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WELCOME

The 28th New Jersey Department of Transportation Research Showcase is an opportunity for New Jersey’s 
transportation community to experience the broad scope of ongoing academic research initiatives and share 
technology transfer activities being conducted by institutions of higher education (IHE) partners and their 
associates. It also serves to highlight the benefits of transportation research, including NJDOT’s own program. 
As part of the event, the annual implementation award and recognition of outstanding university students will be 
presented. The agenda will include a general session, topic breakout sessions, and a poster display. Continental 
breakfast and lunch will be provided. 

This program is organized by the NJDOT Bureau of Research and Innovation in partnership with the Rutgers 
Center for Advanced Infrastructure and Transportation (CAIT) and the Alan M. Voorhees Transportation Center 
(VTC). It meets requirements for up to 2 professional development hours (PDHs) for continuing professional 
competency for licensed professional engineers. The 28th Annual Research Showcase is sponsored by the 
Federal Highway Administration and the New Jersey Department of Transportation.

AGENDA
9:30 a.m.	 Introduction and Housekeeping

David Maruca, Program Development Administrator, Rutgers CAIT

9:40 a.m.	 Welcoming Remarks
Michael J. Manzella, Director of Statewide Planning, NJDOT

9:45 a.m.	 Opening Remarks 
		  Priya Jain, Commissioner, NJDOT

9:55 a.m.	 Keynote Address
Craig Thor, Chief Scientist, Turner Fairbank Highway Research Center, FHWA
Matt Cuddy, Operations Research Analyst, Volpe Center, USDOT

10:45 a.m.	 Break

10:55 a.m.	 Bureau of Research and Innovation Overview
Pragna Shah, Manager, Bureau of Research and Innovation, NJDOT

11:00 a.m.	 Panel Discussion: AI and the Future of Transportation
Moderator: Giri Venkiteela, Innovation Officer, NJDOT Bureau of Research and Innovation
Kimbrali Davis, Executive Manager, NJDOT Bureau of Aeronautics
Luna Katbah, Head of Innovation, IT and Digital, NJ TRANSIT
Neha Panchal, Management Improvement Specialist, NJDOT Bureau of Information Technology
Jeevanjot Singh, Executive Manager, NJDOT Bureau of Safety Improvement Program
Seth Wainer, Director of Planning and Innovation, Port Authority of New York and New Jersey

11:45 a.m.	 Presentation of 2026 Awards
2026 AASHTO High Value Research Awards
2026 Best Poster Award
2026 NJDOT Build a Better Mousetrap Awards
2026 NJDOT Research Champion Excellence Award
2026 Outstanding University Student in Transportation Research Award
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12:00 p.m.	 Buffet Lunch/Break

1:05 - 1:20 p.m.	 Infrastructure Room: Auditorium | Moderator: Hussain Mustafa
Flooding Incident Based Exposure Score Classification for NJDOT  
Roadway Segments
Presenter: Nishigandha Rajeshwar Jukte, Rowan University

			   Safety Room: 214/215 | Moderator: Jeevanjot Singh
Applying Artificial Intelligence (AI) to Safety Analysis
Presenters: Danielle Baer and Lauren Kretzing, Urban Engineers

			   Digital Transformation Room: 213 | Moderator: Ethan Osias
What are the Digital infrastructure Components for State DOTs?
Presenters: Giri Venkiteela and La Zhao, NJDOT

1:30 - 1:45 p.m.	 Infrastructure Room: Auditorium | Moderator: Hussain Mustafa
A Paradigm Shift in Steel Assembly: Tool-Free Field Splices Enabled  
by Metal Additive Manufacturing
Presenter: Islam Mantawy, Rowan University

			   Safety Room: 214/215 | Moderator: Jeevanjot Singh
From Roadside LiDAR to Actionable Traffic Data: AI-Enabled Monitoring  
for Traffic Operations, Safety and Freight
Presenter: Yiqiao Li, City College of New York

			   Digital Transformation Room: 213 | Moderator: Ethan Osias
TrafficCube AI-based Data Fusion, Visualization, and Analysis Platform

			   Presenter: David Hale, Leidos

1:55 - 2:10 p.m.	 Infrastructure Room: Auditorium | Moderator: Hussain Mustafa
A Hybrid Vision-Language Model and Deep Learning Framework for Infrastructure 
Inspection
Presenter: Hao Wang, Rutgers University

			   Safety Room: 214/215 | Moderator: Jeevanjot Singh
Research and Pilot Study on Robotic Security for NJDOT Yards Surveillance
Presenter: Alexander Warden, Rutgers University

			   Digital Transformation Room: 213 | Moderator: Ethan Osias
Evaluating CAV Impacts on Signalized Intersection Work Zone Capacity:  
A New Jersey Case Study
Presenter: Fahmida Rahman, Rowan University
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2:20 - 2:35 p.m.	 Infrastructure Room: Auditorium | Moderator: Hussain Mustafa
		  	 Enhancing Safety and Efficiency Embracing  
			   Challenges with Drones for Bridge Inspections 
			   Presenter: Utsab Pokharel, NJDOT
			 
			   Safety Room: 214/215 | Moderator: Jeevanjot Singh 
			   AI for Smarter Safety Investment:  
			   Enhancing New Jersey’s Safety Performance Functions and Network Screening
			   Presenters: Chaitanya Pathak and Steven Luglio, HNTB
			    
			   Digital Transformation Room: 213 | Moderator: Ethan Osias
			   Transforming Existing NJDOT Traffic Cameras into Autonomous Congestion 		
			   Detection Systems by Utilizing Video Vision-Language Models
			   Presenter: Bhargavi Reddy Kotha, NJIT

2:45 - 3:00 p.m.	 Infrastructure Room: Auditorium | Moderator: Hussain Mustafa
		  	 How GPI is Leveraging and Adapting to AI
			   Presenters: Dave Kuhn and Dave Wagner, GPI
			    
			   Safety Room: 214/215 | Moderator: Jeevanjot Singh
			   Infrastructural and Safety Barriers to E-Bike Use: 
			   Insights from a Nationwide Survey
			   Presenters: Hannah Younes and Yingning Xie, Rutgers University
			 
			   Digital Transformation Room: 213 | Moderator: Ethan Osias
			   Automated Text Extraction from Bridge Inspection Images 
			   to Support Infrastructure Management Systems
			   Presenters: Maurizio Morgese and Gianluca Bruno, Rutgers University
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POSTER SESSION 
Room: 116/117

Infrastructure

Comparing Cost and Time Performance of Design-Build Projects Across Construction  
Sectors, Contract and Procurement Methods in the US Northeast States
Presenter: Bishal Poudel, Rutgers University

Development of Non-proprietary Ultra-High-Performance Concrete (UHPC)  
for Bridge Overlays
Presenter: Michael Ruszala, Rutgers University 

Evaluating CAV Impacts on Signalized Intersection Work Zone Capacity: A  
New Jersey Case Study
Presenter: Fahmida Rahman, Rowan University

Extend Service Life of Concrete Bridge Decks with Internal Curing
Presenter: Sabatino Castellani, Rutgers University

Flexural Behavior of Prestressed Concrete Slabs with Varying Strand  
Configurations and Span-to-Depth Ratios
Presenter: Samuel Giumarello, Rutgers University

Full-Scale Accelerated Pavement Testing of a Plastic-Modified Asphalt Mixture 
Presenter: Sk Md Imdadul Islam, Rowan University

Improving Signalized Intersection Operations through Signal Timing Optimization:  
A New Jersey Case Study
Presenter: Fahmida Rahman, Rowan University

Influence of Temperature and Seasonal Correction Methods on Falling Weight  
Deflectometer (FWD) Based Overlay Thickness for Asphalt Pavements in New Jersey
Presenter: Anil Kumar Baditha, Rowan University

Performance Assessment of Composite Plastic Modified and Conventional  
Polymer Modified Asphalt Mixtures Using the Wet Mixing Method
Presenter: Lakshmana Ravi Raj Gali, Rowan University

Root Causes of Construction Claims: A National Perspective
Presenter: Cyril Mendelek, NJIT

Toward Non-Contact Pavement Friction Measurement Using Physics-Informed  
Deep Learning
Presenter: Xiaoyu Zhang, Rutgers University
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POSTER SESSION 
Room: 116/117

Safety

Advancing Work Zone Safety with Explainable AI: Evaluating the Effect of  
Work Zone Presence on Crash Severity
Presenter: Salma Afia Ratri, Rowan University

An Explainable AI Framework for Identifying High-Risk Pre-Crash Driver  
Behaviors, Crash Mechanisms, and Incident Pathways in Heavy Commercial  
Vehicle Crashes in New Jersey
Presenter: Md Sadman Islam, Rowan University

Enhancing State DOT Work Zone Safety by Integrating Internal Traffic Control Plan
Presenter: Ahmed Imtiaz Zamee, Rowan University

From Crash Data to Action: An Agentic AI Framework for Segment-Level  
Crash Frequency Prediction
Presenter: Md Tufajjal Hossain, NJIT

Digital Transformation

A Visual Driving Car-Following Model Based on Dynamic Visual Features
Presenter: Bowen Geng, Rutgers University

AI-Driven Climate Resilience Scoring for Bridges:  A Digital-Transformation  
Framework for the Future of Transportation
Presenter: Indira Prasad, Stevens Institute of Technology

Autonomous Systems Validation Platform: A Scaled Urban Testbed for  
Networked Decision-Making
Presenter: Md Wazkuruni, NJIT

Enhancement of LiDAR-based Traffic Counting Accuracy Using a Trajectory 
Reconstruction Technique
Presenter: Emmanuel Obeng Danquah, NJIT

From Recorded Traffic to Steering and Acceleration: A Gated Hybrid of  
Convolutional and Vision-Language AI
Presenter: Abolfazl Afshari, NJIT

Transforming Existing NJDOT Traffic Cameras into Autonomous Congestion  
Detection Systems by Utilizing Video Vision-Language Models
Presenter: Bhargavi Reddy Kotha, NJIT
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Michael J. Manzella, Director of Statewide Planning, 
New Jersey Department of Transportation
Michael J. Manzella, AICP serves as the Director of 
Statewide Planning at NJDOT. The Division includes 
the Bureau of Statewide Strategies (BSWS) and Bureau 
of Research and Innovation (BRI) and provides broad, 
future-oriented direction for the Department’s missions 
and programs, engages in strategic, performance-
based planning and asset management, and develops 
innovative transportation solutions to enhance mobility, 
reliability, safety, and quality of life. 
Mr. Manzella received a Bachelor of Engineering degree 
in Engineering Management with a Minor in Pre-Law and 
Public Policy from Stevens Institute of Technology in 
2009 and a Master of City and Regional Planning degree 
with a concentration in Transportation Planning and 
Policy from the Edward J. Bloustein School at Rutgers 
University in 2014. 
Mike has previously served as the Director of 
Transportation in both the City of Jersey City and the 
City of Asbury Park as well as the Deputy City Manager 
in Asbury Park. Mike has been responsible for leading 
municipal Vision Zero initiatives, implemented Complete 
Streets and low-cost pilot intervention projects to enhance 
the safety of all users, administered transit, microtransit, 
and micromobility transportation services, and managing 
long-range transportation planning efforts.

Priya Jain, Commissioner, New Jersey Department of 
Transportation
Priya Jain serves as Commissioner of the New Jersey 
Department of Transportation, bringing more than 
three decades of engineering and executive leadership 
experience to the state’s transportation network. Her 
priorities as Commissioner include delivering critical 
transportation improvements, advancing modernization 
and technology, and strengthening safety and reliability 
across New Jersey’s transportation system.
Commissioner Jain began her career as a civil and 
environmental engineer, working hands-on with public 

agencies in New Jersey and the New York metropolitan 
region on major transit, highway, and environmental 
remediation programs. That early technical grounding 
carried her into senior executive leadership roles 
with global infrastructure and program management 
organizations, where she oversaw growth and operations 
for firms delivering large-scale transportation, 
infrastructure, and resilience programs across North 
America. Throughout her career, she has led and delivered 
major transportation and infrastructure programs 
spanning environmental review, project development, 
capital delivery, and operations.
In her role, Commissioner Jain serves as Chair of NJ 
TRANSIT, the New Jersey Turnpike Authority, the South 
Jersey Transportation Authority, and the New Jersey 
Transportation Trust Fund Authority, and as Vice Chair of 
the New Jersey Motor Vehicle Commission. She works 
closely with state, regional, local, and federal partners 
to advance transportation priorities that improve safety, 
mobility, and reliability throughout New Jersey.
Commissioner Jain serves on the Board of Directors 
of the American Association of State Highway and 
Transportation Officials (AASHTO), the Northeast 
Association of State Transportation Officials (NASTO), 
and The Eastern Transportation Coalition. She also 
serves on the Civil Engineering Advisory Board at the City 
College of New York.
She holds a Bachelor of Engineering in Civil Engineering 
and a Master of Science in Physics from the Birla Institute 
of Technology and Science, Pilani, India, and a Master of 
Science in Environmental Engineering from the University 
at Buffalo.

Craig Thor, Chief Scientist, Turner Fairbank Highway 
Research Center, Federal Highway Administration
Dr. Craig Thor has served as the Chief Scientist at the 
Federal Highway Administration’s Turner-Fairbank 
Highway Research Center (TFHRC) since August 2021. 
In this role he serves as a technical advisor to the 
Leadership Team at TFHRC and supports the Associate 
Administrator for Research and Development in areas of 
technical coordination, emerging scientific trends, and 
research planning. Dr. Thor coordinates research efforts 
across the research disciplines and other USDOT modes 
where there are common interests and applications.
Dr. Thor has been with FHWA for 16 years, previously 
serving as the Senior RD&T Legislative and Budget Analyst 
and as Research Civil Engineer in the Office of Safety 
R&D. He has a Bachelor’s degree in Material Science 
and Engineering from Michigan State University and a 
Master’s degree and Ph.D. in Biomedical Engineering 
from the Virginia Tech-Wake Forest School of Biomedical 
Engineering and Sciences.
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Matt Cuddy, Operations Research Analyst, Volpe Center, 
United States Department of Transportation
Matt Cuddy focuses on Artificial Intelligence strategy at 
the United States Department of Transportation Volpe 
National Transportation Systems Center. He leads Volpe’s 
support of USDOT’s multimodal AI Program and manages 
the USDOT AI Community of Practice. He has bachelor’s 
and master’s degrees in mechanical engineering and 
a Ph.D. from Rutgers in urban planning and policy 
development.
Pragna Shah, Manager, Bureau of Research and Innovation, 
New Jersey Department of Transportation
Pragna Shah leads the Bureau of Research and Innovation 
at the New Jersey Department of Transportation (NJDOT), 
where she oversees the state’s multi-modal research 
portfolio, technology transfer initiatives, and university 
research partnerships. With over two decades of public-
sector transportation leadership, she directs high-impact 
programs including the NJ Local Technical Assistance 
Program (LTAP) and the Annual NJDOT Research 
Showcase—an initiative recognized nationally with the 
AASHTO Communications Best Event Award.
Pragna serves as New Jersey’s State Transportation 
Research Board (TRB) representative and contributes 
actively to national initiatives on the AASHTO Research 
Advisory Committee (RAC) and Knowledge Management 
Committee. A dedicated champion for translating emerging 
transportation technologies and digital innovations into 
practice, she holds a B.S. in Electrical Engineering from the 
New Jersey Institute of Technology (NJIT).
Giri Venkiteela, Innovation Officer, Bureau of Research and 
Innovation, New Jersey Department of Transportation
As a Research Scientist at NJDOT’s Bureau of Research 
and Innovation (BRI), Dr. Giri Venkiteela manages a 
diverse portfolio of research and innovation projects 
and programs, serving as a subject matter expert for 
key initiatives including the NJDOT Innovation Program, 
NJSTIC Program, Artificial Intelligence (AI) research, 
and transportation pooled fund program. His leadership 
extends to the national level as Chair of AASHTO-RAC 
Region #1 and Chair of the AASHTO-RAC AI Task Force. 
He is currently leading the “State DOT Council for Strategic 
AI Adoption,” a national pooled fund project. He actively 
contributes to NCHRP research projects and participates 
in various TRB and AASHTO committees, while regularly 
presenting NJDOT research at prominent venues including 
AASHTO, IRF, TRB and peer exchanges. He has reviewed 
research proposals and journal articles for NJDOT, USDOT, 
NCHRP, ASCE, and TRB. He holds a doctoral degree in 
Civil Engineering from the University of Louisville and has 
research scholar experience at Northwestern University. 
Outside of work, he enjoys playing tennis, watching 
movies, and reading.

Kimbrali Davis, Executive Manager, Bureau of Aeronautics, 
New Jeraey Department of Transportation
Kimbrali Davis is a seasoned transportation engineer 
and public-sector leader with more than 30 years of 
engineering experience, including over 22 years at the 
New Jersey Department of Transportation (NJDOT). She 
currently serves as Manager of the Bureau of Aeronautics, 
where she oversees the Unmanned Aircraft System (UAS) 
Program, Advanced Air Mobility (AAM) initiatives, and 
Outdoor Advertising & Junkyard Services.
Throughout her NJDOT career, Ms. Davis has progressed 
through the engineering ranks—beginning in materials 
and chemical testing laboratories and advancing through 
research and program management roles. She has led 
major multimodal programs, including the Bureau of 
Aeronautics/UAS Technology unit, which administers more 
than $56 million in federal and state airport improvement 
grants; the Modal Grants Program, overseeing roughly $30 
million annually across aviation, freight, and rail; and the 
Liberty Corridor Program, a federally designated Project 
of National and Regional Significance. Her prior leadership 
also includes the Office of Fixed Guideway/State Safety 
Oversight Agency and the Oversize/Overweight Truck 
Permitting Unit.
With more than 15 years supervising major programs 
and organizational units, Ms. Davis has demonstrated 
expertise in ensuring compliance with regulations across 
multiple federal agencies—including the FHWA, FAA, and 
FTA—as well as New Jersey state laws. She is skilled in 
organizational leadership, multi-program management, 
budget and project delivery, and strategic planning.
Ms. Davis holds a Bachelor of Science in Ceramic 
Engineering (Materials Science and Engineering) from 
Rutgers University. Her professional engagements include 
the AASHTO Leadership Institute, the Advanced Air Mobility 
Multistate Collaborative Working Group, the AASHTO 
Council on Aviation, and multiple National Cooperative 
Highway Research Program (NCHRP) committees and 
panels. Her credentials include certifications in Public 
Transportation Safety, the New Jersey Certified Public 
Manager Program, and Six Sigma (Green Belt), among others.
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She is also a dedicated advocate for STEM and 
transportation education, regularly engaging students and 
professionals through career days, youth symposiums, 
and programs promoting minorities and women in aviation 
and transportation engineering.
Luna Katbah, Head of Innovation, IT and Digital,  
NJ TRANSIT
As Head of Innovation, IT and Digital at NJ TRANSIT, 
Luna Katbah shapes how one of the nation’s largest 
transportation agencies prepares for what’s next. She 
sets the strategic direction for emerging technologies 
and digital modernization, with a focus on strengthening 
operational readiness, elevating the customer experience, 
and advancing long-range infrastructure and mobility 
goals. Luna brings a forward-looking perspective on 
AI’s role in transit, from powering high-impact regional 
events to supporting the systems riders depend on every 
day. Her work reflects a broader commitment to building 
transportation that is not only smarter, but more resilient 
and responsive to the communities it serves.
Neha Panchal, Management Improvement Specialist, 
Bureau of Information Technology, New Jersey Department 
of Transportation
Neha Panchal is a Management Improvement Specialist 
with the New Jersey Department of Transportation, with 
15 years of experience within the Information Technology 
and Application Development Bureau. She currently  
leads the NJDOT IT Office of Emerging Technology (OET) 
within the IT Director’s Office, where she drives agency-wide 
initiatives to evaluate, adopt, and operationalize artificial 
intelligence capabilities. OET focuses on developing 
practical AI use cases that streamline workflows, enhance 
performance measurement, and enable more data-
driven decision-making across NJDOT. In addition to AI 
innovation, Neha oversees the workflow process unit, which 
transforms data-driven processes into digital operational 
improvement solutions. Her work centers on building 
scalable, responsible, and technically sound modernization 
strategies that strengthen organizational efficiency and 
support the evolving needs of the public sector.
Jeevanjot Singh, Executive Manager, Bureau of Safety 
Improvement Program, New Jersey Department  
of Transportation
Jeevan is a Project Management Professional (PMP) with 
over 31 years of experience, including 18 years in multiple 
divisions at NJDOT, most recently as the Manager of 
Bureau of Safety Improvement Programs, leading 
Complete Streets Implementation and Safety Programs 
Management sections, managing and administering the 
Highway Safety Improvement Program and providing 
safety subject matter expertise on a wide variety of 
analyses, programs, projects, and initiatives. 
She holds a Bachelor’s in Civil Engineering, multiple 
Masters, in Environmental Engineering, Highway 
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Engineering, and Transportation Engineering, with a 
Masters Certificate in Project Management. She is also a 
graduate of the Freight Operations Academy and Regional 
Operations Forum. 
She has represented NJDOT as an NCHRP Panel member 
for safety research, at the Connected Vehicle Pooled Fund 
Study, multiple AASHTO subcommittees and working 
groups for Safety and Connected & Autonomous Vehicles 
and on technical paper review committees for TRB. 
Jeevan is a firm believer in the Safe System Approach 
to eliminate fatalities for all road users. She takes 
every opportunity to highlight and promote the safety 
achievements and innovations in New Jersey, with active 
participation of and collaboration with our local and 
regional partners.
She proudly leads a small, but mighty team. Her team 
administered a record Highway Safety Improvement 
Program in FFY 2024, with over $125 million authorized 
on projects, close to 60% on projects to improve safety 
for vulnerable road users. Outside of work, she also 
volunteers her time on advisory boards of multiple non-
profit organizations.
Seth Wainer, Director of Planning and Innovation, Port 
Authority of New York and New Jersey
Seth Wainer serves as the Port Authority’s Director of 
Planning and Innovation, where he is responsible for 
managing a department that pilots and plans for the long 
term use of innovative technologies like autonomous 
vehicles, artificial intelligence, and electric flight. Mr. 
Wainer previously served as the Chief Information Officer 
for the City of Newark where he focused on digital 
transformation for city services and building a municipally 
owned high-speed internet network. Before that, Mr. 
Wainer has also worked in corporate retail and as an 
Obama Administration appointee. He is passionate about 
government innovation today and historical innovations 
in infrastructure like the Otis elevator break and the Erie 
Canal. He lives in NJ with his wonderful wife and 3 kids, 
who he hopes will not need driver’s licenses thanks to 
autonomous vehicle public transportation.
Devyn Cordero, Research Project Manager, NJDOT 
Devyn Cordero joined the New Jersey Department of 
Transportation in 2022 as a Planner Trainee in the Office 
of Freight Planning. In her role in Freight Planning, Devyn 
contributed to major transportation plans, including the 
Statewide Freight Plan and New Jersey State Rail Plan. 
In 2024, Devyn moved to the Bureau of Research and 
Innovation. In this role, she manages research projects, 
including the Multi-Hazard Design of Highway Bridges 
Recommendations project, which is being recognized 
today for receiving an AASHTO High Value Research 
Award. Devyn received her bachelor's degree in planning 
and public policy from the Edward J. Bloustein School at 
Rutgers University.
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Flooding Incident Based Exposure Score 
Classification for NJDOT Roadway 
Segments

Presenter: Nishigandha Rajeshwar Jukte

Organization: Rowan University

Abstract:

Reliable identification of flood-exposed roadway segments is essential for evaluating the effects of inundation 
on pavement performance and supporting climate-resilient asset management. This study develops an incident-
based flood exposure classification framework for New Jersey Department of Transportation (NJDOT) roadway 
segments using dated and geolocated flood incident records as direct evidence of flood occurrence. Each 
incident record contains roadway route, direction, milepost range, and date of occurrence.

A total of 12,951 flood incident records were reviewed. Duplicate records identified through internal documentation 
indicating repeated reports of the same event, and incomplete records lacking valid route or milepost information 
were removed. Following data cleaning, 12,807 incidents were retained and spatially matched to roadway 
segments using route, direction, and milepost information. Each incident was assigned to the roadway segment 
containing the reported location. For each segment-year, cumulative incident frequency and incident recency 
were calculated. Frequency represents the total number of documented flood incidents occurring up to a given 
year, whereas recency represents the number of years since the most recent recorded incident.

An exposure classification scheme was subsequently developed using four categories: Minimal Exposure, 
Transient Wetting, Episodic Flooding, and Chronic Ponding. Classification was based on incident frequency, 
incident recency, and documented physical drainage conditions. Application of the framework classified 88.74% 
of roadway segments as Minimal Exposure, 9.42% as Transient Wetting, 1.74% as Episodic Flooding, and 
0.10% as Chronic Ponding. The resulting distribution provides a network-level representation of flood exposure 
grounded in documented flood occurrence.

The proposed classification provides a defensible and reproducible basis for incorporating flood history into 
NJDOT’s pavement and asset management practices. Identification of roadway segments experiencing repeated 
or recent flooding can support targeted monitoring, drainage improvements, rehabilitation prioritization, and 
allocation of maintenance resources. The framework therefore provides a practical approach for integrating 
observed flood exposure into network-level pavement management and infrastructure resilience planning.

	
	 Bio:
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Dr. Nishigandha Rajeshwar Jukte is a Postdoctoral Research Associate at the Center for Research and Education in 
Advanced Transportation Engineering Systems (CREATES) at Rowan University, New Jersey. Her research focuses 
on pavement and asset management, pavement performance evaluation, transportation infrastructure resilience, 
and data-driven approaches for infrastructure decision-making. She pursued her Ph.D. in Civil Engineering from the 
Indian Institute of Technology Delhi, India, where her research focused on characterizing asphalt mixtures using 
machine learning techniques. Her current work involves collaborative research with the New Jersey Department of 
Transportation (NJDOT) on pavement deterioration under roadway inundation, pavement condition assessment, and 
the development of performance models for pavement preservation and rehabilitation treatments. Her broader research 
interests include sustainable pavement materials, mechanistic-empirical pavement design, statistical modeling, and 
the application of artificial intelligence to transportation infrastructure management.
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A Paradigm Shift in Steel Assembly: 
Tool-Free Field Splices Enabled by Metal 
Additive Manufacturing

Presenter: Islam Mantawy

Organization: Rowan University

Abstract:

This research introduces a novel steel field splice that utilizes Metal Additive Manufacturing (AM) to create 
high-strength, interlocking metasurface mechanisms. These AM elements are proposed as a transformative 
alternative to traditional bolted or welded field connections in structural steel assembly. A steel field splice 
is defined as a connection made between two steel structural elements on the construction site, or in the 
field, typically used when members are too long or heavy for single-piece transport or erection. The proposed 
splice is specifically designed for rapid construction and minimal on-site labour. The use of interlocking 
elements, which feature complex geometries and tight tolerances enabled by AM, facilitates precise, self-
aligning engagement between the steel components. This approach eliminates the need for specialized 
tools, fasteners, or certified welders, resulting in significant reductions in assembly time and equipment 
requirements. 

The splice system features a central interlocking element, which is designed to transfer axial forces between 
adjoining segments (probably hot rolled steel). This central metasurface interlocking element is a 3D printed 
element made from a high-strength material,17-4 PH. The geometry includes projected wings that distribute 
the axial load through bearing contact, which generates a combination of flexural and shear stresses within 
the wings. The wings are intentionally curved to provide out-of-plane restraint of the native plate, which 
helps ensure stability and improves the global deformation behavior of the steel section. To validate the 
concept, a numerical study was performed using non-linear analysis with ABAQUS finite element software, 
comparing the results of the proposed interlocking metasurface splice to a conventional field splice. 

The presentation will also include the experimental test and results for a small-scale splice integrated with 
interlocking metasurfaces. The proposed AM-based interlocking splice system represents a paradigm shift 
for the field assembly of steel structures, enhancing operational flexibility, reducing logistical constraints, 
and contributing to the advancement of modular, rapidly deployable infrastructure systems.

	
	 Bio:
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Islam Mantawy, Ph.D., P.E –Dr. Mantawy is a tenure-track Assistant Professor in the Department of Civil and 
Environmental Engineering at Henry M. Rowan College of Engineering, Rowan University, since Fall 2022, and 
a registered Professional Engineer in Nevada. His research focuses on Concrete Additive Construction and Metal 
Additive Manufacturing. In concrete additive construction his expertise is in areas such as topology optimization, 
reinforcement techniques, hazard protective systems, functionally graded structures, and adaptive and reconfigurable 
structures. In metal additive manufacturing, his work includes topology optimization, repair and strengthening through 
cold spray, and hazard protective systems. Dr. Mantawy is an associate member of the American Society of Civil 
Engineers (ASCE) and Structural Engineering Institute (SEI), and a member of the American Concrete Institute (ACI), 
where he contributes to multiple technical sessions. 
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Abstract:

Efficient and accurate assessment of infrastructure conditions is essential for ensuring structural 
safety and optimizing maintenance decisions. However, evaluating infrastructure defects requires 
understanding complex spatial and topological relationships between defects and structure 
components. Conventional deep learning models are good for visual detection but do not have spatial 
reasoning, while Vision-Language Models (VLMs) offer high-level semantic capabilities but lack the 
pixel-level precision required for quantitative engineering assessment. 

This presentation introduces a novel hybrid framework that couples VLM with convolutional neural 
network (CNN) for infrastructure inspection applications. To illustrate the framework, an image database 
of steel bridge corrosion defects was evaluated to test various capabilities from element segmentation 
to multi-class corrosion state estimation. Two novel metrics were introduced to decouple language 
parsing accuracy from visual segmentation performance. The results show that the proposed method 
significantly outperformed the pure VLM baseline for defect detection and segmentation. The few-shot 
configuration achieves greater performance across different corrosion condition states. The framework 
is demonstrated in an interactive platform that enables inspectors to obtain quantitative localized defect 
metrics via conversational queries. The outputs include annotated images highlighting bridge structure 
elements, estimate corrosion areas, and concise textual summaries suitable for automated inspection 
reports. The proposed hybrid method improves interpretability and provides a unified pathway toward 
vision–language–report generation for bridge inspection.

*This research is based on Artificial Intelligence Research and Pilot Implementation sponsored by 
NJDOT.
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Dr. Hao Wang is a Professor and Graduate Program Director at Department of Civil and Environmental 
Engineering of Rutgers University. His research areas are focused on sustainable, resilient, and smart 
transportation infrastructure. He is the recipient of Walter L. Huber Civil Engineering Research Prize from 
ASCE in 2022 and Outstanding Engineering Faculty Award at Rutgers in 2023. He obtained his PhD from 
University of Illinois at Urbana-Champaign in 2011.

A Hybrid Vision-Language Model and Deep 
Learning Framework for Infrastructure 
Inspection

Presenter: Hao Wang

Organization: Rutgers University
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Enhancing Safety and Efficiency Embracing 
Challenges with Drones for Bridge 
Inspections

Presenter: Utsab Pokharel

Organization: NJDOT

Abstract:
Bridge inspection plays a pivotal role in ensuring the safety, longevity, and operational efficiency of critical transportation 
infrastructure in the United States. With the use of unmanned aerial vehicles, commonly known as drones, a new era in bridge 
inspection has emerged.

This abstract explores transformative potential showcasing real field experiences and challenges using drones for bridge 
inspection. Bridge inspections involved time-consuming manual assessments, often requiring the closure of lanes and causing 
significant disruptions to traffic flow. Additionally, inspectors face risky conditions, climbing intricate structures or utilizing 
specialized equipment, making it an arduous task. However, the integration of drones has brought forth a paradigm shift in this 
domain. The utilization of drones for bridge inspections brings several benefits. It enhances safety by reducing the exposure 
of human inspectors and the public to vulnerable environments. Furthermore, depending upon the bridge type, it significantly 
reduces the time required to inspect bridges, minimizing traffic disruptions. Moreover, it improves the accuracy and reliability 
of inspections - being able to reach challenging areas easily, leading to informed decision-making regarding maintenance and 
budget allocation. It also offers considerable cost savings compared to traditional inspection methods, as drones require fewer 
resources, equipment reusability, and enable swift data collection and analysis. We can get a top view of the bridge and its 
surroundings, which can provide valuable information on roadway design, traffic patterns and even waterway channel movements. 
Drones will not just collect photos and videos. The data collected by drones can be processed using computer vision algorithms, 
artificial intelligence, and machine learning techniques, enabling automated defect detection and analysis. The combination of 
aerial imagery and advanced analytics streamlines the inspection process, reduces human error, and provides valuable insights 
for maintenance and rehabilitation strategies.  Drones can facilitate the creation of comprehensive 3Dmodels, point clouds, and 
orthomosaic maps, which aid engineers, policymakers, and stakeholders in visualizing the bridge conditions and prioritizing 
necessary repairs or upgrades.

Despite the numerous advantages, the integration of drones for bridge inspections poses certain challenges. Regulatory 
frameworks are being developed and refined to ensure the safe and responsible operation of drones in national airspace. Privacy 
concerns and public perception also require careful consideration to address potential issues and build public trust in this evolving 
technology. As per federal mandate, for non-redundant steel tension members (NSTM), hands-on inspection is a must. But for 
rest of the areas of the structure’s drones can reach out easily and gather essential data prioritizing on critical areas where 
inspectors need to reach hands-on. Furthermore, there can be issues such as equipment funding sources, inclement weather, 
loss of GPS signals under the deck, battery capacity limits, sensitivity and delicacy of the equipment, postprocessing requirement 
for its huge amount of data, learning curve on proper training, registration and certification. However, with careful planning and 
implementation, these challenges can be successfully overcome.
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Utsab Pokharel is a Principal Engineer in Structural Evaluation at the New Jersey Department of Transportation (NJDOT), specializing 
in bridge and infrastructure assessment. I hold a bachelor’s in civil engineering from Nepal Engineering College and master’s degree 
in civil engineering with major in structure and project management from NJIT. I bring more than a decade of experience in design, 
evaluation, and inspection of structures including bridges, buildings, and irrigation canals. As a Certified Bridge Inspector and FAA 
Part 107–certified pilot, I lead NJDOT’s Structural Evaluation drone program, advancing the use of unmanned aerial systems for 
safer and more efficient infrastructure inspections. I have presented my work at numerous professional forums, including ASNEngr’s 
Annual Conferences and the International Highway Engineering Exchange (IHEEP). I also contribute to national initiatives in UAS-
based inspection, serving as a course introducer and panelist for the AASHTO TC3 course “Application of Unmanned Aerial Systems 
(UAS) for In-Service Bridge Inspection” and as a panelist to the NCHRP 13-10 document “Guidelines for Maintenance of Uncrewed 
Aircraft Systems Used in Transportation Infrastructure.”



INFRASTRUCTURE

Abstract:

GPI is a consulting engineering firm with a staff of over 1,800 employees in 17 Branch Offices and 40 
additional regional offices.  GPI is an award-winning, multi-discipline engineering firm that has been 
providing professional planning and design, building systems design, and construction management/ 
inspection services to all levels of government and industry throughout the United States for 60 years.  
Like most organizations, GPI has begun to implement AI in all aspects of our business, however, we 
are only scratching the surface.  GPI has been working proactively within our business to identify new 
opportunities to improve efficiency and create innovative work products.  We will share examples of 
how we have leveraged AI to date and discuss how GPI is responding to the changing AI landscape.
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David Kuhn, PE, serves as Vice President and Director of Operations at GPI’s Philadelphia office. Dave 
currently serves as project manager for two NJDOT quick turnaround research contracts as well as the New 
Jersey Strategic Highway Safety Plan. Dave has worked with many New Jersey counties and municipalities 
to develop safety action plans and safety-related infrastructure projects.

Dave Wagner, GISP, MBA, serves as Director of Geospatial Services for GPI’s New Jersey operations. Dave 
currently serves as assistant project manager for two NJDOT quick turnaround research contracts as well 
as project manager for a geotechnical asset management project.  Dave has worked with many New Jersey 
counties and public agencies to create data collection, asset management, and GIS projects.

How GPI is Leveraging and Adapting to AI

Presenters: Dave Kuhn and Dave Wagner

Organization: Greenman Pederson, Inc



SAFETY

Applying Artificial Intelligence (AI)  
to Safety Analysis

Presenters: Danielle Baer and Lauren Kretzing

Organization: Urban Engineers

Abstract:

As transportation professionals continue to explore practical applications of artificial intelligence (AI) 
to enhance our work, emerging technologies are creating new opportunities to expand how roadway 
safety is evaluated. This presentation demonstrates the application of AI-based video analytics to 
evaluate operational and safety conditions. Specifically, two multilane roundabout safety studies 
conducted in Pennsylvania will be presented, providing real-world examples of how AI technology 
can be incorporated into transportation safety analysis. The presentation will explore the use of AI 
to analyze vehicle speeds, near-miss events, heavy braking, lane discipline, and truck movements, 
providing a more detailed understanding of driver behavior and vehicle interactions within the study 
areas. By transforming drone footage into detailed vehicle-level data, AI-based analysis can provide 
transportation professionals with information that may be difficult or impractical to collect through 
traditional field observation or hot spot analysis, allowing professionals to better understand the 
existing conditions and design improvements accordingly.
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Lauren Kretzing, EIT has rotated through the Civil Departments for the past 2 years at Urban Engineers, working on 
projects ranging from managing the City Hall Lighting Project to helping on preliminary and final design of Bridge, 
highway and traffic PennDOT projects. Recently, Lauren has helped use AI software to perform analyses on roundabouts.  

Danielle Baer, PP, AICP has a wide range of experience as a Senior Planner in both the public and private sectors, 
serving municipal, county, MPO, and agency clients. In addition to zoning/land use planning and transportation 
planning, Danielle has extensive public involvement program management experience, most recently managing the 
public involvement effort for SJTPO’s Countywide Local Road Safety Plans.



SAFETY

From Roadside LiDAR to Actionable Traffic 
Data: AI-Enabled Monitoring for Traffic 
Operations, Safety, and Freight

Presenter: Yiqiao Li

Organization: City College of New York

Abstract:

Transportation agencies increasingly require accurate, continuous, and scalable information on traffic operations, 
safety, and freight movement. In collaboration with the New York State Department of Transportation (NYSDOT), 
this research investigates an AI-enabled roadside sensing framework that transforms high-resolution LiDAR 
and complementary sensor observations into actionable transportation information. While conventional traffic 
sensors provide valuable measurements such as traffic volume and speed, they often provide limited information 
about individual vehicle trajectories, detailed vehicle types, and safety-critical interactions.

The framework integrates roadside LiDAR sensing with AI-based point-cloud processing to automatically 
detect and track road users and derive traffic measures including vehicle counts, trajectories, speeds, lane-level 
movements, and traffic interactions. For freight applications, the framework further characterizes commercial 
vehicles beyond conventional vehicle counts. AI-based vehicle classification is used to distinguish truck body 
types and configurations, providing more detailed information on freight activity and truck composition that can 
support freight corridor monitoring, infrastructure planning, and operational analysis.

Working with NYSDOT, the research team has deployed a roadside LiDAR sensing system along I-95 in the Bronx 
to evaluate the technology under real-world freeway conditions. The deployment demonstrates how emerging 
AI-enabled sensing can complement existing agency traffic monitoring infrastructure while providing detailed 
trajectory- and vehicle-level information that is difficult to obtain from conventional point sensors. The resulting 
data can support continuous traffic monitoring, freight vehicle characterization, and automated identification 
and review of potentially safety-critical interactions involving passenger vehicles and trucks.

This work demonstrates how collaboration between transportation agencies and academic researchers can 
accelerate the evaluation and adoption of emerging AI technologies. By integrating traffic monitoring, safety 
analysis, and freight vehicle characterization within a common sensing framework, the approach provides a 
pathway toward scalable, privacy-preserving, and automated transportation monitoring for data-driven agency 
decision-making.

	
	 Bio:

	

15

Dr. Yiqiao Li is an Assistant Professor of Civil Engineering at The City College of New York (CCNY) and a 
faculty member in the Computer Science Program at the CUNY Graduate Center. She directs the AI & Mobility 
Research Lab at CCNY. Her research focuses on cyber-physical transportation systems, AI-enabled intelligent 
infrastructure, and cooperative driving, with applications in traffic safety, operations, and freight mobility. Her 
work integrates roadside LiDAR, computer vision, machine learning, and infrastructure-based perception to 
develop intelligent transportation systems that better understand, predict, and respond to dynamic traffic 
conditions. Dr. Li’s recent research has been supported by the U.S. Department of Transportation (USDOT), 
the National Science Foundation (NSF), the New York City Department of Environmental Protection (NYC 
DEP), and other public sponsors.



SAFETY

Research and Pilot Study on Robotic 
Security for NJDOT Yards Surveillance

Presenter: Alexander Warden

Organization: Rutgers University

Abstract:

The New Jersey Department of Transportation (NJDOT) aims to address growing concerns about 
equipment theft, vandalism, and site security issues at its facilities. This study proposes researching, 
evaluating, testing, and piloting a suitable mobile robotic security system to improve site safety and 
security, increase surveillance efficiency, reduce financial losses, and enhance collaboration with 
law enforcement through improved incident reporting and evidence collection. Upon reviewing the 
implementation of the Asylon DroneDog Security Robot during the testing period, the study’s findings, 
to be presented in a final report, will assist NJDOT in making long-term, informed decisions and 
implementing solutions that meet the agency’s specific operational needs.
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Alexander Warden is an assistant project manager at the Rutgers Center for Advanced Infrastructure 
and Transportation (CAIT), specializing in GIS-based transit analysis. He received his B.A. in 
Geography from Rutgers University, with a concentration in Geospatial Analysis. To further his 
knowledge of the transportation field, he is pursuing an online M.S. in Transportation Management 
at San Jose State University. Previous work has included resiliency and flood mitigation planning 
as an intern at CAIT, using life cycle cost analysis and comparative cost-benefit analysis, informed 
by GIS data layers, for the Delaware River Port Authority (DRPA) and the New York State Department 
of Transportation (NYSDOT).



SAFETY

AI for Smarter Safety Investment: 
Enhancing New Jersey’s Safety 
Performance Functions and Network 
Screening

Presenters: Chaitanya Pathak and Steven Luglio

Organization: HNTB

Abstract:
New Jersey has an established data-driven framework for roadway safety analysis, including state-specific Safety 
Performance Functions (SPFs) and calibration factors supporting Highway Safety Manual (HSM) applications. However, 
conventional SPFs represent average relationships between traffic exposure, roadway characteristics, and expected crash 
frequency and may not fully capture nonlinear interactions or localized variation. As artificial intelligence (AI) becomes 
increasingly integrated into transportation practice, this research examines whether machine learning can improve the 
precision of New Jersey’s existing safety screening framework while preserving its established statistical foundation.

The study develops a hybrid framework integrating conventional SPFs, machine learning, regional adjustment, and Empirical 
Bayes (EB) analysis. A negative binomial SPF developed by facility type provides an explainable, HSM-compatible baseline. 
A gradient-boosted model then estimates a multiplicative correction to the SPF prediction, allowing nonlinear relationships 
and interactions among roadway, traffic, and geometric characteristics to be captured without replacing the underlying SPF. 
A statistically shrunk regional adjustment accounts for geographic variation, while EB estimation incorporates site-specific 
crash history and addresses regression-to-the-mean effects.

To evaluate whether predictive improvements extend beyond the data used for model development, geographic areas and 
recent observations are withheld during validation rather than relying solely on random data splits. Initial proof-of-concept 
testing on synthetic roadway networks with known interaction, regional, and site-level effects substantially reduced out-of-
sample prediction error relative to the SPF alone while maintaining calibration across traffic-volume ranges. The framework 
is being applied to New Jersey crash records integrated with roadway inventory, geometric, and traffic-volume data across 
the roadway network. The analysis will quantify the incremental predictive contribution of each modeling component by 
facility type and evaluate the geographic and temporal transferability of the AI-based correction.

The resulting framework is intended to provide an AI-enhanced network safety screening methodology, identify and prioritize 
candidate locations for further safety investigation, and establish a reproducible analytical process that can be updated 
as new crashes, roadway, and traffic data become available. By combining AI with established SPF and EB methods, the 
research provides a practical pathway for improving precision safety screening while maintaining compatibility with HSM-
based safety analysis and supporting more informed allocation of limited roadway safety resources.
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Dr. Chaitanya Pathak earned his Ph.D. in Civil Engineering with a focus on Transportation Engineering from the New 
Jersey Institute of Technology (NJIT) and currently serves as a Senior Project Engineer and Team Lead in HNTB’s Traffic 
and ITS Department. He has experience in transportation planning, traffic operations, roadway safety, traffic simulation, 
and data-driven transportation analysis, supporting a wide range of transportation projects throughout New Jersey. 
His research interests include roadway safety, crash prediction, and the application of artificial intelligence, machine 
learning, and advanced analytics to transportation engineering. Dr. Pathak is a certified Professional Transportation 
Planner (PTP), is actively involved with the Institute of Transportation Engineers (ITE) and has served as a peer reviewer 
for the Transportation Research Board (TRB) and other transportation research publications.

Steven holds a B.S. in Civil Engineering from the University of Connecticut and is a licensed Professional Engineer (P.E.) 
with seven years of experience in transportation planning, traffic modeling, and roadway safety throughout the tri-state 
area. His work focuses on applying data-driven analysis and engineering principles to identify transportation safety 
needs and develop practical improvements. His recent experience includes Safe Streets and Roads for All (SS4A) grant 
applications, corridor-level safety analyses, development of safety countermeasures, and roadway safety design for 
municipal and regional transportation projects.



SAFETY

Infrastructural and Safety Barriers to E-Bike 
Use: Insights from a Nationwide Survey

Presenters: Hannah Younes and Yingning Xie

Organization: Rutgers University

Abstract:

Background: Low-speed electric bicycles (e-bikes) are increasingly recognized as a mode of transportation 
that can support climate, mobility, equity, and public health goals. However, growing ridership has also brought 
public concern regarding cyclist safety, battery fires, high-speed electric devices falsely marketed as e-bikes, and 
conflicts between vulnerable road users and motor-vehicles. 

Methods: We deployed an online survey to understand perceptions of e-bikes, barriers to ownership, willingness to 
purchase an e-bike, and support for policy interventions. We received 998 valid responses: 555 from respondents 
that were e-bike owners and 443 from respondents who did not own an e-bike (45% residing in New Jersey).

Findings: Survey results emphasized infrastructure-related safety concerns. Among non-e-bike owners, 
approximately half reported that using an e-bike in their neighborhood would be dangerous. When asked about 
barriers to purchasing an e-bike, 50% reported that the cost was too high, 27% noted unsafe road conditions, 24% 
worried about secure parking, and 20% had concerns about battery safety. Nevertheless, 80% believed e-bikes 
could replace some car trips, 76% agreed that e-bikes provide environmental benefits over driving, 64% were 
in favor of supportive e-bike policies, and 43% were interested in purchasing an e-bike in the future, indicating 
substantial demand if safety concerns were addressed. Over 60% of e-bike users reported “not enough bike 
lanes” as a barrier to using their e-bike more often, followed by “worry about secure parking” (over 40%). In 
supplementary semi-structured interviews, e-bike users also widely cited road safety and lack of bike lanes as 
factors affecting their perceived accessibility and well-being.

Implications: Infrastructural, safety, and perceptual barriers emerge as dominant concerns for both e-bike users 
and non-users. Safety concerns extend beyond the bicycle itself. Survey respondents repeatedly identified 
roadway conditions as a barrier to purchase and use. Consequently, incentives (and restrictive measures) will 
not maximize cycling safety without complementary investments in protected bike lanes, traffic calming, lower 
vehicle speeds, and secure bicycle parking. Because e-bike users are part of a broader group of vulnerable road 
users or otherwise unprotected in traffic and face higher risk of injury than car users, it is crucial to consider New 
Jersey Target Zero goals and actions to ensure that e-bike users are safe.

Funding: This research was funded in part by the New Jersey State Policy Lab.
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Hannah Younes, PhD, is a Senior Research Specialist at VTC and brings more than a decade of 
experience conducting transportation safety research with transit agencies, departments of 
transportation, and public safety organizations. She is an expert in safety analysis and advanced 
statistical methods. She has researched transit rider safety, active modes, travel behavior, safety 
perceptions, and crash data analysis.



DIGITAL TRANSFORMATION

What are the Digital infrastructure 
Components for State DOTs?

Presenters: Giri Venkiteela and La Zhao

Organization: NJDOT

Abstract:

This presentation explains the eight core digital infrastructure components that are transforming state 
Department of Transportation (DOT) operations and provides insights from a comprehensive survey of 
23 state transportation agencies conducted by the NJDOT Bureau of Research and Innovation (BRI) in 
collaboration with AASHTO Research Advisory Committee (RAC).
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As a Research Scientist at NJDOT's Bureau of Research and Innovation (BRI), Dr. Giri Venkiteela manages a diverse 
portfolio of research and innovation projects and programs, serving as a subject matter expert for key initiatives 
including the NJDOT Innovation Program, NJSTIC Program, Artificial Intelligence (AI) research, and transportation 
pooled fund program. His leadership extends to the national level as Chair of AASHTO-RAC Region #1 and Chair of 
the AASHTO-RAC AI Task Force. He is currently leading the "State DOT Council for Strategic AI Adoption," a national 
pooled fund project. He actively contributes to NCHRP research projects and participates in various TRB and AASHTO 
committees, while regularly presenting NJDOT research at prominent venues including AASHTO, IRF, TRB and peer 
exchanges. He has reviewed research proposals and journal articles for NJDOT, USDOT, NCHRP, ASCE, and TRB. He 
holds a doctoral degree in Civil Engineering from the University of Louisville and has research scholar experience at 
Northwestern University. Outside of work, he enjoys playing tennis, watching movies, and reading.

La Zhao is a Professional Engineer with extensive experience in transportation engineering, pavement and drainage 
management, construction materials, and transportation research. Currently serving in the New Jersey Department of 
Transportation (NJDOT), La Zhao worked on statewide transportation research, innovation, and technology transfer 
initiatives through the Bureau of Research and Innovation, including the Local Technical Assistance Program (LTAP) 
and the Annual Research Showcase. Previously, La Zhao served as a Principal Engineer in the Bureau of Materials, 
overseeing laboratory quality management, accreditation, materials certification, and initiatives to modernize materials 
data systems and facilities. La Zhao also has extensive experience in pavement design, drainage management, capital 
project development, and engineering research, with a strong background in technical leadership, multidisciplinary 
collaboration, and the implementation of innovative transportation solutions. La Zhao holds graduate-level research 
experience from Iowa State University, where research focused on pavement foundation design, drainage, and 
geotechnical engineering.



DIGITAL TRANSFORMATION

TrafficCube AI-based Data Fusion, 
Visualization, and Analysis Platform

Presenter: David Hale

Organization: Leidos

Abstract:

A central truth of modern computer science is that artificial intelligence (AI) delivers its highest value 
when processing large volumes of well-structured data. Despite this truth, many traffic analysts and 
researchers are trying to leverage AI chatbots (e.g., Claude, ChatGPT) to expedite their analyses. 
Although capable of impressive feats, chatbots may be prone to oversights and hallucinations when 
forced to operate on ad-hoc datasets. To fill this gap, a new data analytics platform called TrafficCube 
seeks to bring AI-powered traffic analysis to the general public. TrafficCube is available free of 
charge and uses a simple file format that anyone can work with. This presentation will describe and 
demonstrate TrafficCube’s approach to fusing, visualizing, and simultaneously analyzing multiple 
datasets from multiple sources. This presentation will also discuss upcoming opportunities to perform 
AI-assisted similarity searches, contributing factor analyses, simulation calibrations and validations, 
data quality and anomaly identifications, Highway Capacity Manual methods, short-term predictions, 
pattern recognitions, congestion diagnoses, and Traffic Analysis Toolbox Volume 3 cluster analyses, 
among other opportunities. Time permitting, the presentation may also comment on ongoing FHWA 
AI efforts such as the AI-in-transportation case study series, capability maturity model, traffic analysis 
report reviewer, AI community of practice, and ITS-AMS community of practice.
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Dr. David Hale is a senior transportation engineer with Leidos in McLean VA. His technical 
background is in traffic analysis tools and data analytics. His service includes contributions to 
the TRB committee on Traffic Flow Theory, Models, and Simulation, plus the ITE committee on 
Simulation and Capacity Analysis.



DIGITAL TRANSFORMATION

Evaluating CAV Impacts on Signalized 
Intersection Work Zone Capacity: 
A New Jersey Case Study

Presenter: Fahmida Rahman

Organization: Rowan University

Abstract:

Work zones are a major source of non-recurrent congestion and can significantly reduce the capacity of 
signalized intersections through lane closures, speed reductions, and disruptions to traffic flow. Connected 
and Autonomous Vehicles (CAVs) have the potential to mitigate these impacts through reduced headways, 
cooperative lane changing, and improved merging behavior. However, their effects on the capacity of 
signalized intersections under work-zone conditions remain understudied.

This study evaluates how CAV market penetration rates (MPRs) affect signalized intersection capacity 
through changes in saturation flow rate (SFR). A real-world corridor in Sewell, New Jersey, consisting of 
two signalized intersections along Cross Keys By-Pass, was selected as the study area. Field data collected 
during the AM peak period were used to develop and calibrate a PTV VISSIM microsimulation model following 
Highway Capacity Manual (HCM) guidance. A near-side lane-closure work zone was then introduced, and 
CAV driving behaviors were modeled using reduced intraplatoon headways, cooperative lane changing, and 
advanced merging.

Results show substantial capacity benefits as CAV penetration increases from 0% to 100%. The through 
movement, which was most affected by the lane closure, exhibited a nearly linear capacity increase, with 
saturation flow rate improving by up to 51%. The protected left-turn movement experienced a more moderate 
improvement of up to 16%, indicating that CAV benefits vary by movement and level of traffic interaction. 
The findings demonstrate that CAVs can potentially mitigate capacity losses associated with work-zone 
lane closures by improving vehicle discharge rates.

The study provides transportation agencies, planners, and traffic engineers with a practical framework for 
evaluating how increasing CAV adoption may affect signalized intersection operations during work zones. 
The findings can support future work-zone planning, traffic management strategies, and preparation for 
mixed CAV and human-driven traffic environments.
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Fahmida Rahman is an Assistant Teaching Professor in the Department of Civil and Environmental 
Engineering at Rowan University. She earned her Ph.D. in Civil Engineering with a concentration in 
Transportation Engineering from the University of Kentucky. Her research interests include traffic operations, 
highway safety, intelligent transportation systems, connected and automated vehicles, and data-driven 
transportation analysis. Her work applies statistical analysis, machine learning, traffic simulation, and 
emerging transportation technologies to address practical challenges related to roadway operations and 
safety. She is also actively involved in transportation education and student-centered projects that integrate 
real-world transportation data and industry-relevant analytical tools.
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Transforming Existing NJDOT Traffic 
Cameras into Autonomous Congestion 
Detection Systems by Utilizing Video 
Vision-Language Models

Presenter: Bhargavi Reddy Kotha

Organization: NJIT

Abstract:

State transportation agencies operate thousands of roadside CCTV cameras. Congestion detection from these 
feeds is still mostly manual. The goal of this work is to use training labels derived from probe-based travel times, 
instead of manual annotation, to fine-tune a video vision-language model (VLM) and turn existing traffic cameras 
into automated congestion sensors.

Thirty-second clips covering two directional freeway flows were recorded from three New Jersey Department 
of Transportation cameras at peak hours over 41 days (51,344 clips) and labeled Low or High per direction 
by thresholding minute-level travel times from a commercial probe-data API on short segments through the 
camera view. Qwen2.5-VL-7B-Instruct was evaluated under three setups: (1) zero-shot (no fine-tuning), (2) a 
combined model fine-tuned with low-rank adaptation on 42,235 automatically screened labeled clips, and (3) 
per-site models fine-tuned on manually corrected subsets (5,036-8,197 clips). Models were evaluated on four 
fully hand labeled held-out days per site (14,450 direction labels). 

Joint (both-direction) accuracy rose from 62.2% with zero-shot to 77.6% with the combined model and 90.3% 
with the per-site models. The automatic labels themselves agreed with human judgment 90.5% of the time, yet 
the combined model trained on them became strongly conservative and missed almost half of true congestion 
(High-class recall 53.7%). The per-site models restored the balance (precision 95.6%, recall 83.4%, and F1 89.1) 
and were more accurate than the automatic labels (F1 81.4).

This is among the first works to fine-tune a video VLM for roadside-camera congestion detection with probe-
derived weak supervision; it also quantifies the label quality versus quantity trade-off: small corrected per-site 
datasets outperform a fivefold larger noisy dataset.

Agencies can use existing CCTV as congestion sensors without new hardware or camera calibration, at the cost 
of one adapter per camera trained on a single GPU.
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Bhargavi Reddy Kotha is an Associate Application Developer in the Department of Civil and Environmental 
Engineering at the New Jersey Institute of Technology (NJIT). She began at NJIT as a graduate researcher 
while earning her master’s degree in Computer Science and now develops tools that turn academic research 
into real-world applications. Her work focuses on using artificial intelligence and computer vision to monitor 
traffic and improve roadway safety. She also brings a strong background in software engineering and open-
source development, including contributions to the Red Hat community through Google Summer of Code. 
She is especially interested in creating technology that makes a real difference on New Jersey’s roads.



DIGITAL TRANSFORMATION

Automated Text Extraction from 
Bridge Inspection Images to Support 
Infrastructure Management Systems

Presenters: Maurizio Morgese and Gianluca Bruno

Organization: Rutgers University

Abstract:

Bridge inspection reports contain valuable geometric and location information embedded within 
annotated images, but this information typically remains locked in unstructured, non-machine-readable 
form. Manual extraction is slow and inconsistent. It is increasingly incompatible with the pace required 
for transportation agencies to digitize legacy inspection records under the transition to the Specifications 
for the National Bridge Inventory (SNBI).

This work presents an automated pipeline for extracting and structuring text embedded in bridge 
inspection images, in direct support of infrastructure asset management workflows. The framework 
integrates image preprocessing, dual-pass optical character recognition for horizontal and vertical text, 
spatial clustering of fragmented detections, and rule-based classification of location and measurement 
annotations. Extracted information is normalized into a structured tabular format ready for integration 
into asset management systems.

The framework was applied to 120 real bridge inspection images provided by the New Jersey Department 
of Transportation, and validated quantitatively on a 24-image sample. Horizontal measurement text was 
extracted with 98% precision and 80% recall, while vertical measurement text reached 87% precision 
and 59% recall. A prototype web application was also developed, allowing bridge inspectors and asset 
managers to use the pipeline without interacting with the underlying code. By converting unstructured 
image content into machine-readable data, this work directly supports NJDOT’s ongoing transition to 
SNBI-based digital records.
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Dr. Gianluca Bruno is a Postdoctoral Researcher at the Center for Advanced Infrastructure and Transportation 
(CAIT) at Rutgers University, where he joined in August 2026. He received his PhD cum laude from the 
Politecnico di Bari and spent a period as a visiting scholar at ETH Zurich. His research focuses on structural 
health monitoring, model updating, and digital twins of bridges and other infrastructure, with particular 
attention to physics-informed and artificial intelligence-based methods. At CAIT, he contributes to projects 
on the digitalisation of bridge inspection data and bridge management systems. 
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Advancing Work Zone Safety with Explainable AI: Evaluating the Effect of Work Zone Presence on Crash Severity
Salma Afia Ratri1, Mohammad Jalayer (Ph.D.) 1

1Department of Civil and Environmental Engineering, Rowan University, Glassboro, NJ

Introduction
➢891 people died in U.S. work-zone crashes in 2022 

(FHWA, 2024)

➢Work zones raise crash frequency, but their effect on 
crash severity is mixed

➢Prior ML/SHAP studies explain severity predictions 
inside work zones, not the effect of work-zone presence

➢Unanswered: where and when do work zones make 
crashes worse?

Objectives

➢ Measure whether work zones make crashes more or 
less severe on average, using six different methods.

➢ Estimate the work-zone effect for every crash, 
including where it happened.

➢ Find what drives that effect and map where work zones 
help or hurt.

➢ Check that the results hold up, and turn them into 
simple rules for work-zone traffic control

Methodology

➢ 934,860 NJDOT crashes, 2019-2025; 14,803 in 
construction, maintenance or utility zones

➢ Outcome: any injury (KABC); fatal/serious (KA) and 5-
level KABCO as checks

➢ 425,316 geocoded crashes; overlap sample keeps 
97.4% of work-zone crashes

Validation & Reliability

➢ Temporal holdout (zones from 2019-2021, tested on 
2022-2025): hot +0.60 pp, elsewhere -1.71 pp, cold -
3.82 pp; the ordering holds

➢ SHAP importance stable across refits (ρ = 0.94); 
single-crash effects less so (ρ = 0.58)

➢ E-value 1.39: hidden confounding could shift the small 
average, so conclusions rest on the pattern

Conclusions
➢ On average, work zones lower injury probability by about 

1.75 pp
➢ The benefit disappears at ≥ 50 mph, on freeways, at night 

and in rear-end crashes
➢ Location matters most: protection is lost on GSP, I-80, I-

287 and NJ 42
➢ Traffic control needs reinforcement on ≥ 55 mph 

corridors, especially for rear-end crashes and night work
➢ Limitations: no traffic-volume or lane-closure data used
➢ Next step: test warning signs and step-down speed limits

Result 2 · When Protection Vanishes

Figure 2. Average work-zone effect by subgroup (double ML) Figure 3. SHAP on the causal effect τ(x): what makes a work zone more harmful

Effect becomes more harmful on interstate/toll roads (×1.26) and after dark (×1.18); location is the #1 driver (29% of attribution)

Result 3 · Where: GeoXAI Hot Spots
Corridors in significant clusters

Corridor County τ(x), pp

Garden State Pkwy Union +6.95

I-287 Morris +6.71

I-80 Morris +4.17

NJ 42 Gloucester +3.37

NJ 42 Camden +3.07

Garden State Pkwy Essex +2.48

US 30 Atlantic -10.15

US 206 Somerset -8.14

US 46 Passaic -4.74

NJ 18 Middlesex -4.22

Result 1 · Work Zones Protect, on Average

-1.75 pp
injury probability

(causal forest, doubly robust)

OR 0.82
fatal / serious injury

(adjusted logit)

6 of 6
estimators agree

in direction

Figure 1. Work-zone effect across estimators (95% CI). Every estimate is below zero.

Hot spots: 52 mph avg., 64% interstate/toll
Cold spots: 44 mph avg., 22% interstate/toll

From Explanation to Action

Figure 5. Effect tree. Only harmful leaf: speed ≥ 55 mph + rear-end (+1.27 pp)

➢ Prioritize ≥ 55 mph 
corridors: GSP, I-80, I-
287, I-78, NJ 42

➢ Queue-end warning & 
speed harmonization 
for rear-end risk

➢ Night work: stronger 
lighting & conspicuity

➢ Use hot/cold layers 
when scoping 
projects

IF speed limit ≥ 55 mph AND a rear-end crash, THEN injury risk 
rises (+1.27 pp)

Methodology

1 COMPARE  Six methods test if work zones change injury risk

2 ESTIMATE  An effect for every crash, including its location

3 EXPLAIN  What makes a work zone more or less harmful

4 MAP  Where work zones help and where they hurt

5 CHECK  Re-test on newer data and repeated model runs

6 ACT  Turn results into simple traffic-control rules
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Introduction

Research Methodology
➢ Three primary components: literature review, expert interviews, and thematic 

analysis of responses.

➢ Existing literature related to work zone safety, TCPs, TMPs, and ITCPs, including 

guidance documents from federal agencies, industry standards, academic research 

publications, and state DOT manuals was reviewed to understand current work zone 

safety practices and identify gaps related to internal traffic control planning.

➢ Structured interviews were conducted with representatives from state DOTs, 

academic institutions, technology providers, and national safety organizations that 

can be divided into three sections: interview questionnaire design, reaching out to 

interviewees, and the interview process.

➢ The collected data were then analyzed using a qualitative thematic analysis 

approach, identifying common patterns, best practices, and implementation 

challenges, and these findings were used to develop recommendations for 

improving ITCP integration within existing work zone safety frameworks.

➢ In 2023, a total of 898 people were killed, and 40,170 were injured in work zone 

crashes in the United States.

➢  Work zone crashes are further estimated to result in more than $38.9 billion per 

year in damages and losses.

➢ By analyzing worker fatalities at road construction sites from 2011 to 2022, it is 

found that 12% of the workers are killed by contact with objects or equipment, 47% 

are killed by being struck by vehicles (2 in 10 workers are killed by dump trucks), 

and 28% by other transportation incidents, including driving to and from the site.

➢ Internal Traffic Control Plans (ITCPs) are designed to manage these internal 

movements and reduce conflicts between workers and equipment. 

➢ This study evaluates the feasibility and potential benefits of integrating ITCPs into 

state-level work zone safety practices. 

➢ Through a combination of literature review and expert interviews with state 

agencies, researchers, contractors, and industry leaders, the study investigates 

current practices, implementation challenges, emerging technologies, performance 

metrics, and cost-benefit analysis that can enhance internal traffic control. 

➢ The findings contribute to establishing the recommendations associated with this 

study.

Analysis and Results

Discussion 

1 1

State of the Art Practices

➢ ITCP implementation is not uniformly mandated across states, and enforcement often 

depends on contractor practices or internal company safety policies.

➢ Only one state DOT (Michigan DOT) requires ITCP in their work zone safety and 

mobility manual, indicating that the responsibility of developing ITCP is transferred to 

the contractor.

➢ Another state DOT only mentions ITCP as their best practices but has no 

requirements (Colorado DOT).

➢ Ajax Paving is one of the contractors that promote and develop ITCP documentation 

outlining how workspaces are organized to manage the movement of construction 

vehicles, equipment, and workers safely within a job site.

➢ Benefits of ITCP can be summarized from the literature: reduction of worker–vehicle 

conflicts (50 or 60 fatalities every year due to internal work zone crashes), enhanced 

communication and training (including direct communication between spotters and 

workers), improving traffic flow (designating safe routes).

Acknowledgement

➢ This study is supported by New Jersey Department of Transportation  (NJDOT).

Plan Area Focus Movement Includes
Internal Traffic 
Control Plan 
(ITCP)

Work areas not 
open to public 
traffic

Internal 
movements

Workers, 
equipment, 
passengers

Movements in 
work areas

Traffic Control 
Plan (TCP)

Areas outside 
and adjacent to 
ITCP

Public traffic 
and pedestrians

Entry and exit 
through work 
zone

Safe traveler 
movement; not 
internal work 
patterns

Traffic 
Management 
Plan (TMP)

Regional / area 
level Impact of TCP

Travelers 
through or 
around project

Detours, 
alternatives, 
community 
outreach

Table 1: Comparison of ITCP, TCP, and TMP

Figure 1: ITCP/TCP models used by agencies

0

0.5

1

1.5

2

Regulatory Resource
Contractor Compliance Impact of Traffic
Technology Communication

Figure 2: ITCP/ TCP model types implemented by agencies

0
0.5

1
1.5

2
2.5

3

Standard TCP Contractor Developed
Project Specific Smart Work Zone
Connected Devices

0
0.5

1
1.5

2
2.5

3

Standard TCP Contractor Developed
Project Specific Smart Work Zone
Connected Devices

Figure 3: ITCP/ TCP implementation challenges by agencies

0
0.5

1
1.5

2
2.5

3

Safety Metrics Mobility Metrics
Speed & Behavior Traffic Flow
Technology Monitoring Communication

Figure 4: Type of performance metrics used by agencies

Figure 5: Sankey Diagram of best practices and 
technologies differentiated for TCP and ITCP

Figure 6: Word Cloud of best practices and 
technologies of TCP and ITCP

Recommendations 

Figure 7: Top content words in responses 
(technology-enabled traffic control is recurring theme)

Figure 8: Cosine similarity between responses in 
different agencies

Establish policy for ITCP Follow FHWA 8-step 
guidance

Implement worker 
detection technologies

Establish a clear 
communication protocol

21 3 3
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The 28th Annual NJDOT Research Showcase is organized and sponsored by the NJDOT Bureau of 
Research and Innovation in partnership with New Jersey Local Technical Assistance Program (NJ 
LTAP) at Rutgers Center for Advanced Infrastructure and Transportation (CAIT) and co-sponsored by 
the Federal Highway Administration.

Please visit the NJDOT Technology
Transfer website and the New Jersey
State Transportation Innovation
Council page. 

https://www.njdottechtransfer.net/ 
https://www.njdottechtransfer.net/nj-stic/

Professional Development Credits:

This program meets the requirements for up to 2 Professional Development Hours (PDHs) for 
licensed professional engineers. 
 
This program is also approved for AICP Certification Maintenance (CM) credits. See Event #9337874.

** To confirm the acceptance of these PDHs for continuing professional competency for licensed 
professional engineers, please consult the licensure board of that state. 44
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