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INTRODUCTION



UNDERSTANDING AI: BASICS 

AND TYPES



WHAT IS AI?



TYPES OF AI

Artificial Narrow 
Intelligence

Artificial General 
Intelligence

Artificial Super 
Intelligence

Designed to perform 
a specific Task

Can behave in 
human-like way 
across all tasks

More capable than 
humans in every way



What is Generative AI?

• Generative AI is a type of artificial 
intelligence that can create 
content based on training data

• Most common Gen AI platforms 
are ChatGPT, Copilot, and 
Gemini

• These platforms can aid in 
workflows and speed up work

GEN AI BASICS

Source: https://engineering.fb.com/2016/12/01/ml-applications/artificial-intelligence-revealed/
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GEN AI BASICS

Important warning at the bottom of the page:



CURRENT USE OF AI IN 

TRANSPORTATION 



• License plate readers

• Automated vehicles

• Real-time traffic management or 

TMC decision support

• Risk identification/predicting 

crashes

• Object and behavior detection

• Aiding in writing reports

HOW IS IT BEING USED NOW?

Source: https://weshield.us/e-commerce-and-omnichannel-logistics-7-key-strategies-to-win-at-delivery-3/
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• Alabama: Has cameras mounted on 
their trucks that they use to identify 
damaged guide rail

• Delaware: 
• Predictive traffic signal control 

• Congestion prediction 

• Detour/routing selection based on 
predicted traffic flow/demand

• Machine vision for traffic count, speed, 
turning movement, queue estimation

• Machine vision for vehicle reidentification

• Machine vision for vulnerable road users 
and conflict/near missing 
monitoring/prediction 

• Flood prediction using hydrology sensors 
for traffic management

• Kentucky: Wrong-way driver detection

• New Jersey: Planning, Reporting and 

Dashboard tools, Safety prediction, Plan 

request assistance, Structural analysis and 

Research. 

• Tennessee and Virginia: Decision support 

system

• Vermont: Drafting communications to the 

public in response to specific requests, 

usually around mobility and signing laws. 

• West Virginia: Extracting features/objects 

from pictures taken from roadway data 

collection projects; estimating AADT data 

for paved local roads without traffic 

counters

REAL-LIFE EXAMPLES



FUTURE USE CASES OF AI IN 

TRANSPORTATION



• Autonomous agents

• Plan development

• Plan review

• Quantity takeoff and estimates

• Analyzing vehicle telematics to 
generate alerts

HOW WILL WE BE USING IT IN 5 YEARS?



AI RELATED LAWS, EOS, & 

POLICIES



AI EOS AND RESOLUTIONS



• Governor’s Gen AI Governance 
oversees Gen AI at 
Commonwealth agencies

• “Use of Public Generative 
Artificial Intelligence” policy 

• AI training

• More info: 
https://www.pa.gov/agencies/oa/p
rograms/information-
technology2/gen-ai.html

GEN AI GOVERNANCE BOARD
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AV LAWS

Act 117 of 2018
Platooning and Work 

Zone Vehicles

Act 106 of 2020
Personal Delivery 

Devices

Act 130 of 2022
Unmanned AV 

Operations



PROJECTS AT PENNDOT 



• Policies
• AI Strategic Plan

• Pilots
• Winter Operations AI Project

• Telematics data gaps

• Work zone safety analytics

• Weather detection using CCTV

• Projects
• PennSTART

• Exploring
• AI image interpretation software 

CURRENT WORK



• Purpose: Conduct literature and best practices review on AI implementation.

• Focus Areas:  Governance structures for AI programs (human expertise, 
committees, organizational structures).

• Current state of AI capabilities and peer usage.
• Workforce development and training recommendations.
• Potential AI use cases for: 

• Standard business practices.
• Transportation Systems Management & Operations (TSMO) program.

• Acceptable use practices for ethics, security, and data privacy.

• Research Targets:
• TxDOT AI Strategic Plan (2024): Framework for AI processes, policies, and 

management.
• Pennsylvania Turnpike Commission (PTC): AI program framework, acceptable use 

policy, guidelines, data classifications.
• ITS America: “Guide to Practical Next Steps for AI Implementation.”

AI STRATEGIC PLAN



• Goal:  Leverage our big data to help visualize and improve winter plow 
optimization

• Output
▪ Consolidate our large data into a visual output
▪ Allow managers to evaluate snow routes for efficiencies
▪ Determine the most efficient material applications for a specific 

roadway with specific winter conditions 
▪ (salt reduction, brine efficiencies, reduced application in sensitive 

areas, overall route QA)
▪ Reduce the reliance on consultant staff augmentation to evaluate 

our large data
▪ Provide managers with instant feedback to their questions rather 

than hours of research resulting in stale or information that is no 
longer relevant to the question

WINTER OPERATIONS AI PROJECT



• Challenge:
• NIRA’s data currently has 

gaps, especially rural 
areas and during winter 
weather events 

• Solution:
• Use ML to fill in the gaps

TELEMATICS DATA GAPS

Known Values

𝐿1 𝐿2

𝑍1 𝑍2 𝑍𝑛𝑍𝑛−1

Ƹ𝑧0



Legal

• Liability for 
incorrect 
output

• Ownership of 
data

IT

• Data privacy 
and security

General

• Bias

• Decision 
transparency

• Cost

OVERALL AI CHALLENGES



PENNSTART
• 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
– Advanced Air Mobility
• Breaking ground Fall, 2025
• Governor’s Office of Transformation 

and Opportunity Fast Track Project

www.pennstart.org 

http://www.pennstart.org/




FUTURE EVENTS



• When: Summer 2026

• Where: Harrisburg University of 
Science and Technology

• Audience: transportation, 
technology, construction and 
engineering professionals

• Sessions about AI’s impact for 
the future of Transportation 

AI IN TRANSPORTATION SUMMIT



Mark C. Kopko

Director– Strategic Development and Implementation

Pennsylvania Department of Transportation

717-783-1903

markopko@pa.gov

QUESTIONS?
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