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GLOBAL 
DEVELOPMENT 
CENTER FOR 
MOBILITY
• Transforming the way industries 

advance safe, sustainable, and 
secure mobility technologies

• At Our Core:
Advanced Proving Ground
Specialized Equipment
Connectivity & Data Infrastructure
EV Testing Environments (2023)
H2 on Prem (2024)
Garage / Lab / Resident Space
Meetings, Training, Event Space
Industrial Tech Park



COMPREHENSIVE REAL-ROAD TEST ENVIRONMENT

Road infrastructure complemented by ITS infrastructure

• 500 Acres 
• Repurposed real road systems 
• Built to public road specs
• High speed environments (65 mph)
• Configurable test environments
• Environments to challenge 

technologies



NETWORK INFRASTRUCTURE

Advanced communications and network infrastructure

UP TO 100 GBPS DATA TRANSFER 

PRIVATE 4G LTE & 5G SUB-6 CELLULAR FIBER OPTIC CABLE BACKBONE

DSRC (15 RSUS)
C-V2X (WIP)

CLOUD - DATA MANAGEMENT & ANALYTICS 
PLATFORM

OPTIMIZED CELL COVERAGE 



SPECIALIZED TEST EQUIPMENT 

SR60 TORUS STEERING 
ROBOT

CBAR600 – COMBINED BRAKE AND 
ACCELERATOR ROBOT GST – GUIDED SOFT TARGET

VIDE
O

RAIN AND GRIME TRAILER TRUCK PEDESTRIAN SOFT TARGETS





CAV TESTING NEEDS

Replicating Real World Scenarios: 
• Sensors & perception
• Connectivity
• Interoperability  
• Vehicle Interactions:

Real-world roads
Other vehicles
Other types of road use

Bringing together roads, sensors, ITS, tool chain and AV specific 
testing strategies to accelerate validation



Connected + Automated ≠ Connected and Automated 



CONNECTIVITY + AUTOMATION

Primary focus of connectivity is not integrated yet with automation



Connectivity

Connectivity is required for true 
cooperative driving automation

Connectivity can see beyond sensors
• Around Corners and Objects

• DSCR phasing out in in U.S.
• C-V2X Phasing In



C-V2X  (TWO COMPLEMENTARY MODES)

5GAA The C-V2X Proposition:
https://5gaa.org/wp-content/uploads/2018/05/3.-The -C-V2X-Proposition-Ford.pdf

MNO’s have proposed that V2N can be fast and lower cost for early 
deployment



A POTENTIALLY FASTER PATH TO DEPLOYMENT THROUGH V2N?

• V2N2V to circumvent some V2V to 
provide BSMs w/o RSUs

• “Virtual RSU”

• Push safety messages through Uu 
link to phone apps

• Video Analytics with MEC in lieu of 
RTK 

• Uu Link for SPaT
• App count down to green
• Traffic signal prioritization 

Trials and use cases with cities are the way to drive adoption 

5GAA Virtual Roadside Unit Architecture. 
https://5gaa.org/wp-content/uploads/2019/05/06.Virtual_RSU_Architecture.pdf



Status of 5G

• Still early stages for mobility
• Coverage vs. Bandwidth 

• low, mid, mm-wave

• Mid-Band is said to be sweet spot
• Advances mm-wave Antenna Systems
• Limited commercial private network for 

transportation
• Public network with network slicing?
• Demonstration of V2N use cases 



Connected Vehicle 
Use Cases



VULNERABLE ROAD 
USERS (VRU)
• A VRU is a non-motorist  - 

pedestrian, bicyclist, other cyclist, 
and person on personal 
conveyance or an injured person 

VRUs include: 
• People walking, biking, or rolling. 
• Includes a highway worker on foot 

in a work zone,
• Does not include a motorcyclist 



THE STATS ARE 
ALARMING

According to NHSTA
• 42,915 Traffic fatalities in 2021

16-year high 
>10.5% increase over 2020

• 7,388 pedestrians were killed and 
more than 60,000 were injured 

• 2022 little to no improvement

NHTSA Early Estimates: 2022 Traffic Crash Deaths | NHTSA

https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/813283

VRUs
• Pedestrian fatalities ↑ 13% 
• Bicyclist fatalities ↑ 5%

https://www.nhtsa.gov/press-releases/traffic-crash-death-estimates-2022#:%7E:text=The%20National%20Highway%20Traffic%20Safety%20Administration%20has%20released,as%20compared%20to%2042%2C939%20fatalities%20reported%20for%202021.
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/813283


VRU TEST BEDS

Test beds are essential for developing, validating, and 
demonstration VRU solutions in a safe, controlled environment



USE CASE – PEDESTRAIN CROSSING BLIND INTERSECTION



• Leveraging Connected Vehicle 
Technology to Improve Work Zone 
Safety

• Proof of Concepts: for Work Zone 
Data Exchange (WZDx) with Live 
Information Sharing

• Using Cellular Connections

SMART WORK ZONES





PROOF OF CONCEPT: LANE CLOSURE WITH ADS



• Utilizing a common passenger 

vehicle such as a Chevrolet Tahoe

• Testing worker presence in live 

construction zones

• Utilizing smart work zone devices 

for information in real time

2nd Proof of Concept







Trial our use of new WZDx 4.0 JSON 
data structures in a Chevrolet Tahoe:

• Workers Present
• Lane Closures from arrow boards
• Variable speed limit
• Road construction start/end points

LEVERAGING 
CONNECTED VEHICLE 

TECHNOLOGY TO 
IMPROVE WORK ZONE 

SAFETY



USE CASE – VEHICLE PASSING



USE CASE - AUTOMATED VALET PARKING

Level 2 vehicles with Level 4 like automation in connected 
environments



Connected and 
Automated Vehicle 
(CAV) Corridors 

• Managed lane for CAVs with 
connectivity to infrastructure

• Level 4 CAV experiences sooner 
through policy and business model 
innovation

Source : Ca vnue



ACM CAV R&D 
Connectivity is a core focus of Federal 
R&D

About 50% of ACM R&D is on use of 
connectivity to optimize efficiency

Cooperative Driving Automation (CDA) 
required for full transportation safety, 
efficiency and mobility benefits

V2V/AV TRUCK  
PLATOONING IN REAL 
WORLD CONDITIONS

VALIDATING NATIONAL
 LABOROTORY CAV ENERGY 

EFFICIENCY ALGORITHMS 

ENERGY OPTIMIZATION OF 
MIXED VEHICLE COHORTS

NEXTCAR II - CONNECTIVITY 
& L4 AUTOMATION FOR FUEL 

SAVINGS &  EV RANGE 
OPTIMIZATION



What is the business model?



Who pays and who benefits?



Will people pay for the safety of others?



What about safety of themselves?



Is energy efficiency another angle to incentivize?



KEY EVENTS FOR THE CONNECTIVITY AGENDA
Aug 2022

DOT V2X Communication 
summit on  “Identifying A 

Path Forward For V2X 
Deployment Agenda”

April 2023

DOT “Enhancing 
Interoperable Connectivity 
For Safe Transportation”

ITS America National V2X 
Deployment Plan : An 

Infrastructure and 
Automaker Collaboration

Aug 2023

FCC C-V2X Waivers

Oct 2023

5GAA Day 1 CV2X North 
American Deployment 

Guide 

To Be Released
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