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What is Connected Vehicles? 



Connected Vehicles? 
Cooperative vs. Autonomous Automated Vehicles 

Automation 

Connectivity/ 

Communication Latency 

Full Automation 

Cooperative Autonomous 

Low Latency 

- V2V platooning 

- Intersection Collision 

Avoidance 

- Self-driving 

High Latency 
- Sharing congestion and 

routing information 
- Self-driving 



Progression Towards Automation 
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Why Connected Vehicles 

Congestion 

Collision 

Emissions 



Research Steps 

Congestion Avoidance 

• Quantifying The Mobility, Safety And Environmental Benefits Of V2v And V2i 
Information Sharing For Congestion Avoidance 

Automated Driving 

• Traffic-Flow Characteristics of Cooperative vs. Autonomous Automated Vehicles  

Infrastructure Optimization 

• Optimizing Numbers and Locations of Freeway Roadside Equipment (RSE) in 
Connected Vehicle Environment for ITS application 



Step 1, Quantifying Routing Benefits of Connected Vehicles 

Mobility, Safety and Environmental  



Impact on mobility 

25% 



Impact on Emissions 
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51% 



Impact on Safety  
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46% 



Step 2, Impacts of Cooperative Driving 
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Next Steps (Step 3) 

 Optimizing Location of Infrastructure 
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Optimization Location of RSEs 

 Target : Realize Mobility, Safety and 
Environments Benefits 

 Without Excessive Deployment of RSEs 
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Number of RSEs 

Benefits/Costs 



Simulation Testbed 
Toronto 400 series  Highways 
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Thank You! 
 


