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Project Goals

IMPROVE
SAFETY

CBJECTIVE

* Reduce Crashes, Injuries
and Fatalities

= Provide Early Detection
Upstream

* Provide Advance Weather
Warning

* Improve Work Zone Safety

ENHANCE
MOBILITY

OBJECTIVE

* Improve Travel Time, Delay
+ Increase Reliability

+ Informed Route Decisions

+ Increase Disaster
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Using discussion with stakeholders and researcher expertise, the core team developed 5 main goals which TCFC will support and considered what performance metrics could measure this

The TCFC has 5 overarching goals the focus on the following:
Improve the safety of Texas roadway users;
Enhance mobility;
Reduce the environmental impacts along the Texas Triangle;
Advance connected vehicle technologies; and 
Promote economic opportunity.

Each of these goals has a series of objectives against which the performance of the TCFC will be measured.  They are summarized in the diagram.


Project Timeline

Phase 2: Detailed Design and Testing

April 2020 to March 2023
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Stakeholders: Private Sector

PRIVATE

oy At é PUBLIC
sty Affiag, SECTOR

R SECTOR
allA
Qublic Sect,. TxDOT Districts Active Industry Partners
Austin, Bryan, Dallas, Fort HEB, Crete Carrier, TuSimple,
Core Worth, Houston, Laredo, Kodiak Robotics, PepsiCo,
Team San Antonio, Waco, Yoakum Coca-Cola
Regional Agencies Industry Affiliates
North Central Texas Council Fleets: Ford

of Governments, Houston .

TranStar, City of Austin, City gﬂﬁngg,sbce;g;;?\j%t,

of San Antonio, Department Drivewyze

of Public Safety (DPS)
Other: Volvo, Peterbilt,
Daimler, Texas Trucking
Association, AllianceTexas
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Project Corridors
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Connected Vehicle Equipment

= Procuring and deploying equipment
from multiple vendors

- 86 Roadside Units (RSUSs)
- 91 Onboard Units (OBUSs)

— Mix of cellular vehicle-to-everything '
(C-V2X) and dual-mode (C-V2X and r =
dedicated short-range
communication [DSRC])

I8N R |

= Experiencing significant equipment
delivery delays
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Connected Vehicle Applications

Work Zone Queue Wrong- Advanced
e Warning Warning Way Ziiilnf;ﬁgg';:
Drivers System (ATIS)

Road

Truck Bridge
Parking ﬁ Height

Priority

Availability Warning

Emergency Pedestrian ' Eco-
Electronic & Animal Dynamic
Brake Light Warning Routing

Selected for Not Selected
Development
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Moving onto the safety and mobility applications that will be deployed – my colleagues have covered how we prioritized the apps that were considered, resulting in the tiers seen here

Work zone warning – get relevant info to road users about work zones including lane closures, speed reductions, etc. so they can respond as warranted
Queue warning – get relevant info to road users about congestion and slow downs they are approaching so they can respond as warranted
Wrong-way drivers – get info out to road users about a vehicle going in the wrong direction – several ways to identify this to trigger warnings – 911 calls, roadside sensors (cameras, radar), CV data
ATIS – get a variety of informational messaging to road users (amber alerts, silver alerts, debris in the road, crashes or other incidents)
FSP – give freight vehicles that are falling behind schedule priority at intersections – extend green to give them time to get through or accelerate cycle to give them green sooner if they don’t already have it


Application Integration

Traffic Management Center

Work Zone Warning,
Wrong Way Driver,
Queue Warning,
Traveler Information

Basic Safety Messages——

Lonestar

Work Zone Warning,
Intelligent Transportation System

Wrong Way Driver,

Queue Warnin i . -
8 : ] I<@-Basic Safety Messages——
Traveler Information SAVARI

StreetWAVE™

Connected Vehicles

Roadside Units
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Connected Vehicle Data Framework

= Leverage third-party solutionsto
distribute and collect road
vehicle data

Roadside Equipment (RSE)

= Supplement to traditional CV
infrastructure

— Support data distribution
beyond equipped roadway
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Security Credential Management System (SCMS)

= Ensure data integrity and authenticity

— Digital message signing and
VerIfICatlon Frequently change

certificates Lo

Security Credential

prevent linking BSMs Management System (SCMS)

- ldentity certificates to one-another for

as trust anchor

tracking purposes ‘="_‘."
= Ensure privacy =] ~
- Pseudonym certificates
= # o=

= |dentify and mitigate misbehaving and/or

malicious actors ‘.;Da :
Digital signatures to
guarantee integrity

- Certificate revocation list

Option Lo verify-un-demand:

only verify messages that will
resultin driver’s warnings

Source: USDOT

= TxDOT working on procurement document
for statewide SCMS services
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Moving onto securing the system – the Security Credential Management System (SCMS) handles enrollment of V2X devices, provisioning and generation of security certificates, cryptographic signing of messages being broadcast over-the-air

A number of commercially available SMCS solutions at this point

Went through a similar process as the V2X equipment – RFI to solicit preliminary info, technical evaluation of solutions, evaluation report and recommendations
TxDOT is now drafting an RFP to procure SCMS solution and services for statewide use – TCFC will be the initial primary use case, but other projects and deployment should be able to enroll their devices in the statewide SCMS


Stakeholder Training

= Held August 3 at SWRI Campus
= Participants:
- TxDOT and local agency staff
- TMC operators
- Freight partner staff
= Breakout Sessions:
- Lonestar updates and TMC operations

- Infrastructure equipment installation and
operation

- Vehicle equipment installation and
operation

- Third-party data integration

Texas Connected Freight Corridors (TCFC) Project 30 September 2022 12


Presenter
Presentation Notes
And finally a quick overview of our approach to training our stakeholders on the TCFC system and how they will interact with it

Four distinct audiences
Trainers – we will train the trainers and they will then train their colleagues, including:
Drivers
TMC Operators (Lonestar operators)
Technicians (those that will install and maintain the equipment)

Four training modules
Project overview and “CV Basics”
Application Guide for users of the system
Guide for TMC operators (interacting with Lonestar and the TCFC system)
Equipment installation and maintenance

You can see the recommended trainings for each audience here

We are deferring/delaying training for a bit due to COVID disruptions, travel restrictions, and other delays experienced over the course of the project so far – want to have the training close to when we will be providing the equipment to the partners for installation


System Deployment and Integration Testing

= 86 RSUs deployed in project
corridors spanning 9 TxDOT
Districts

- RSUs deployed in Districts
with non-24/7 TMCs will be
“managed” by their
accompanying 24/7 District
TMC

= 91 OBUs deployed in partner
and TxDOT fleet vehicles

TCFC includes 8 unique
deployments

Legend
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Approach to distributing/deploying equipment
Ideally, we will have all project equipment soon and can complete pre-deployment configuration and testing and then distribute to Districts and fleet partners
End goal is to have all project RSUs deployed along project corridors and all project OBUs installed in partner vehicles traveling along these corridors
If this can be completed by end of September (unlikely), we can transition into full system integration testing
Plan B will be to have at least 1 RSU deployed in each project corridor (preferably as many as possible) and some number of OBUs installed in partner vehicles that travel the corridors – backup plan for OBUs will be to temporarily install in Core Team (SwRI, UT CTR, TTI, TxDOT) vehicles for testing)
Installation of remaining RSUs and OBUs happens in parallel while integration testing is occurring
Plan C will be to have some TBD number of RSUs deployed in a TBD number of project corridors and same plan for OBUs
Team will discuss/determine whether it is preferable to more completely outfit a smaller number of corridors, or deploy a smaller number of RSUs in a larger number of corridors
Installation of remaining RSUs and OBUs happens in parallel while integration testing is occurring
Potential roadblocks
Further equipment delivery delays - as previously mentioned, we are still waiting on over half of the project equipment – waiting on an ETA update from Kapsch
This will obviously delay distribution to Districts and fleet partners
We at least have one of every type of device and can cover them all during the in-person training workshop
Further delays in finalizing installation sites
Time to get RSUs and OBUs installed and operational once they are distributed
FCC waivers for transmitting equipment




System Deployment and Integration Testing

Phase 1

FTW, AL
ﬁ * Single AWS deployment
~® Contains RSUs for all districts
- Testers create events directly in AWS test deployment

* Sends messages to appropriate RSUs

Mo
stus A \WAC

AWS Deployment ‘ M to RS0z
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Pros:
Isolated test cases—more control over test data (inputs)
Removed complexity—no multiple deployment upgrades required
Single set of firewall rules required, consolidating RSUs to single deployment
Single deployment simplifies data for evaluation purposes
Cons:
Less real-world data for ATIS/work zones
No testing performed by district operators



System Deployment and Integration Testing
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Phase 2 FT\“’W RSM to RSUS,
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* For production, all deployments must be upgraded
* RSU control would occur in 24/7 districts’ deployments
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Pros (of going straight to this approach):
Ultimate goal for deployments
Operators gain exposure and able to provide earlier feedback for system implementation
Cons (of going straight to this approach):
Requires simultaneous production updates/upgrades
Will move forward with iterative upgrades, if needed – Districts will indicate when they’re ready to upgrade on their timelines
Impacts operations by more events in system that may be ignored?
Requires updated district firewall rules for new ports to the RSUs
Houston Lonestar updates are frequently delayed
Production environments split across on premise servers and AWS—likely to delay migrations to AWS
Considerable schedule impact



Project Contacts

Darius White, E.I.T. Ed Seymour, Ph.D., P.E.
Project Manager 972-994-2207
512-468-8657 e-seymour@tti.tamu.edu
Darius.White@txdot.gov

Eric Thorn, Ph.D. Kristie Chin, Ph.D.
210-522-3915 832-867-3962
ethorn@swri.org kristie.chin@utexas.edu

Connecting You With Texas

For more info, please visit https://www.txdot.gov/inside-txd ot/division/traffic/freight-corridors.html
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That about wraps it up – we appreciate the opportunity to brief you all on our progress and plans, and will be happy to answer your questions

Thank you
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