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SHARED
AUTONOMOUS
VEHICLE
PROGRAM

TRAFFIC
ENGINEERING +
DESIGN

BICYCLE,
PEDESTRIAN,
COMPLETE
STREETS DESIGN
+ SAFE ROUTES
TO SCHOOLS

Portfolio of Projects
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GROUP

MOBILITY ON
DEMAND, SHARED
MOBILITY +
MICRO MOBILITY

I1-880 + SR-4
INTEGRATED
CORRIDOR
MOBILITY

EXPRESS
LANES +
CONGESTION
PRICING



GoMentum Features

SECURE

With guards stationed
at all entrances, no
unauthorized personnel
are allowed

REALISTIC

With features like
tunnels, vehicles are
subjected to real world
obstacles & scenarios

EXPANSIVE

With 2,100 acres
available multiple
vehicles.can be run
without any
interference

VALIDATED

Leading auto OEM and
tech providers have
tested at GoMentum
since 2015

CONVENIENT

Just 50 miles from
Silicon Valley,
GoMentum enables
agile work plans

FLEXIBLE

GoMentum works with
partners to determine
what to build next to suit
their needs




Today’s Announcement

Contra Costa Transportation Authority (CCTA) and AAA awarded a §7.5
million grant from the U. S. Department of Transportation (USDOT) to

support a four-year Automated Driving System (ADS) pllot program for
three “real-world” demonstration projects. : 2

* Rossmoor First Mile/Last Mile Shared
Autonomous Vehicles, Walnut Creek, Calif.

 County Hospital, Accessible Transportation,
Martinez, Calif.

 Personal Mobility on 1-680 Corridor, Contra
Costa County, Calif.

g Northern California
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V2X Lab
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Presenter
Presentation Notes
The pace of change in mobility is breathtaking, but there is still a lot of work to be done



Why AAA?

AAA, a not-for-profit organization:

 Involved in original road signage

- Established emergency roadside
assistance

- Tested and published guides on
EVs and ADAS systems

- Child car seat legislation



GOMENTUM
STATION

SECURE

2,100 ACRES

20+ MILES g

LOCATION

CONFIDENTIAL



Presenter
Presentation Notes
5-mile long spine road for high speed testing
30+ intersections
Underpasses, over-passes
Tunnels
railroad tracks
a mini city
1.5-mile straightaways
< 1 hour to Silicon Valley


® State-of-the-art lab to test V2I and
V2V technologies to enhance
safety and reduce congestion

® Equipped with advanced traffic
signal controllers, video detection,
DSRC/C-V2X/5G communication
etc.

®* Open to OEMSs, Transit Agencies,
Cities & Counties, DOTs,
Universities, Vendors



R e
Connected Autonomous DSRC/C-V2X RSUs:

Vehicle (CAV): S Provides traffic data to and receives

Navigates intersection based on traffic vehicle data from OBU

data feeds from RSU and OBU - S ! Communication: 5.9 GHz / 5G
Communication: 5.9 GHz / 5G : ™

Roadside Information Hub:

Receives traffic data from and Collects traffic data and uploads to cloud;
sends car data to RSU Provides edge data processing capabilities

> Northern California Communication: 5.9 GHz / 5G Communication: DSRC, C-V2X, 5G, Fiber

Nevada & Utah




Genesis of
V2X Lab

® SAV testing experience in multiple
cities (Las Vegas, San Ramon)

* Need temporary signal controller
Installation in parking lots in each
city

® Expensive, time consuming,
unnecessary

11



Potential Benefits 7

Cities and OEMs do not have to | i

build their own lab for this testing B dece
Equipment evaluation from multiple .
vendors before deployment 2

Feature and interoperability testing
before deployment

Demonstration to key stakeholders
(Council members, Maintenance
crews, etc.) for buy-in

QL-Mw or
D= WK B

Nevadag Utai‘r 12



Current List of Vendors .

TRAFFI&CAST @ kd Trafficware
SAVARI™ ® ECONOLITE
commsignia SIEMENS
McCain® 7"
SIEMENS LEAR

CORPORATION

INTEL:GHT

lhgxw\uify —for&k

@ DSRC/GV2X Controllers

=3 Emh .
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V2X Applications

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)
Left Turn Assist (LTA)

Blind Spot/Lane Change Warning
(BSWILCW)

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

Agency Data
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

Environment

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

Wireless Inductive/lResonance
Charging

Eco-Lanes Management
Eco-Speed Harmonization
Eco-Cooperative Adaptive Cruise
Control

Eco-Traveler Information
Eco-Ramp Metering

Low Emissions Zone Management
AFV Charging / Fueling
Information

Eco-Smart Parking

Dynamic Eco-Routing (light
vehicle, transit, freight)

Eco-ICM Decision Support System

Road Weather

Motorist Advisories and Warnings
(MAW)

Enhanced MDSS

Vehicle Data Translator (VDT)
Weather Response Traffic
Information (WxTINFO)

Mobility

Advanced Traveler Information System
Intelligent Traffic Signal System

(I-S1G)

Signal Priority (transit, freight)

Mobile Accessible Pedestrian Signal
System (PED-SIG)

Emergency 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)

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 Source: US DOT



Conditional Priority for Buses
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Priority for Emergency Vehicles
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Connected Vehicle Deployment Locations — Planned vs. Operational

Ann Arsor, Ml

Lake Forest Park/Kenmore

e MDOT Wayne County, M| g*’;““:f"- "ri:,
Spokane, WA Smart Belt Coalition (M) i :‘;
Nancrinr WA 1-75 Connacted Work Zone ;Imgg NY
Eﬂsz?f Sfr\: :R-GZZ SPaT, WA f;r; -,’:;b:{. M2} Long lsland, NY
King County, o NYS Th
Macomb County, Mi (3) Smart Balt deial
Qakland County, M| Coalition, OH »
Ada County Southeast MI Columbus, OH Dower, NH
HWY District, ID : Southwmst M OH Turnpike ’
Minneapalis, MN :
St. Clair and Lapeer U5 33, CH
TH-55 (Mpls. A-54) Countios, M|

San Francisco, CA
Los Angeses (2)
Pala Aho, CA
San Josa, CA (2)

Ypslanti Township, M Srmyrna, DE

l

|-80 Cerridor, WY

Madison, Wi

Penn DOT 176
Provwa BRT, UT ! Harisburg, P4
Salt Lake City, UT Springfield SPaT, MO Philadalphia, PA

St. Louis SPaT, MO
Kansas City US&9 Corridor SPaT, MO

Pittsburgh, PA (2}
Ross Township, PA
Smart Beh Coalition, PA

INDOT SPaT — Greanwoad, IN
INDOT SPaT = Merrillville, IN

-

I " B
Las Vegas Freemont Street SPal, NV 170 Mountai I > il - »
1-580/Washoa Caunty, NV sl Ll Nashville, TN -
Las Viagas, NV # Caorridor (RoadX), CO  we— o oila, TN Virginia (VDOT)
Damvar, CO | \ 9 = Fairfax County, V&

Mtlanta Smart Comider Demo, GA
GDOT SPaT Challenge, G4

Loop 101 Mobility Project, AZ — 11 \
Maricopa County, AZ College Station, TX Tuscaloosa, AL Greanville, 5C
Houston, TX

Howard County, MD

Cary, NC/NCDOT

Galnesville, FL
Miami |nternational Alrport, FL
Charlotte County

Crlande, FL {2}

Tallahasses, FL

Tamnpa, FL

Planned
Operational

17



Tampa (THEA)
Tampa Hillsborough
Expressway Authority

g Northern California

Nevacks & Utah Source: US DOT 18




Why Should We Care? .

37,000+ 40+

Deaths / year Hours / yr spent in traffic

80%

Crashes can be
addressed by V2X

mgﬂhm Source: US DOT 19



Offerings .

 Training/tutorial
= Jldaytraining: V2Xbasics, ITS overview
= 2 daytraining: Setup of V2l environment
= 3 daytraining: Interoperability testing

e Access to the site
= 1/2 day access
= Jldayaccess
= 5 dayaccess

g Northern California 20

Nevada & Utah



Contact Info w7

Kris Harikrishnan

kris.harikrishnan@norcal.aaa.com

Y nfeb
(& Norihem Celfiariis »
Nenamela & el



V2X: Vehicle to Everything R

@T@

@

ess Point Base Station

Direct

100s meters
Low latency
Ad hoc

360° or narrow
beam

Mbps to Gbps
Free spectrum

Source: Toyota
22



Reduce citizen complaints

Increase safety

improve efficiency on the road
and reduce congestion

ability to detect invisible obstacles to line-
of-sight only vehicle sensors

Enhance community well-being

ability to allow priority passage of public
transit buses and emergency vehicles

23


Presenter
Presentation Notes
The reason we launched our shuttle program in Las Vegas is because they already had the V2I infrastructure built. It has a lot of benefits.


DSRC vs C-V2X -

DSRC.:

* Point-to-point .
e Since 2004 .
* Sizeable deployments .
e Uses 5.9GHz spectrum .
 Toyota, Europe .

Cellular V2X (C-V2X):

Point-to-point

Since 2016
Deployments in 2022
Uses 5.9GHz spectrum
Ford, China

Next Generation V2X (NGV)
TS 10 NEMA Standards

g Northern California

Nevada & Utah

24



DSRC Road Side Units (RSU) in the US

26 states covering
79% of US population

Total Deployed & Planned =

%Cﬁm 5,31 5 so far

Nevada& Utah

Source: Toyota
25



Feasibility Stud
| Concept
E:q:l_ura(im

Time Line

“V" Model of

Operations
and
Maintenance

Systemn Verification Plan
_System Acceptance)

Subsystem
Verification Plan

System
Verification &

Field Installation

Implementation
Development Processes

Development

Qi (\ Retirement /

and
Upgrades Replacement

Agile Approach

Pilots + Early Proof of Concepts

Testing Facility



CAV V2| Signal Lab
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sawe CAV V2I/V2V OBUs
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Inactive
Inactive

o Inactive

ority Heques! Server Request Status

PRS Request

https://www.youtube.com/watch?v=82AbX

-rMP90&feature=youtu.be

Request ID
Vehicle ID

Vehicle Class Level L]

veducie Class Type] &

Service Straleqy Mumber |

CONTRA COSTA

AMGAD“NCED rJ transportatlon

GRoUP | authority


https://www.youtube.com/watch?v=82AbX-rMP90&feature=youtu.be

Cooperative Intersection Collision .

Avoidance System (CICAS)

Applications:
« Red-light violation warning (RLVW) !
« Curve speed warning (CSW)
« Signalized left turn assist (SLTA)

« Spot weather information warning
—reduced speed (SWIW-RS)

 Vulnerable Road User Protection
(Warning from Bikes and Peds)

g Northern California 32
Nevada & Utah
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