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”The future has already arrived;

It’s just not evenly distributed”

Automation in Transportation 



 Which: Deconfuse terminology -Connected Vehicles (CV) context

 How: Systems and technology

 What: Functions/Services – public and commercial

 Who: Key players in value creation

 When: Timing 

 Planning Response: State/metro/local



(dumb) (dumb)(smart) (smart)



 “Intelligent Transportation Systems” (exists)

o Based on embedded systems deployed by state/local DOTS

• sensors/cameras/fiber optics

• dynamic message signs/ramp meters

 “Autonomous Vehicles” (in early phases)

o Self-contained: rolled out incrementally in new vehicles – brand 

by brand

 “Connected Vehicles: – on-board and roadside 

equipment (

o Commercial – via cellular – exists today and incremental

o Public interest – via special hi-speed comms. -- awaits gov’t 

mandate or voluntary automaker agreement



 For public purposes

 V2I (“Infrastructure”) -- Connects to traffic management  centers 

 V2D (“Device”) -- Connects to traffic signals and signs

 V2V -- Extends autonomous vehicle “vision” beyond line of sight for safety

 For commercial purposes

 V2C (“cloud”) -- Connects to Internet, OEMs  and other service providers





 Low speed communication

 Satellite for crash response --anywhere

 Cellular –mobile (Bluetooth) or embedded

 Commercial sponsorship

 High speed communications

 Dedicated radio system - Short range/instantaneous

 For crash avoidance/cruise control

 Public program

 (Note: high speed cellular in development)



https://smallcells.3g4g.co.uk/2014/05/small-cells-for-connected-car.html

Competing Technologies
– DSRC VS Cellular

https://smallcells.3g4g.co.uk/2014/05/small-cells-for-connected-car.html


https://enterpriseiotinsights.com/20170614/internet-of-things/20170613internet-of-thingsv2x-

technology-gaining-traction-smart-mobility-tag23

V2D (today) -- V2I and V2V (Future)



V2I –Today and Future

 CV-based travel/traffic data

 Plow truck operations 

 Tolling/road pricing

 Pavement condition data

 Elimination of selected  signage, markings



accenture





https://favsummit.com/pdfs/richard-bishop.pdf

 Connected Contribution to 
Improved trucking
 Links braking to allow drafting 

spacing

 Connects with Operations Center

 Remote diagnostics

 Potential roadside connections



http://e.huawei.com/it/publications/global/ict_insights/201711060837/solutions/201712121546



V2V

V2I

V2C







http://attap.umd.edu/cvs-and-avs/what-are-cvs-and-avs/



(Mandate

vs

Voluntary)



https://www.automotiveworld.com/analysis/manufacturing-gets-connected-smart/

ROLE OF 

PUBLIC 

SECTOR

 Regulate 

 Cooperat

e

 Accelerat

e





http://www.cts.virginia.edu/wp-content/uploads/2014/05/Task3._Future_TMC_12232013_-_FINAL.pdf



 Transformational -- Not trends extended

 Shift from Construction focus to Operations (ITS.CV/AV)

 Uncertainty regarding CV timing (OBUs)

 Infrastructure (RSUs) provision – public vs private

 Pilot testing, learning, and no regrets early deployment

 Business Case vs DOT resources/capabilities

 State  regulatory focus

 Technology Choice/Spectrum Allocation

 Information Security/privacy/liability

 Data Ownership



https://mydigitalpublication.com/publication/?i=440783&article_id=2890264&view=articleBrowser&ver=html5#{"issue_id":440783,"view":"articleBrowser","article_id":"2890264 }

https://mydigitalpublication.com/publication/?i=440783&article_id=2890264&view=articleBrowser&ver=html5#{"issue_id":440783,"view":"articleBrowser","article_id":"2890264


 Impact on travel demand, trip length and VMT

 Ride hailing/car sharing 

 Demand vs (reallocated) capacity impacts: congestion? 

 New transit modes/MaaS – Impact on traffic/transit?

 Land-use /urban design

 Impact of trip length on suburbs

 Central area urban design – parking, shared sts., curb space, MaaS

 New data sources - Track and update

 Analytics, models and staff capability development
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