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Identif?: and Assess Coordinate and Demonstrate Promote Sustain Efforts
Technelogies Lead R&D Value Implementation Throughout Lifecycle

1: Identify and assess emerging, priority technologies for their feasibility,
applicability, opportunities, and impacts to the transportation system.

2: Coordinate and lead ITS research and development in the public interest.

3: Demonstrate the benefits of proven ITS technologies for improving the
transportation system.

4: Promote widespread adoption of ITS technologies throughout the
transportation system.
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Emerging Technology

Mobility on Demand

Artificial Intelligence

' Smart Cities and Communities

Next Generation Communications for
CONNECTING AND SECURING / \ P Transportation

COMMUNITIES

A GUIDE FOR FEDERAL AGENCIES SUPPORTING
RESEARCH, DEVELOPMENT, DEMONSTRATION,
AND DEPLOYMENT OF TECHNOLOGY FOR
SMART CITIES AND COMMUNITIES

Innovative Practices

Product of the
SMART CITIES & COMMUNITIES TASK FORCE

SUBCOMMITTEE ON NETWORKING & INFORMATION
TECHNOLOGY RESEARCH & DEVELOPMENT

COMMITTEE ON SCIENCE & TECHNOLOGY ENTERPRISE
of the
NATIONAL SCIENCE & TECHNOLOGY COUNCIL
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Next Generation Communications — 5G

= Collaborate with public and private sector organizations to identify transportation
use cases for 5G communications

= Develop evolutionary scenarios from present day communications in the
transportation system to 5G communications

Autonomous driving use cases

Evolution to 5G NR, while being backward compatible 5G NR C-V2X Rel-16
C-V2X Rel-14 is necessary and operates with Rel-16

Backward compatible with Rel-14/Rel-15 enabled vehicles

Basic and enhanced safety

: - Higher throughput Wideband carrier support
C-V2X Rel-14/Rel-15 with enhanced range and reliability

Higher reliability Lower latency

Basic safety
IEEE 80211p

e U.S. Department of Transportation 4



Innovative Practices

ITS JPO proposes a multimodal effort to incubate and drive the adoption of
modern technology best practices across the ITS portfolio. This will help
government program managers effectively procure and manage projects that
use innovative practices such as machine learning, agile development, and
collaborative source code development that are foundational to the next

generation of ITS projects.

Initial focus areas:

PGNP A Bring Innovative Practices and Methodologies
into the USDOT Enterprise and Transportation

Sector
Collaborative Source

Code Development » Provides targeted workforce development activities

+ Enables multi-modal sharing of code and peer exchanges

* Works with and feeds into the Digital Transformation Initiative and Professional
Capability Building programs

+ Works with partners in the national innovation community

Machine Learning &
Advanced Data Science
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Data Access and Exchanges

" Transportation.gov

U.S. Department of Transportation

ITS JPOSITE | HOME | ABOUT | PUBLIC ACCESS | METRICS | VISUALIZATIONS

EXPLORE OUR DATA

Department of Transportation TS JPO Data
Welcome to the ITS JPO public access point foriTS-data

100 data sets and counting! SEARCH

WYOMING DOT
CONNECTED
VEHICLE PILOT
ach oA

WYOMING CV PILOT BASIC WYOMING CONNECTED
SAFETY MESSAGES SAMPLE VEHICLE PILOT BASIC SAFETY
Contains a sample of sanitized Basic Safety MESSAGE VISUALIZATION

Messages collected from the Wyoming Connected

A visualization portal for the Wyoming CV Pilot
Vehicle pilot.

Basic Safety Messages.

ABOUTDOT | BRIEFINGROOM | OURACTIVITIES

VIEW THIS PROJECT ON GITHUB

Connected Autor
(CACC Algoritm Callg

PROOF-OF-CONCEPT VEHICLE
PLATOONING BASED ON CACC

Performance of a proof-of-concept vehicle
platooning based on Cooperative Adaptive Cruise
Control (CACC).

www.its.dot.govldatal e U.S. Department of Transportation




Cybersecurity for ITS

ITS JPO proposes establishing a cross-cutting, multi-modal effort to
develop a customized profile of the NIST cybersecurity framework for ITS

deployments.

Baseline — Developing a comprehensive baseline of ITS
cybersecurity activities across DOT and analyze this baseline to
identify the needs within individual modes as well as across the range

of ITS deployments.

Profile Development — Apply the CSF across all deployments of
intelligent transportation systems to develop a common ITS profile.
Technology Transfer — Support the technology transfer from other
sectors that accelerate adoption of cybersecurity technologies within
ITS deployments.

Supports OCIO and OST-P activities regarding a multi-modal
approach to transportation cybersecurity.
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NIST Cybersecurity Framework

= Voluntary framework developed through a collaborative
process by industry, academia, and government
stakeholders

= Provides an approach to prioritize cybersecurity resources,
make risk decisions, and take action to reduce risk.
» The Cybersecurity Framework consists of 3 components:

1. The Core: provides an easy-to-understand set of desired
cybersecurity outcomes.

2. Profiles: portrays organizations’ unique requirements,
objectives, risk appetite, and resources.

3. Implementation Tiers: indicates how an organization
manages cybersecurity risks.

M s ..
IDENTIFY PROTECT DETECT RESPOND
Asset management Access control Anomalies and Response planning
- events
Business environment Awareness and training Communications
Data security Security continuous .
Governance monitoring Analysis
. Information protection . B
Risk assessment and procedu?es Detection process Mitigation
Risk management Maintenance Improvements
strategy

Protective technology

e U.s.

CORE

CYBERSECURITY
FRAMEWORK

TIERS

PROFILE

RECOVER

Recover planning
Improvements

Communications

Department of Transportation



Automation

Traffic Manag_ement m_— : Inspection & Enforcement
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» Automated Driving Systems 2.0

= Roundtable on Data for Automated Vehicle
Safety

= Public Listening Summit on Automated
Vehicle Policy

= Modal RFI and RFC Releases O

- FHWA Natlonal Dlalogue On nghwa NATIONAL DIALOGUE ON
Automation Series HIGHWAY AUTOMATION

. . @ Automated Vehicles 3.0
= FMCSA and NHTSA Listening preparine ror THE FuTuRE
OF TRANSPORTATION
= OMNIBUS 2018 | T

= =
wll |

ROUNDTABLE ON DATA
FOR AUTOMATED VEHICLE SAFETY
SUMMARY REPORT

» Preparing for the Future of
Transportation: Automated
Vehicles 3.0
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Smart Application
Wayfinding Workshop

& Navigation Polling Results
Systems

Pre-Trip
Concierge &
Virtualization

Shared Use,
Automated

Vehicle Safe
Intersection

Application Workshops Crossing

Tech Scanand RFI Leverage
y Existing
Integrated Technologies
Payment
Platforms
Universal
Design
Standards

tandardized
Accessible
Data Foundational
Platform Considerations

Stakeholder
Research

Stakeholder
Assessment

® 0 POSO PP ESPOOOISOIOESIOISPESESTOSRN

29 5000000000000

New
Application

Technology New Technology

Evolution and
Improvement

Integration and
Application
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Enabling the Complete Trip

1. Plan and Book a Trip
Andy uses a pre-trip
concierge
application.

5. Arrival at Destination
Andy safely arrives at his
destination, while the pre-

trip concierge application
plans his return trip home.

2. Travel to Transit Station
An automated shuttle
(rideshare service) is
dispatched.

4. Cross the Street
As Andy approaches an
intersection, his safe
intersection crossing
application communicates with
the traffic signal.

3. Ride the Bus/Take a TNC
While on the bus, Andy receives
direction on when to pull the Stop
Request cord from his

e U.S. Department of Transportation 12



Accelerating Deployment
@ ® 2 ”"'::::.“.:3‘5.1".“::5"“"’ , P e |

IMAGINE A TRANSPORTATION SYSTEM IN WHICH pedestrians, objects from traffic signals

VEHICLES CAN SENSE & ' -
\ COMMUNICATE e -
v

THINGS THAT YOU CAN’T.

=2 Q«.»

More cooperation

ressssssnse between vehicles for
ey smoother traffic flow

Connected Vehicles
A Solution worth Achieving




Connected vehicles
are being tested
nationwide

USDOT supports
“Connected
Automation” for
self-driving cars

New Security
Credential
Management System
is operational

USDOT proves
connected vehicles
are interoperable

Free connected
vehicle data is
available to the public

Connected Vehicle Deployment Locations — Planned vs. Operational

Lansing M-43 Project
MDOT Wayne County Project
Lake Forest Park/Kenmore

.(. b Safety Pilot, Ann Arbor
= King County WA

Road Commission for

WSDOT SPAT, Poulsbe §| WSDOT Seattle SR-522 SPaT SEe e

NY CV Pilot

St. Clair and

Macomb County Dept. Lapeer Counties, M|

Roads Projects (3)

MichDOT I-75
Connected Work Zone

Southeast Ml
Ypsilanti Township M

Long Island, NY
NYS Thruway

Smart Belt

CV Energy Study, Ann Arb :
B SO e Coalition, OH

Smart Belt Coalition (M1}

o o/ WSDOT SPal, Spokane PennDOT SPaT, PHILA

WSDOT SPaT, Vancouver 2\
T

Ada County Highway District
&, |

UTA SPaT

Madison, WI

San Francisco ATCMTD — : INDOT SPaT Merrillville g

TH-55 (Mpls./1-94) __4 @ \‘
AACVTE, Ann Arbor
 MichDOT |-94
INDOT SPaT Greenwood

O o Kansasc‘?_o

| St. Louis SPaT

California CV Test Bed
":’ O | Prowo BRT Q)

|-580/Washos County, NV I

SmartPGH

PennDOT SPaT,
Pittsburgh

PennDOT SPaT,
Ross Township

PennDOT SPAT,
Harrisburg

k)
| PennDOT SPaT, -76
Fairfax County, VA
\ Howard County SPaT

O Wyoming CV Pilot
Road X I-70
Columbus, OH

l Indlana CV Corridor
/ Springfield, MO SPaTt Haanie) TN '_5_‘___—-

Las Vegas Freemont

Street SPaT Corridor \QJ Audi, Las Vegas Denver, CO

(O Los Angeles, CA
LA ATCMTD

Q) OH Tumpike
TnDOT SPaT, Knoxw\le

Atlanta Smart Ccrrldor Demo GA | Q

GDOT Atlanta SPaT =
O south Carolina cv | Virginia (VDOT)

| > Test Bed
Univ of AL/ALDOT SPaT At NCDOT SPaT, Cary

San Jose, CA (2)
Q0 Loop 101 Mobility Project

Anthem Test Bed

College Station, TX

O Tallahassee SPaT

Houston, TX O <« Gainesville SPaT
Charlotte County, FL

A
@,
Tampa CV Pilot O
Orlando, FL (2)

Miami Freight Project C)

@ Planned Projects # 54
@ Operatlonal Projects al 84

e, The National Transportatio ter (USDOT) *Includes aftermarket devices **Includes
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Preparing for the Future of
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