
Experts Connecting Communities 

Connected & Autonomous Vehicles 



Today’s Transportation Challenges 

• Connected Vehicles have the potential of addressing approximately 
80% of the vehicle crash scenarios involving unimpaired drivers! 

• NHTSA – Connected Vehicles provide foundation to saving lives 

 



V2V: Vehicle-to-Vehicle V2I: Vehicle-to-Infrastructure 

V2X:  Vehicle to What? 



  Connected         vs.      Autonomous 



Autonomous will be Connected 

Connected Vehicles 
Autonomous 

Vehicles 



What makes Autonomous work? 



Sensors and Cameras Everywhere 



NHTSA Defined Levels of Automation  
 No-Automation (Level 0): The driver is in complete and sole control. 

 Function-specific Automation (Level 1): Automation at this level 
involves one or more specific control functions.  

 Combined Function Automation (Level 2): Automation of at least 
two primary control functions designed to work in unison to relieve 
the driver of control of those functions.  

 Limited Self-Driving Automation (Level 3): Vehicles at this level of 
automation enable the driver to cede full control of all safety-critical 
functions under certain traffic or environmental conditions.  

 Full Self-Driving Automation (Level 4): The vehicle is designed to 
perform all safety-critical driving functions and monitor roadway 
conditions for an entire trip.  



NHTSA Defined Levels (detailed) 
 No-Automation (Level 0): The driver is in complete and sole control 

of the primary vehicle controls – brake, steering, throttle, and motive 
power – at all times. 

 Function-specific Automation (Level 1): Automation at this level 
involves one or more specific control functions. Examples include 
electronic stability control or pre-charged brakes, where the vehicle 
automatically assists with braking to enable the driver to regain 
control of the vehicle or stop faster than possible by acting alone. 

 Combined Function Automation (Level 2): This level involves 
automation of at least two primary control functions designed to 
work in unison to relieve the driver of control of those functions. An 
example of combined functions enabling a Level 2 system is adaptive 
cruise control in combination with lane centering. 



NHTSA Defined Levels (detailed) 

 Limited Self-Driving Automation (Level 3): Vehicles at this level of 
automation enable the driver to cede full control of all safety-critical 
functions under certain traffic or environmental conditions and in 
those conditions to rely heavily on the vehicle to monitor for changes 
in those conditions requiring transition back to driver control. The 
driver is expected to be available for occasional control, but with 
sufficiently comfortable transition time. The Google car is an 
example of limited self-driving automation. 

 Full Self-Driving Automation (Level 4): The vehicle is designed to 
perform all safety-critical driving functions and monitor roadway 
conditions for an entire trip. Such a design anticipates that the driver 
will provide destination or navigation input, but is not expected to be 
available for control at any time during the trip. This includes both 
occupied and unoccupied vehicles. 

 



Tesla’s Migration Plan 

Special thanks to Randy Iwasaki from Contra Costa County Transportation Authority 



Rethinking the Layout of the Car 



Trucks May Be Some of the Earliest 



V2 – What? (Beyond V2V and V2I) 
 Vehicle to Central Systems & Service Providers (V2X) 

 Vehicle to “nomadic travelers” – Pedestrians, bicyclist, 
motorcyclists (V2X) 



DSRC       Connected Vehicles 

 Dedicated Short Range Communications 

What is it? 
 Special Wi-Fi radio (802.11p) adapted for high speed environment 

• Very short latency times – well suited for Safety Applications 
• Provides ad hoc communications 

 NA Frequency 5.9GHz – EU/Asia 5.8GHz 
• Dedicated frequency set aside by FCC – local agency license 
• 75 MHz of dedicated Spectrum  

 Relatively inexpensive in production quantities 

 

 



Lots of ways to connect 



Connected Vehicle Application 
Research 



What is already happening in the 
automotive industry? 



Early V2I Applications 



Video Time 

 USDOT Infrastructure & Application Focused 

 http://www.its.dot.gov/library/media/15cv_future.htm 

 

 AT&T: Customer Focused 

 https://www.youtube.com/watch?v=uoZHPZ1CXkk 

 

http://www.its.dot.gov/library/media/15cv_future.htm


Why Should Agencies Care About CAVs? 

 Planning Answer 
 Particular focus on Autonomous Vehicles 
 Because they are coming and the will change the way the transportation 

network is utilized 

 Engineering Answer 
 Particular focus on Connected Vehicles 
 Because they are coming and infrastructure will be needed to support 

them 
 When Autonomous Vehicles get more connected, they will be one in the 

same 

 Everybody Answer 
 We will all be dealing with a mixed fleet for some time 
 Timeline (next slide), safety/mobility/environment 



Timeline for Connected Vehicles 

Guidelines, 
Best Practices, 
Took Kits 





Autonomous Vehicle Projections 



Why Should Everybody Care About CAVs? 

 



Why Should Everybody Care About CAVs? 

 Increased Safety 
 Reduced crashes 
 Workzone safety 

 Improved Traffic Flow 
 Incidents cause significant congestion 
 Off peak and more remote areas 

 Improved Air Quality 
 Improved throughput reduces idling 
 Especially when combined with transition to hybrid and fully electric 

 Open Discussion? 

 



What are the requirements for CAVs? 

What can we do to get ready for CAVs? 

 Planning Answer 
 Particular focus on Autonomous Vehicles 
 Get educated about the impacts 
 Start incorporating into plans & introduce more agility and flexibility 

 Engineering Answer 
 Particular focus on Connected Vehicles (see comment before about why) 
 The key right now is to support flexibility and don’t “preclude” the ability 

to support technology 



V2I Intersection Architecture 
 



How Can Public Agencies Move Forward? 

Roundtable Discussion 
Planning perspective 
Engineering/Operations perspective 
Collaboration with Oregon and Portland Metro 

area 

Direction for VAST? 

Good Resources: 

https://www.pcb.its.dot.gov/eprimer/module13.aspx 

http://www.vtpi.org/avip.pdf  
 

 

https://www.pcb.its.dot.gov/eprimer/module13.aspx


DSRC Threat 

 In 1997 the FCC allocated the frequency spectrum of 5.9GHz 
specifically to transportation applications 

 Two bills are now before congress that propose opening up the 
5.9GHz band four unlicensed WiFi use.  This potentially poses a 
threat to the use of DSRC for safety applications. 

 ITS America and others have petitioned the FCC to and Congress to 
delay any action by the FCC until testing can show the DSRC for 
Connected Vehicles will not be impacted by opening the 5.9 GHz 
spectrum space to unlicensed us. 
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