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If you are flying from India, Hong 

Kong, Tokyo, Beijing or Sydney 

to Toronto, what is your flight 

plan (route)? 
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Direct Flight – Singapore to Toronto 
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Indirect Flight  

Singapore to Vancouver to Toronto 
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Your choices are: 

• Direct Flight – e.g. Singapore to Toronto 

 

• Indirect Flight – e.g. Singapore to 

Vancouver (or other intermediate stop) 

to Toronto 

5 



The industrial innovation process 

• Customer demand  Market research 

• Need for improvement in capabilities of 

aircraft  target functionality of aircraft and 

components 

• Demand improved technology from 

suppliers  improved functionality 

• Trade off with cost of improved 

functionality 

 

 

6 



Research is driven by demand  

• Canadian Government  

Economic Action Plan 2012 

• Refocus the National Research Council on 

demand-driven business-oriented research 

that will help Canadian businesses 

develop innovative products and services. 
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Technology Development Should be 

Sensitive to the Potential Needs of the 

Ultimate Users 



Cargo Tracking Evolution – Transformational 
Gain from new technology  

Supply Chain 
Impact 

Time 

1. AVI  

Vehicle location at 
fixed locations 

2. Wireless 
Vehicle 
Tracking

  

Vehicle location at any 
location in real time 

3.  RTLS
  

Cargo location in real 
time 

•RFID 

•Transponders 

•Fixed readers 

•RFID 

•GPS 

•Cellular 

•Wi-Max 

•RFID 

•GPS 

•Wireless Lan 



Enabling a Smart Supply Chain Evolution 

Supply Chain 
Impact 

Time 
Cargo/vehicle status and 

condition in real time 

4. Freight-Vehicle  

Monitoring   

•RFID 

•Wireless 

•GPS 

•E-seals 

•Smart cards 

•RFID 

•Wireless 

•GPS 

•E-seals 

•Smart Cards 

•SCEM 

Software 

•SCE Software 

5. Supply Chain 
Event 
Management

  

React/respond to 
condition status in real 

time 

6. E-Supply Chain  

React/respond to 
condition status in 

real time across 
supply chain 

•RFID 

•Wireless 

•GPS 

•E-seals 

•Smart Cards 

•SCEM 

Software 

•SCE Software 

•Internet 



Vehicle 
location at 

fixed 
locations 

Vehicle 
location at any 
location in real 

time 

Cargo 
location in 
real time 

1. AVI  

2. Wireless Vehicle 
Tracking 

  

3. RTLS  

4. Freight-Vehicle  
Monitoring  

  

5. Supply Chain Event 
Management
  

6. E-Supply Chain  

Cargo/vehicle 
status and 

condition in 
real time 

React/respond 
to condition 
status in real 

time 

React/respond 
to condition 
status in real 
time across 
supply chain 

•RFID 

•Transponders 

•Fixed readers 

•RFID 

•GPS 

•Cellular 

•Wi-Mcx 

•RFID 

•GPS 

•Wireless Lan 

•RFID 

•Wireless 

•GPS 

•E-seals 

•Smart cards 

•RFID 

•Wireless 

•GPS 

•E-seals 

•Smart Cards 

•SCEM 

Software 

•SCE Software 

•RFID 

•Wireless 

•GPS 

•E-seals 

•Smart Cards 

•SCEM 

Software 

•SCE Software 

•Internet 



Where can we start to be  

more demand driven? 
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Where can we start to be  

more demand driven? 

• Start with Service Packages or Users 

Services in the ITS Architecture to identify 

where wireless communication currently or 

potentially adds value to the process. 

 

14 



Canadian ITS Architecture 

• Provides a unified framework for integration to guide the 

coordinated deployment of ITS programs within the 

public and private sectors. It offers a starting point from 

which stakeholders can work together to achieve 

compatibility among ITS elements to ensure unified ITS 

deployment for a given region. 

 

 

 

15 



Canadian ITS Architecture defines 

• The functions (e.g., gather traffic information or request a 

route) that are required for ITS 

• The physical entities or subsystems where these 

functions reside (e.g., the field or the vehicle). 

• The information flows and data flows that connect these 

functions and physical subsystems together into an 

integrated system. 
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High Level View of Canadian ITS 

Architecture 
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User Services 

• User services represent what the system will do 

from the perspective of the user.  A user might 

be the public or a system operator. 

 

• 37 user services which formed the basis for the 

ITS Architecture for Canada development effort, 

grouped into eight bundles for convenience. 
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 8 User Service Bundles 

1. Traveler Information 

2. Traffic Management 

3. Public Transportation Management 

4. Electronic Payment 

5. Commercial Vehicle Operations 

6. Emergency Management 

7. Advanced Vehicle Safety Systems 

8. Information Management 

9. Maintenance and Construction Management 
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User Service Bundle – Commercial 

Vehicle Operations (CVO)  User Services  

1. Commercial Vehicle Electronic Clearance 

2. Automated Roadside Safety Inspection 

3. On-Board Safety and Security Monitoring 

4. Commercial Vehicle Administrative Processes 

5. Hazardous Materials Planning and Incident Response 

6. Freight Mobility 

7. Intermodal Freight Management 

8. International Border Transportation Management 
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Service Packages 

 
• Identify the pieces of the ITS Architecture for 

Canada required to implement a service.  

• Most Service Packages are made up of 

equipment packages in two or more 

subsystems.  Service Packages are designed to 

address specific transportation problems and 

needs and can be related back to the user 

services and their more detailed requirements. 
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Canadian ITS Architecture V2.0 

CVO Service Packages 

 Fleet Administration 

Freight Administration 

Electronic Clearance 

CV Administrative Processes 

International Border Electronic Clearance 

Weigh-In-Motion 

Roadside CVO Safety 
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Canadian ITS Architecture V2.0 

CVO Service Packages 

  

Roadside CVO Safety 

On-Board CVO and Freight Safety and Security 

CVO Fleet Maintenance 

Hazardous Material Planning and Incident Response 

Roadside Hazardous Material Security Detection and Mitigation 

CV Driver Security Authentication 

Freight Assignment Tracking 

Freight Terminal Management 

International Border Registration 

International Border Pre-Processing 

International Border Inspection  
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CVO 007 

Roadside CVO Safety 

• This service package provides for automated roadside safety monitoring and 

reporting. It automates commercial vehicle safety inspections at the roadside check 

locations. The capabilities for performing the safety inspection are shared between 

this service package and the CVO08: On-board CVO and Freight Safety & Security 

service package which enables a variety of implementation options. The basic option, 

directly supported by this service package, facilitates safety inspection of vehicles that 

have been pulled off the highway, perhaps as a result of the automated screening 

process provided by the CVO03: Electronic Clearance service package. In this 

scenario, only basic identification data and status information is read from the 

electronic tag on the commercial vehicle. The identification data from the tag enables 

access to additional safety data maintained in the infrastructure which is used to 

support the safety inspection, and may also inform the pull-in decision if system timing 

requirements can be met. More advanced implementations, supported by the CVO08: 

On-board CVO and Freight Safety & Security service package, utilize additional on-

board vehicle safety monitoring and reporting capabilities in the commercial vehicle to 

augment the roadside safety check. 
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CVO 007 

Roadside CVO Safety 

CVO07 - Roadside CVO Safety

Fleet and 

Freight 

Management

Fleet 

Administration

pass/pull-in + 

safety inspection request + 

electronic lock data request

Commercial
Vehicle Check

Citation and Accident

Electronic Recording

Commercial 
Vehicle

On-board CV

Electronic Data

Other CVAS

Commercial 
Vehicle 

Administration

CV Information

Exchange

Commercial

Vehicle Driver

identification information +

CVO weight and presence

safety status information +

accident report +citation +

credentials information +

cv driver record    

CV Safety and 

Security 

Administration

CVO pass/
pull-in message

Roadside Safety and 

Security Inspection

CVO Inspector

citation + accident report + 

daily site activity data + 

violation notification + 

CVO inspector input +

commercial vehicle check 

override mode

Basic

Commercial

Vehicle

CVO pass/pull-in message

CVO driver
initialization

safety inspection record

Enforcement

Agency

safety inspection report

safety inspection report +

safety status information  

violation notification +
accident report + citation

information
on violators

CVO inspector information

Roadside Electronic

Screening

citation +
accident report +
safety inspection 
report

Fleet Maintenance 

Management

electronic lock data +

tag datacv repair status

violation 
notification
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Map your research project 

 against ITS Service Packages 



Example:Development of DSRC for ITS 

applications - Vehicular Telematics over 

WiFi and WiMax Multihop Networks (ISS) 
• Professors Involved: Dr.Hossain and Dr. Leung 

• Technologies Involved: DSRC and Mobile Wi-Max 

• Improvements/Additions to Current Technology: 

• Enhanced Multi-channel MAC Protocol for DSRC to achieve 

performance standard 

• Optimize Transmission Range control for Multi-hop 

DSRC 

• Analyze Dynamic Spectrum Sharing between DSRC 

and Wi-MAX Radio 
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Example:Development of DSRC for ITS 

applications - Vehicular Telematics over 

WiFi and WiMax Multihop Networks (ISS) 
 

• Application of Technology: Enable Reliable Vehicle to 

Vehicle and Vehicle to Roadside communication using 

DSRC 

• Increased Capabilities: 

• Latency ? 

• Transfer rate ? 

• Range ? 

• Frequency (update rate) ? 

• Band width, packet size ? 

 

 

28 



Example:Development of DSRC for ITS 

applications - Vehicular Telematics over 

WiFi and WiMax Multihop Networks (ISS) 
 

• Increased Capabilities: 

• Failure probability ? 

• Reliability ? 

• Security ? 

• Interference Likelihood ? 

• Interoperatability? 

• Cost? 
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Map to appropriate ITS User Services or 

Service Packages 

 Fleet Administration 

Freight Administration 

Electronic Clearance 

CV Administrative Processes 

International Border Electronic Clearance 

Weigh-In-Motion 

Roadside CVO Safety 

On-Board CVO and Freight Safety and Security 

CVO Fleet Maintenance 

Hazardous Material Planning and Incident Response 

Roadside Hazardous Material Security Detection and Mitigation 

CV Driver Security Authentication 

Freight Assignment Tracking 

Freight Terminal Management 

International Border Registration 

International Border Pre-Processing 

International Border Inspection  
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Identify information flows, flow 

functionalities, and research outpout impacts 

process – e.g. CVO 007 Roadside CVO 

Safety 
CVO07 - Roadside CVO Safety

Fleet and 

Freight 

Management

Fleet 

Administration

pass/pull-in + 

safety inspection request + 

electronic lock data request

Commercial
Vehicle Check

Citation and Accident

Electronic Recording

Commercial 
Vehicle

On-board CV

Electronic Data

Other CVAS

Commercial 
Vehicle 

Administration

CV Information

Exchange

Commercial

Vehicle Driver

identification information +

CVO weight and presence

safety status information +

accident report +citation +

credentials information +

cv driver record    

CV Safety and 

Security 

Administration

CVO pass/
pull-in message

Roadside Safety and 

Security Inspection

CVO Inspector

citation + accident report + 

daily site activity data + 

violation notification + 

CVO inspector input +

commercial vehicle check 

override mode

Basic

Commercial

Vehicle

CVO pass/pull-in message

CVO driver
initialization

safety inspection record

Enforcement

Agency

safety inspection report

safety inspection report +

safety status information  

violation notification +
accident report + citation

information
on violators

CVO inspector information

Roadside Electronic

Screening

citation +
accident report +
safety inspection 
report

Fleet Maintenance 

Management

electronic lock data +

tag datacv repair status

violation 
notification
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Evaluating Wireless Technology 

Functionality In Transportation 

• Start with Service Packages or Users 

Services in the ITS Architecture to identify 

where wireless communication currently or 

potentially adds value to the process. 

• Simulate/Estimate Benefit-cost  
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Many model types for evaluating benefits 

• Write your own simulation 

• Traffic Flow models – Vissim 

• Routing and Scheduling 

• Activity based 

– BITSAFS models for China – Canada – U.S. supply chain 

– US DOT Freight Technology Assessment Tool (FTAT) 

• Consolidate into tool kit for assessing potential benefits of 
technology applications 
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Achieving an Efficient, Safe, Secure and Sustainable (ES3) 

Supply Chain  

Organization & 

Institutions 

(Public & Private) 

• Structure 
• Accountability 
• Culture 

             

Cross Border Freight 

Movement  

Plan – Implement – 

Control Processes 

 

Government 

 

Human 

Resources  
• Management & 

Labor Incentives 
• Skills & Training 
            

Infrastructure 

• Facility Functionality 

& Capacity 

• Network Design 

  

Information Technology Systems  
• CVS  
• ITS Systems 
• Supply Chain Systems 
• Networking Capabilities 
 

Regulatory Environment 

• Laws, MOUs 

• Regulations, Initiatives 

  

©Bureau of Intelligent Transportation Systems and Freight Security  –Sauder School Of Business 



Multiple Layers of the Supply Chain 

©Bureau of Intelligent Transportation System –Sauder School Of Business 



Applying FTAT 
Motor Carrier Efficiency Study 



Freight Technology Assessment Tool 
 

FTAT 



Performance Metrics 

(Rate the technology against 

the performance metrics list 

generated by the CBM Tool)

Benefit/Cost 

(1) Input technology costs, life, 

benefits, & “As Is” cost drivers

(2)  Input benefits of the 

technology, and “To Be” cost 

drivers 

Performance Measures

(Industry Standard Performance 

Metrics aligned with business 

processes)

Cost Drivers

(Generate  a list of cost 

drivers based on defined 

business process map)

Final Output

(1) Qualitative Performance Score: Reliability , 

Responsiveness, Flexibility, Assets, Safety, & 

Security

(2) Quantitative Financial output:  Net Present 

Value, Internal Rate of Return, Payback Period, 

and Benefit Cost Ratio

Technology Selection

(Select a technology to 

rate/evaluate)

Business Process Mapping

(Define your Business 

Processes)
Qulaitative 

Analysis

Technology Evaluator (User)

Expert Panel

Quantitative 

Analysis

FTAT Methodology 



FTAT Output 

 



Take away #1 

Canadian ITS Architecture 

• This purpose of the Canadian ITS Achitecture should be 

extended to: 

 

• The Canadian ITS Architecture provides a unified 

framework for the academic research community to 

identify and conduct value added research supporting 

ITS innovation and adoption in the public and private 

sectors. It offers a starting point from which the research 

community can identify the relevance of their research 

improving transportation efficiency, safety, security and 

sustainability in Canada. 

42 



Take away #2  - Benefits of Wireless and 

Connected Vehicle Research is creation 

of new opportunities 

43 

Technologies 

Future 

Technology 
Future Future Far Out   

Emerging 

Technology 
Candidate projects Pilot projects Future   

Proven 

Technology 

Public and private 
sector projects and 

programs 

Candidate projects Future   

Existing systems New Application 
New 

Concept 
  

Systems and Applications 
  



Take away #2  - Benefits of Wireless and 
Connected Vehicle Research  

• Reduce cost of existing ITS applications 

• Expand participation of existing ITS applictions 

• Increase or create new functionalities to 
expand benefits of existing ITS applications 

• Create new ITS applications, expand to 
logistics and supply chain 

• Speed up adoption, guide research and 
development directions 
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 Questions?          题 ?  

Preguntas? 
 

 Pytanie ? 
Dziękuję! 

Garland Chow, Sauder School of Business 
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Garland.Chow@sauder.ubc.ca 

mailto:Garland.Chow@freightsecurity.ubc.ca

