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TRANSFORMATIONAL TECHNOLOGY RESPONSIBILITY
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PENNDOT AND INFRASTRUCTURE SENSING

1. History with infrastructure
sensing

2. Looking ahead
» Safety — PennDOT'’s #1 Priority
= Asset management
» Long-range planning
» Reducing congestion — traffic
management

3. PennSTART

4. Connected and Automated
Vehicles

= \/2X - Connected vehicles and
infrastructure

5. Atrtificial Intelligence




HISTORY WITH INFRASTRUCTURE SENSING

-

« Traffic signals
 Traffic counters

 Structure monitoring
* UAS Inspection
 Bridge Instrumentation Pilot

* Live monitoring at our Traffic Management Centers

* Traditional ITS Devices

 CCTVs, speed sensors, road weather information
systems, efc.

» Digital monitoring (vehicle probe data)
* Queue Detection Warning System




ASSET MANAGEMENT

 Digital Infrastructure — use of digital twins
« Artificial Intelligence can help with asset management

« Sensor technology can supplement inspection, long-range planning, performance tracking,

and life-cycle assessments _
Pennslyvania Department of Transp..
e Aot of this is manual PennDOT Field Devices - District
e.g. VideoLog and STAMPP
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PENNSTART

Partnershilg between PennDOT, PA
Turnpike, RIDC, and CMU

* Mission
— Advance a state-of-the-art research,
testing and training facility to address
the transportation safety and

operational needs of Pennsylvania
and the Mid-Atlantic Region.

* Focus Areas
— Connected and Automated Vehicles
— Traffic Incident Management
— ITS/Signals/Tolling
— Work Zones
— Commercial Vehicles
— Transit

« Systems Engineering Completed

— Construction — 2025
— Anticipated Opening — 2026




HIGHLY AUTOMATED VEHICLES

SENATE AMENDED

PRIOR PRINTER'S NOS. 2819, 3200, 3256 PRINTER'S NO. 3563 Y Act 1 3 O Of 20 2 2
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CONNECTED VEHICLES

APPLICATIONS (EXAMPLES):
* V2I

Red Light Violation Warning
Curve Speed Warning

Spot Weather Impact
Warning

* V2V
* Forward Collision Warning
* Do Not Pass Warning

* Vehicle Turning Right in
Front of Bus Warning

* Also V2P and others




CONNECTED VEHICLES

« V2X Roadmap
« US DOT Draft V2X Plan
« Engaging OEMs — CV Data Study
* [oT Network — Working with IT
« Develop the ‘ecosystem’

« SMART Grant award
« V2XDx and Curve Speed Warning over

Cellular Saving Lives
* Plan for Phase 2 with Connectivity:
° Operations and Maintenance A Plan to Accelerate V2X Deployment
Questions

e October 2023

U.S. Department of Transportation




WORK ZONE CHALLENGES
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ADS DEMONSTRATION GRANT
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CLOSED-TRACK TESTING - INITIAL RESULTS

WZ speed matters WZ lane width Testing similar scenario
matters to a degree — not needed
Types of WZ artifacts Different size/shape of Reflectivity matters at night
don’t matter WZ artifacts matters (old vs new WZ artifacts)

Mapping is CV2X helps a lot
critical (particularly at night) '




HOW IS Al BEING USED NOW?

* License plate readers

« Automated vehicles

» Real-time traffic management or TMC decision support
* Risk identification/predicting crashes

» Object and behavior detection

» Writing reports/grants
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HOW WILL WE BE USING WITHIN 5 YEARS?

* Autonomous agents —
supplement active monitoring

* Plan development and review e
* Quantity takeoff and estimates Kﬁ, \ —
* Reviewing grant applications

Execution Agent | 3.Sendtaskresult | Task Creation Agent

(GPT-4) > (GPT-4)

* Analyzing vehicle telematics to
g e n e rate a | e rtS \Cumplete task f:; Add nyprwde objective & task

 Assisting with Asset c—
Management and Long-Range
Plannlng 6 ritize ta 55 Cleaned task list
* UAS and Machine Learning- R Ra e

Digital Twins




RELATED ROADMAP INITIATIVES

* Infrastructure AV Readiness
Assessment

 Automated Truck Mounted
Attenuator

« V2X Roadmap and SMART Grant

« Cybersecurity in Transportation
Assessment

* Freight and Transit Signal Priority

Future consideration:

* Distributed Acoustic Sensing with
Fiber Networks




THANK YOU

Follow the Transformational Technology Division

Derrick Herrmann, P.E.
Chief, Transformational Technology
Strategic Development and Implementation Office

N (717) 783-8823
(K deherrmann@pa.gov

penndot.pa.gov/av

PennDOT CAV team contact:
ra-pdavptf@pa.gov

penndot.pa.gov/ev

PennDOT EV team contact:
ra-pdevcorridors@pa.gov
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