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‘ Today’s Transportation Challenges

Safety

* 35,092 highway deaths in 2015

* 6.3 million crashes in 2015

* Leading cause of death for ages 5-24

Mobility
* 6.9 billion hours of travel delay
» $160 billion cost of urban congestion

Environment

ﬁ A - 3.1billion gallons of wasted fuel

* 56 billion Ibs of additional CO,

Data Sources:

2015 Motor Vehicle Crashes: Overview, National Highway Traffic Safety Administration (August 2016); 2015 Annual Urban Mobility Report, Texas
Transportation Institute (Aug 2015); Centers for Disease Control
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‘ Strategic Plan
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http://its.dot.gov/strategicplan/index.htmi
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Imagine a Transportation System in which

VEHICLES CAN SENSE &

\ COMMUNICATE
a ' Things That You Can't.




Connected Vehicle Deployment in the U.S.

USDOT Deployment Efforts:

* NHTSA V2V Light Vehicle
Notice of Proposed
Rulemaking

Locations Using 5.9GHz DSRC for Connected Vehicle Deployment

» Connected Vehicle Pilots:
New York City, Tampa, and
Wyoming

* Professional Capacity
Building: Webinars, Peer-to-
peer, and Classroom Training

* Open Data Resources

» Connected Vehicle Help
Desk

 Security Credential
Management System

» Connected Vehicle
Architecture

V2| Deployment Coalition
* 5.9 GHz UNII Device Testing
* Planned deployments in 20 Number of DSRC-Enabled Vehicles: 32,813 ® SmartCOIumbus
e lnce: \alos - The alioral Transportation Systers Center (USDOT) Number of DSRC-Enabled Devices (V2V and V21): 1,864 L
* FAST Act: ATCMTD Initiative

@ =USDOT Funded Projects
= Non-DOT Funded Projects




Connected Vehicle Pilot Deployment
Program

PILOT SITES

Spur Early CV Tech Deployment Measure Deployment Benefits Resolve Deployment Issues
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Connected Vehir:I}EilnLDggluyment (up to 50 months)

|

PHASE 3 Routine Operations
(minimum 18 months) (ongoing)

PHASE 1
(up to 12 months)

PHASE 2
(up to 20 months)

Concept Dev. ((\\

Transition

Tampa (THEA)

\an Cooperative Agreement




Connectivity Unleashes the Full

Potential of Automated Vehicles

Connected Vehicle @
Communicates with nearby

vehicles and infrastructure; Not
automated
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Autonomous Vehicle

Operates in isolation from other
vehicles using internal sensors




USDOT Automation

Policy and Deployment Initiatives

= JPO automation research
= Smart City Challenge

= NHTSA Automation Policy
Guidance

* FMCSA ITE CMV workshop
= FHWA Automation Vision

= FAST Act: Advanced
Transportation and Congestion
Management Technologies

Deployment Initiative S #BeyondTraffic
- AdVI SO ry CO mm Ittee on http://www.nhtsa.gov/About+NHTSA/Press+Releases/dot-initiatives-

Automation in Trans po rtation accelerating-vehicle-safety-innovations-01142016
(ACAT)




Advanced Technologies and Smart Cities

Technology convergence will revolutionize transportation, dramatically
improving safety and mobility while reducing costs and environmental impacts

» Order of magnitude

Vehlcle Automation safety improvements

Connected Vehicles } e [”" Benefits

» Reduced congestion

* Reduced emissions and

Internet of Thlngs use of fossil fuels

_ _ 5 { | 4 ; * Improved access to jobs
Machine Learning BTy - and services
¥ ™ * Reduced transportation
Big Data Z e - costs for gov't and users
' - 2\ « Improved accessibility

_}3;’-"& S — ofo
Sharing Economy. e — ] N and mobility

Smart Cities




‘ The Smart City Challenge Vision Elements

Technology Elements (Highest Priority)

Vision Element #1
Urban Automation

@

Vision Element #2
Connected Vehicles

?

Vision Element #3
Intelligent, Sensor-
Based Infrastructure

Innovative Approaches to Urban Transportation Elements (High Priority)

Vision Element #4
User-Focused Mobility
Services and Choices

Vision Element #5
Urban Analytics

B

Vision Element #6
Urban Delivery and
Logistics

Vision Element #7
Strategic Business
Models & Partnering

ore-
chgrqinq

Vision Element #8
Smart Grid, Roadway
Electrification, & EVs

Vision Element #10
Architecture and
Standards

Smart City Elements (Priority)

o

Vision Element #11
Low-Cost, Efficient,
Secure, & Resilient ICT

%

Vision Element #9
Connected, Involved
Citizens
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Vision Element #12
Smart Land Use




CHALLENGE

‘ Smart City Challenge

ALASKA MICHIGAN
Anchorage INDIANA Detroit
Indianapolis Port Huron/Marysville PENNSYLVANIA NEW YORK
ER Pittsburgh Albany/Schenectady/Troy/Saratoga Springs
-\ Portland _MINNESOTA Buffalo
Minneapolis/St. Paul IOWA OHIO Yonkers/New Rochelle/Mt. Vernon
CALIFORNIA Des Moines Akron Rochester
Chula Vista WASHINGTON Canton
NEBRASKA
Fremont Seattle Lincoln W'I\jC(?NSIN Cleveland MASSACHUSETTS
=
) Fresno Spokane Omaha adison Columbus Boston
on Bech
Moreno Valley
CONNECTICUT
Oakland
Oceanside New Haven
Riverside RHODE ISLAND NEW JERSEY
Sacramento Providence Jersey City
>an Jose i MARYLAND
NEVADA -‘. | WASHINGTON, DC || g jtimore
LasRVegas NORTH CAROLINA VIRGINIA
eno Charlotte Richmond
COLORADO Gr:elns.bsro Newpo:ct Il\ll<ews
Norfo
Denver — iroini
NEW MEXICO SOUTH CAROLINA || Virginia Beach
ARIZONA Albuquerque _ Greenville KENTUCKY
Scottsdal TEXAS o
cottsdale " ALABAMA Louisville
Tucson Austin _— GEORGIA
Birmingham
Montgomery Atlanta
OKLAHOMA FLORIDA Brookhaven
Oklahoma City . Jacksonville Columbus
Tulsa Kansas City [iRenireeee Miami
Chattanooga S Ic:rltandg
LOUISIANA Memphis tT e
Baton Rouge Nashville allahassee
New Orleans Tampa
Shreveport




‘ SmartColumbus

CONNECTED CONNECTED SUSTAINABLE
VISION ACCESS TO JOBS SMART LOGISTICS RESIDENTS VISITORS TRANSPORTATION
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Columbus Connected Integrated Data Enhanced Human Electric Vehicle
Transportation Network Exchange Services Infrastructure

(CCTN)
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Residential District Commercial District Downtown District Logistics District
Linden Easton Urban Core Rickenbacker
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Transportation in a Connected City

—and More
Applications that support connectivity

) Tr_ansportati_on IS Critical to making between Electric Vehicles and the
acity V\_lork — 1N Commutlng to work, Smart Grid or smart street lights
education, entertainment, as well as triggered when vehicles are nearby

shipping and receiving products.”

Public Services —Trash,
Recycling, Water, and
Waste Water

Sensors on trash cans
informing public services
when they need to be
picked up — reducing
unnecessary fleet travel

Health and r :
Human Services Q Public Safety

Applications to support healthier \ \
lifestyles (e.g., biking) and reduced Incident Management

emissions resulting in healthier Applications that reduce
people — or getting people to health response times for first

care _— responders
Smart payment Y
Smart Payment ‘ applications for
parking, transit,
and other
Source: USDOT services

Telecommunications

Communications to support
ITS and connected vehicle
applications




Beyond Transportation — Internet of

Things (loT)

= A digital “nervous” system for the things that comprise our surroundings
= Pervasive sensors and actuators on fixed and mobile devices
= Data made widely accessible via networks

Smart Roads

Warmning messsges and dwersions
according to clmate condibons and
mvents bke acccdents or

Smartphones Detection Electromagnetic Levels

: i Detect iFhone and Androd devices and m Measurament of the snergy radizted
Air Pollution genersl any device which works with Wil or by coll stations and and WiFi routers
Blustooth interfaces

Smart Lighting

Irzelligent and weather adepise lghting
in stre=t Lights.

Control of OO, ermissions of factories, polluban
ernitted by cars and loxc gases genarated in
tarms,

Perimeter Access Control

Traffic Congestion

Access controd to restnicted areas and detection e
ot peaple in non-suthorzed sress

Radiation Levels

cias and pedestrnan
a0 driving and walking

Forest Fire Detection

Morutors OmBUEhan Gases and preemptve
fire cond o dating alert zones

Distributod measurement of radiation levels

Wine Quality Enhancing " nuclese power stations. surmoundings 1o Noise-UFban Maps
oo . S R * Sound monitoring & bar areas and
the amaunt of sugar in

riric zones in real time.

hezaith.

Offspring Care

Controt of growing condibens of the offsgrng m
animal farms 1o ensure s
Sportsmen Care

skqns monitaring in high performance
centers and felds

Structural Health
b

Mo
i b dings,

Water Leakages

Dataction of liquid on ca cutside tanks
and presaurs v s along pipes.

Vehicle Auto-diagnosis
Waste Management Information call fram CanBus to

Detection of rubbish lavels in contamers send real time alarms Io emergencies
to optemeze the trash collection routes ar provide advice 1o drvers

Smart Parking Iterm Location

Monitoring of parking spaces availabildy Search of indwsdual itlems in by surtaces
in the city. like warehouses or harbours.

Source: Noblis

Quality of Shipment Conditions Water Quality Golf Courses =
Momitoring of whrations, slrokes, contsiner openings Study of water susability Selective irrigs: dry zores to 0

o oA Ehain et ANEY T e ance PrBOITS <ea far fatna and bmbity for dnnkasie reres the water ressurces reqUred m libelium
s, the gresn oL Ibedium. com

«* by 2020 there will be 50 to 100 billion 'things’ connected to the Internet...




For More Information

Kenneth Leonard
USDOT /ITS JPO
ken.leonard@dot.gov

u Twitter: @I TSJPODirector

ﬂ Facebook: www.facebook.com/DOTRITA

. Website: hitp://www.its.dot.gov _
@ U.S. Department of Transportation

ITS Joint Program Office 17
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