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U.S. Department of Transportation
‘ Office of the Assistant Secretary for Research and Technology

Connected Vehicle Pilot
Deployment Workshop 2014

Kate Hartman
USDOT Intelligent Transportation Systems
Program Manager, CV Pilot Deployment Program

30 April 2014
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Red Light Violation Warning Eco-Approach and Departure at Advanced Traveler Information System
Curve Speed Warning Signalized Intersections Intelligent Traffic Signal System

Stop Sign Gap Assist Eco-Traffic Signal Timing (I-SIG)

Spot Weather Impact Warning Eco-Traffic Signal Priority Signal Priority (transit, freight)

Reduced Speed/Work Zone Warning Connected Eco-Driving Mobile Accessible Pedestrian Signal System
Pedestrian in Signalized Crosswalk Wireless Inductive/Resonance Charging (PED-SIG)

Warning (Transit) Eco-Lanes Management Emergency Vehicle Preemption (PREEMPT)

S EEELEEEEEEAm———————— ECQ-Speed Harmonization Dynamic SPEEd Harmonization (SPD-HARM)
V2V Safety Eco-Cooperative Adaptive Cruise Control Jueue Warning (Q-WARN)

_ _ Ete Tl T o bt Cooperative Adaptive Cruise Control (CACC)

Emergency Electronic Brake Lights (EEBL) Incident Scene Pre-Arrival Staging Guidance

Forward Collision Warning (FCW) Eeo-Ramp Meieiing for Emergency Responders (RESP-STG)
Intersection Movement Assist (IMA) Low Emissions Zone Management Incident Scene Work Zone Alerts for Drivers

Left Turn Assist (LTA) aEMChacgng D EU=ing talonmetion and Workers (INC-ZONE)
Blind Spot/Lane Change Warning Eco-Smart Parking Emergency Communications and Evacuation
(BSW/LCW) Dynamic Eco-Routing (light vehicle, (EVAC)
Do Not Pass Warning (DNPW) transit, freight) Connection Protection (T-CONNECT)
Vehicle Turning Right in Front of Bus Eco-ICM Decision Support System Dynamic Transit Operations (T-DISP)
Warning (Transit) Agency Data quamlc Rldg;harlng (E_)-RIDE) .
e R VS Freight-Specific Dynamic Travel Planning and

Road Weather Probe-based Pavement Maintenance Performance
Motorist Advisories and Warnings (MAW)  Probe-enabled Traffic Monitoring Drayage Optimization
Enhanced MDSS Vehicle Classification-based Traffic -
Vehicle Data Translator (VDT) Studies - Smart Roadside
Weather Response Traffic Information CV-enabled Turning Movement & Wireless ]nspecthn
(WXTINFO) . : Smart Truck Parking

Intersection Analysis

CV-enabled Origin-Destination Studies

: .S. i 13
Work Zone Traveler Information Q U-8. Depariment of Transportation
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' U.S. Department of Transportation

Office of the Assistant Secretary for Resedarch and Technology

The Connected Vehicle
Pilot Deployment
Program

Kate Hartman
USDOT Intelligent Transportation Systems
Program Manager, CV Pilot Deployment Program
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Request for Information (RFI) Issued 2014438
CV Pilot Program Stakeholder Workshop 2014448
Regional Pre-Deployment Workshop/Webinar Series (TBD) 20145 E ~Fk
Solicitation for Wave 1 Pilot Deployment Concepts 20154 #)F]
Wave 1 Pilot Deployments Award(s) 201549 H
Solicitation for Wave 2 Pilot Deployment Concepts 2016 4] f]
Wave 2 Pilot Deployments Award(s) 201649 H
Pilot Deployments Complete 202049 H
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DRAFT Connected Vehicle Pilot Deployment Program: High-Level Roadmap DRAFT
PRE-DEPLOYMENT DEVELOP AND DEPLOY OPERATE AND EVALUATE
Program Activity Area PHASE 1 PHASE 2 PHASE 3
9/13 9/15 9/17 9/20

Post-Pilot, Deployment-Focused Stakeholder Engagement

Stakeholder Engagement
and Outreach

Pre-Pilot Deployment Stakeholder Engagement

Security Management E> SCMS Prototyping and Integratlon TestingT ‘ *
and Certification  procyrsn Activity T

'- Share Code, Concepts ; i Final Prototype SCMS Complete

I CV Prototype Applications Ready
or Pilot Deployment

CV Application Prototyping and DemnnstratlonT

‘, Share Code, Concepts ;- ;

Share Code, Concepts from CV Prototyping T

A
Wave 1 Pilot Deployments H . F'G"E' Code, CDﬂcerJts
Progress Gate Prog Shure Data '
FHWA Implementation
Guidance Wave 2 Pilot Deployments (\ ‘ Share Code, Concepts
i -\-\d 9
? Tools '! Progress Gate | Progress Gate ',Shar e Data i, 4 ;
Share Methods
LL=Ei Tools
Activity ¥ Share Data

Share Methods, Tools : Share Methods, Too]s
ST T———— “

Share Data ‘- H ¥ W Share Data |

]

Coordinated CV R&D from DMA, AERIS,

----------- Precursor +
LEGEND: CDde/Conaept “ Data Feed Prototype CV Go/No-Go Activity RWMP, V2i Safety, DCM (not CV Pilot funded)
Feed Applications Progress Gate Depfoye.d P.dot v ,um: Deployment % Applications included in routine operational
CV Pilots High-Level Roadmap v1.2 (12/20/2013) Applications ctivity practice at each site (not CV Pilot funded)
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Downtown Sunnyside @)

" U.S. Department of Transportation

Office of the Assistant Secretary for Research and Technology

Example CV Pilot
Deployment Concepts:

Downtown Sunnyside

Ben McKeever (FHWA)
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Environment

Red Light Violation Warning Eco-Approach and Departure at
Curve Speed Warning Signalized Intersections

Stop Sign Gap Assist Eco-Traffic Signal Timing

Spot Weather Impact Warning Eco-Traffic Signal Priority
Reduced Speed/Work Zone Warning Connected Eco-Driving

Pedestrian in Signalized Crosswalk Wireless Inductive/Resonance Charging
Warning (Transit)

V2V Safety :

Emergency Electronic Brake Lights (EEBL)
Forward Collision Warning (FCW)

Intersection Movement Assist (IMA) ' TR
AFV Charging / Fueling Informationr

Left Turn Assist (LTA) !
Blind Spot/Lane Change Warning Eco-Smart Parking
(BSW/LCW) Dynamic Eco-Routing (light vehicle,

transit, freight)
Eco-ICM Decision Support System

Agency Data

Do Not Pass Warning (DNPW)
Vehicle Turning Right in Front of Bus
Warning (Transit)

Road Weather Probe-based Pavement Maintenance
Motorist Advisories and Warnings (MAW)  Probe-enabled Traffic Monitoring
Enhanced MDSS Vehicle Classification-based Traffic

Vehicle Data Translator (VDT)

Weather Response Traffic Information
(WxTINFQ)

Studies
CV-enabled Turning Movement &
Intersection Analysis

CV-enabled Origin-Destination Studies
Work Zone Traveler Information

gftrol

Mobility
Advanced Traveler Information System
Intelligent Traffic Signal System
(I-SI1G)
Signal Priority (transit, freight)
Mobile Acg®Esible Pedestrian Signal System
(PED-;
Eps€rgency Vehicle Preemption (PREEMPT)
Dynamic Speed Harmonization (SPD-HARM)
Queue Warning (Q-WARN)
Cooperative Adaptive Cruise Control (CACC)
Incident Scene Pre-Arrival Staging Guidance
for Emergency Responders (RESP-STG)
Incident Scene Work Zone Alerts for Drivers
and Workers (INC-ZONE)
ergency Communications and Evacuation
(EVP
Connection Protection (T-CONNECT)
Dynamic Transit Operations (T-DISP)
Dynamic Ridesharing (D-RIDE)
Freight-Specific Dynamic Travel Planning and
Performance
Drayage Optimization

Smart Roadside

Wireless Inspection
Smart Truck Parking

U.S. Department of Transportation

l) ITS Joint Program Office
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Red Light Violation Warning
Curve Speed Warning

Eco-Approach and Departure at
Signalized Intersections

Stop Sign Gap Assist Eco-Traffic Signal Timing

Spot Weather Impact Warning Eco
Reduced Speed/Work Zone Warning Col
Pedestrian in Signalized Crosswalk i
Warning (Transit)

V2V Safety
Emergency Electronic Brake Lights (EEBL)

Forward Collision Warning (FCW)
Intersection Movement Assist (IMA)

Pedestrian Vehicle
Conflicts

0-Ramp Metering
ow Emissions Zone Management

Left Turn Assist (LTA) AFV Charging / Fueling Information
Blind Spot/Lane Change Warning Eco-Smart Parking
(BSW/LCW) Dynamic Eco-Routing (light vehicle,

transit, freight)
Eco-ICM Decision Support System

Agency Data

Do Not Pass Warning (DNPW)
Vehicle Turning Right in Front of Bus
Warning (Transit)

Road Weather Probe-based Pavement Maintenance

Probe-enabled Traffic Monitoring
Vehicle Classification-based Traffic
Studies

CV-enabled Turning Movement &
Intersection Analysis

CV-enabled Origin-Destination Studies

Motorist Advisories and Warnings (MAW)
Enhanced MDSS

Vehicle Data Translator (\VDT)

Weather Response Traffic Information
(WxTINFO)

erative Adaptive Cruise Contro

Mobility
Advanced Traveler Information System
Intelligent Traffic Signal System
(I-SIG)
Signal Priority (transit, freight)
Mobile Accessible Pedestrian Signal
System (PED-SIG)
Emergency Vehicle Preemption (PREEMPT)
Dynamic Speed Harmonization (SPD-HARM)

I Queue Warning (Q-WARN)

Cooperative Adaptive Cruise Control (CACC)
Incident Scene Pre-Arrival Staging Guidance
for Emergency Responders (RESP-STG)
Incident Scene Work Zone Alerts for Drivers
and Workers (INC-ZONE)

Emergency Communications and Evacuation
(EVAC)

Connection Protection (T-CONNECT)
Dynamic Transit Operations (T-DISP)
Dynamic Ridesharing (D-RIDE)
Freight-Specific Dynamic Travel Planning and
Performance

Drayage Optimization

Smart Roadside

Wireless Inspection
Smart Truck Parking

~ U.S. Department of Transportation
t ITS Joint Program Office 6
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Work Zone Traveler Information
Y m o
L] RIERLEXE
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B RT T T—a &R
V2| Safety
Red Light Violation Warning
Curve Speed Warning
Stop Sign Gap Assist
Spot Weather Impact Warning
Reduced Speed/Work Zone Warning
Pedestrian in Signalized Crosswalk
Warning (Transit)

| V2V Safety

Emergency Electronic Brake Lights (EEBL)
Forward Collision Warning (FCW)
Intersection Movement Assist (IMA)

Environment
Eco-Approach and Departure at
Signalized Intersections
Eco-Traffic Signal Timing
Eco-Traffic Signal Priority
Connected Eco-Driving

Eco-Lanes Management
Eco-Speed Harmonization

Eco-Traveler Information
Eco-Ramp Metering
Low Emissions Zone Management

Left Turn Assist (LTA) AFV Charging / Fueling Information
Blind Spot/Lane Change Warning Eco-Smart Parking
(BSW/LCW) Dynamic Eco-Routing (light vehicle,

transit, freight)
Eco-ICM Decision Support System

Agency Data

Do Not Pass Warning (DNPW)
Vehicle Turning Right in Front of Bus
Warning (Transit)

Road Weather Probe-based Pavement Maintenance

Probe-enabled Traffic Monitoring
Vehicle Classification-based Traffic
Studies

CV-enabled Turning Movement &
Intersection Analysis

CV-enabled Origin-Destination Studies
Work Zone Traveler Information

Motorist Advisories and Warnings (MAW)
Enhanced MDSS

Vehicle Data Translator (VDT)

Weather Response Traffic Information
(WxXTINFQ)

Wireless Inductive/Resonance Charging

Eco-Cooperative Adaptive Cruise Control

U

175 Japan

Mobility
Advanced Traveler Information System
Intelligent Traffic Signal System
(I-SI1G)
wgnal Priority (transit, freight)
Mobfe Accessible Pedestrian Signal System

hicle Preemption (PREEMPT)
armonization (SPD-HARM)

ol (CACC)
Guidance
-STG)

r Drivers

Emissions

it Scene Work Zope Alerts
and Workers (INC-ZONE)
Emergency Communications and Evacuation
(EVAC)

Connection Protection (T-CONNECT)
Dynamic Transit Operations (T-DISP)
Dynamic Ridesharing (D-RIDE)
Freight-Specific Dynamic Travel Planning and
Performance

Drayage Optimization

Smart Roadside

Wireless Inspection
Smart Truck Parking

U.S. Department of Transportation

l‘ ITS Joint Program Office
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Improve Transit Reliability

= Connection Protection (T-CONNECT)

» Transit Signal Priority

Improve Pedestrian Safety

* Mobile Accessible Pedestrian Signal System (PED-SIG)

» Pedestrian in Signalized Crosswalk Warning

*» |ntersection Movement Assist (IMA
N () J

» Eco-Approach and Departure at Signalized Intersections

% Eco-Traffic Signal Timing

32
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175 Japan
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>~ Addition of Transit Apps

Connection Protection
(T-CONNECT)

Transit Signal Priority

Projected Impacts:
+ Fewer missed transit connections

* Transit vehicles on schedule 90% of the
time; better transit reliability

+ Reduced emissions from transit vehicles
+ Higher transit ridership

-
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175 Japan

Projected Impacts:

+ 50% decrease in pedestrian-
vehicle conflicts

*  Mobile Accessible Pedestrian
Signal System (PED-SIG)

+ Improved mobility for + Pedestrian in Signalized
pedestrians and vehicles Crosswalk Warning

» Reduced emissions due to > S .+ Intersection Movement Assist
better traffic flow (IMA)
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175 Japan

Addition of Environmental Apps

Eco-Approach and Departure at
Signalized Intersections

= Eco-Traffic Signal Timing or

Intelligent Traffic Signal System (I-

SIG)

Project Impacts
+  20% decrease in vehicle emissions

+ Improved overall intersection
throughput

*  10% reduction in vehicle delay

*  Sunnyside can optimize for mobility
-or environment depending on need :

i~ byt 3 > (.- e 35




Integration of a suite of
applications results in
additional benefits

Messages support
several applications

Integrated data from
sensors and new
technologies

Information from BSM
generating devices and

_ other vehicles

B HW. Halleck Expressway

B Greypool County

B District 13 Connected Operations
B [-876 Productivity Corridor
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175 Japan

The H.W. Halleck Expressway:

= Highly congested 10-mile urban
freeway

Multiple interchanges

Natural bottleneck at the Colfax
S-Curve

Significant issue with incidents,
both minor (frequent) and major

Unreliable travel times
Limited arterial diversion routes

175 Japan

== H.W. Halleck Expressway : fi# ;R 3 (N

I
i
iy

Messages for V2V
Safety Applications
also Support
Incident Zone

Vehicle Probe
Data Integrated
with Freeway
Sensors to

Aggregated
N i Data From
Coordinated Wy, . . ‘ Traveler
Multi- Signals ~ . Information
Agency Adapt to T, Services Used
Response Prevent S~ - — To Predict

Planning & Gridlock i . _ \ Diversion Rates




== Greypool County Operations: @/ ¢

Greypool County DOT:
= Rural county in Southwest U.S.

= Summers focused on enhancing road |
‘ weather safety. The county experiences
extreme heat, severe lightning storms, and w
dust storms

= |ncident response often requires response
vehicles (e.g., ambulance, fire, and police) to
travel long distances

= —_—
" i)
= el — 3 il

Limited transit options
into Greypool;

Long wait times for

e e I
R e g 44

" fixed transit i

Limited road weather —_— _— - ~ |
information collected by | Severe incidents =
TMCs and disseminated at rural =
. todrivers | intersections ’
o

S
o

== Greypool County Operations: f#8iRE ©

175 Japan

Probe vehicles provide road -

weather information to TMCs and
warnings are disseminated to
travelers

Dynamic transit service
allows travelers to
request a ride using a
cell phone and travel to
downtown Greypool

Stop Sign Gap Assist applications
alert drivers when it is safe to
depart from a stop sign
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District 13 — State DOT:
= Three-county district in Northern U.S.

= Winter season focused on snow removal,
significant and frequent snowfall each season

= Summer season focused on pavement
assessment and maintenance/repair

= Work zones coincide with increased summer
travel, causing delays

Information from
vehicles and
infrastructure are

sent to TMC

State maintenance
vehicles act as probes for
weather data, congestion

. data, and pavement data

Compatible
communications
messages for ; leveraged in both snow
several applications 1 1o | : ; : and work zone seasons,
— o - = Z =1 reducing costs

TMCs receive

o

=
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ITS Japan

== I-876 Productivity Corridor :fil@@ER €

‘v' y \

1-876 Productivity Corridor:

= 112 Mile multi-state facility connecting
ports and intermodal facilities in
Northeastern U.S.

= Significant truck movement among urban
centers and facilities

= Competition with other regions on
Eastern seaboard for travel reliability

= DM is 18" busiest airport in U.S.

ITS Japan

== [-876 Productivity Corridor : fi#iRE

fINTERSTATEY, =~
. Roadside
infrastructure used
for both electronic
inspections and
safety applications

Intermodal
Facility Wait
In-Vehicle Truck Times
Technologies Measured
Support Both _and Shared
V2V and V2I B A
Signals Timed to = A _ Applications

Prioritize or Gate 5
Demand at Drayage Movements

Intermodal Dynamically
Optimized




