆOPAC, 

RHODES 
Ɇ1992, USA 
Ɇ5 installations 

in USA 

 

Level 4 
ɆDistributed 

Self-Learning 
Control  
ɆMARLIN-

ATSC 
Ɇ2011, Canada 
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Issues with Leading ATSC Technologies? 

ɆExpensive 
ɆNot scalable  
ɆNot robust 

Centralized  

ɆRelying  on an accurate traffic modelling 
framework 
Ɇ the accuracy of which is questionable 

Model -Based 

ɆIncreasing the complexity of the system 
exponentially with the increase in the number of 
intersections/controllers  

Curse of 
Dimensionality  

ɆRequiring highly skilled labour to operate due to 
their complexity.  

Human 
Intervention 

Requirements  
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MARLIN: The Technology Solution  
Reinforcement Learning  

Reward (savings in delay) 

environment  

action 

observation (queue Lengths) 

MARLIN 
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Actual  Network  Paramic Model  

Simulated Testbed 
Bay and Front (Downtown Toronto)  

Traffic Volumes (OD Matrix)  
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Performance: Average Delay Reduction  
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48.9% 

39.5% 



MARLIN- ATSC: Game Theory and 
Network-Wide Coordination 
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Collaboration with each 
adjacent intersection in the 

neighborhood 

8 

Corridor Synchronization 



Large-scale Simulated Testbed 
Downtown Toronto  
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MARLIN-IC vs BC 

% of Savings in Average Delay 
Area 1 

Area 2 

Area 3 



Simulation Testing on City of Burlington  

Walkers Line & Harvester Rd. Guelph Line & Harvester Rd. 
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Harvester and 

Fraser Dr 

WalkersLine and 

Harvester  

WalkersLine and 

QEW N Ramp  

WalkersLine and 

QEW S Ramp  

SSR and Harvester 

Guelph Line and 

Harvester  

Guelph Line and 

QEW S Ramp 

Guelph Line and 

QEW N Ramp 
SSR and Harvester 

WalkersLine and 

Fairview  

Testbed
1
 

Testbed
2
 

Testbed 2  Testbed 1  

  

  

  

  

  

  

  
Guelph Line and  

QEW  S 

  

Ramp 

  

Guelph Line and  

QEW  N   Ramp   
SSR and Harvester   

  

Guelph Line and  

Harvester  


