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1. Executive Summary 

In February 2025, the Institute for Transportation Research and Education (ITRE) at NC State 

University hosted the fifth annual Research and Innovation Symposium for the North Carolina 

Department of Transportation (NCDOT). Held in a hybrid format, the two-day event featured 24 

presentation sessions, two off-site demonstrations, two plenary sessions, one poster breakout 

session, a technology demonstration session, and four scholarship awards. Topics included 

connected and autonomous vehicles, traffic and safety, transportation planning, innovative 

technologies and processes, pavement and materials, operations and maintenance, environmental 

and hydraulics, unmanned aerial systems, structures and construction, geotechnical, rail, and 

updates from NCDOT Centers of Excellence.  Of the 357 total registrants, 267 were non-students 

and 90 were students. 

This report and its appendices document the planning and execution of the Symposium, 

including the call for presentations, session guidelines, agenda and abstracts, event website, and 

sign-up templates. Post-event activities included disseminating a survey, preparing session 

recordings for the website, compiling presenter materials, and drafting this summary report. 

2.  Introduction 

In collaboration with ITRE at NC State University, NCDOT held its fifth annual Research and 

Innovation Symposium in February 2025. The event brought together a broad range of 

stakeholders—researchers, policymakers, engineers, planners, and other professionals—to share 

and discuss current and completed research projects relevant to NCDOT and the broader 

transportation community. 

Like last year, the Symposium returned to a hybrid format. The majority of attendees participated 

in person, marking a successful transition from the fully virtual format of prior years. Over two 

days, the Symposium included 24 presentation sessions, one poster breakout, and two lab tours. 

A total of 357 participants attended—267 non-students and 90 students—representing a 13% 

overall increase in attendance, driven primarily by an 80% increase in student participation. 

This report outlines planning activities and key deliverables, such as calls for presentations, 

guidelines, expanded abstracts, the agenda, and website content. It also describes post-event 

efforts, including video processing, presentation compilation, and report development. ITRE is 

proud to support NCDOT in promoting research implementation and technology transfer, and 

this report aims to support future Symposium planning efforts. 

3.  Presentation and Poster Selection  

The first “Call for Presentations” was issued in September 2024 and allowed submissions 

through early January 2025, following a brief extension. The submission form (Appendix A) 

included options for both oral presentations and posters. Topics included: 

• Environmental & Hydraulics  

• Implemented Research Products  
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• Innovative Technologies, Projects, or Processes  

• Integrated Mobility / Multi-Modal  

• Pavement & Materials / Operations & Maintenance  

• Planning & Policy  

• Roadway Design  

• Structures, Construction & Geotechnical  

• Traffic & Safety  

• Transportation Network Resilience  

• Unmanned Aerial Systems  

• Connected and Autonomous Vehicles 

• Equity 

• Other 

ITRE conducted a preliminary categorization based on topic selections and abstract content. 

Titles and abstracts were compiled into PDF and Excel formats and sent to NCDOT for review. 

NCDOT rated each submission (1–5 scale) and provided review notes to inform the final 

selection process. Ultimately, 59 presentations and 62 posters were accepted. 

Selected participants were notified by email (Appendix N), provided with a PowerPoint 

template, registration information, and told that their session details would be available later on 

the Symposium website. Those not selected received a separate thank-you email acknowledging 

their submission. 

A draft agenda was created to minimize session conflicts and was updated regularly online based 

on presenter feedback and parallel session planning. This draft is presented in the following 

section. 

4.  Agenda 

A draft agenda was first posted on the Symposium website in August 2024 and updated regularly 

leading up to the event in February 2025. Planning was initially done using a spreadsheet format 

to organize session “strands,” which was later translated into a more user-friendly online version. 

The final online agenda, linked in Appendix E, included clickable presentation titles that directed 

users to the corresponding abstracts (Appendix F). Highlights this year included dedicated 

sessions for NCDOT Centers of Excellence and two lab tours on Centennial Campus. 
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5.  Poster Gallery 

A total of 62 student posters were submitted, representing a variety of universities. As shown in 

Appendix H, a dedicated room was available for poster display starting the morning of Day 1. 

Posters were mounted on wall space, and six rolling boards were marked for poster locations. 
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The room also included two refreshment tables and four small round tables for informal 

discussion. 

Poster presenters received room setup guidance via email (Appendix C), which was also posted 

online. The website featured information on each poster, including the presenter’s bio, title, 

location in the room, and a summary abstract. 
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6.  Technical Demonstrations 

A dedicated session showcasing cutting-edge technology applications was planned for the first 

day of the Symposium. This session featured participation from five universities: Elizabeth City 

State University, UNC Charlotte, NC State University, and North Carolina A&T. 

In total, twelve demonstration stations were scheduled over a 75-minute period, with eleven 

located indoors and one planned for the outdoor parking area. However, due to inclement 

weather, the outdoor demonstration was canceled. 

Indoor demonstration stations were equipped with an 8′ table, two chairs, 120 V power, and 

wireless internet. Presenters were permitted to request additional space or materials as needed. 

Select demonstrations involving drones or full-sized vehicles were initially slated for outdoor 

presentation, contingent on weather and logistical considerations. Participants conducting 

unmanned aerial system (UAS) demonstrations were required to hold FAA Part 107 certification. 
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7.  Offsite Tours 

Two off-site tours were scheduled for the morning of Day 1, each limited to 25 participants. 

 

• Tour 1: A walkaround at Gorman Street and Western Boulevard in Raleigh to examine 

pedestrian accessibility. 

• Tour 2: A visit to Lake Johnson for a UAS bridge inspection demonstration. 

 

Due to thunderstorms, both tours were converted to indoor presentations with Q&A sessions to 

ensure attendee safety. 

 

8.  Digital Collateral 

Digital materials supporting the Symposium included: 

1. The Call for Presentations (Appendix A) 

2. Promotional emails (Appendix N) 

3. The Symposium website hosted by ITRE (Appendix J) 

 

9.  Presenter and Moderator Guidelines 

Session moderators were tasked with coordinating with their presenters before the event. 

Guidance was shared via email and online (Appendices B and D), covering: 

1. Presentation upload instructions 

2. Registration requirements 

3. Presenter bios (Appendix G) 

4. Assigned date and time 

5. Presentation length (20–25 minutes + Q&A) 

6. Room assignment 

7. Campus map 

8. Visual time cues (10, 5, and 1-minute warnings) 

A PowerPoint template was provided, and instructions were given for last-minute changes on the 

day of the event. 

10.  Attendance 

A total of 357 individuals registered for the Symposium: 328 attended in person and 29 joined 

virtually. This included 267 non-students and 90 students. 

11.  Documentation 

ITRE documented the Symposium through video recordings and photographs, which can be 

downloaded at the following links:  



 

10 

 

• Videos:  

https://drive.google.com/drive/folders/1HmFlVqkesO28nfLHhG13jFeRENdLDptS?usp=

sharing 

• Photographs:  https://drive.google.com/file/d/1woPZ-

237Z0J3MdpjG2s1j93BKgxtaHEj/view?usp=sharing 

12.  Post-Event Survey 

A post-event survey (Appendix L) was sent to all attendees, with a three-week response window. 

Respondents who completed the survey received a PDH certificate for use with the NC Board of 

Engineers. The survey included 13 questions; summary results are in Appendix M.  

Key Statistics: 

• 123 responses (34.4% response rate) 

o 107 in-person, 15 virtual, 1 hybrid 

• 82% attended both days 

• 64% were first-time attendees 

• Nine sectors were represented, with engineering, private/government professionals, and 

students being the most common 

• High interest areas included traffic and safety, CAVs, integrated mobility, bike/ped, and 

emerging technologies 

• Most preferred in-person or hybrid formats 

• Overall satisfaction was high 

Positive Feedback: 

• The McKimmon Center was appreciated for its location, accessibility, and parking 

• Poster session encouraged meaningful one-on-one engagement 

• AI and UAS presentations were consistently popular 

Areas for Improvement: 

• Lunch presentations lacked broad appeal – specifically, the panels on AI were discussed 

on several occasions. 

• Some sessions were too abstract or not practically applicable 

• Presentations often suffered from poor delivery (reading slides, lack of clarity) 

• Attendees suggested including clear takeaways for implementation 

https://drive.google.com/drive/folders/1HmFlVqkesO28nfLHhG13jFeRENdLDptS?usp=sharing
https://drive.google.com/drive/folders/1HmFlVqkesO28nfLHhG13jFeRENdLDptS?usp=sharing
https://drive.google.com/file/d/1woPZ-237Z0J3MdpjG2s1j93BKgxtaHEj/view?usp=sharing
https://drive.google.com/file/d/1woPZ-237Z0J3MdpjG2s1j93BKgxtaHEj/view?usp=sharing
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• Although there were improvements in this area, increased networking opportunities were 

requested 

13.  Continuing Education Units and Attendance Verification 

Attendees were eligible for 9 PDH hours upon completing the post-event survey. ITRE provided 

an online certificate for attendees to submit to the NC Board of Engineers.  

14.  Recommendations 

The 2025 Symposium was viewed positively, with strong participation and overall satisfaction 

noted across survey responses. The return to a hybrid format was well received, though in-person 

attendance remained dominant and preferred. Based on post-event survey data, participant 

feedback, and ITRE staff observations, several recommendations are offered to guide future 

Symposium planning: 

Event Format and Planning 

• Maintain in-person and hybrid availability, with continued emphasis on in-person 

programming as the preferred format for most attendees. 

• Avoid scheduling conflicts with major transportation events such as the NCDOT 

Transportation Summit to reduce confusion and maximize attendance. 

• Consider hosting the Symposium every two years, which may help increase 

attendance, expand the pool of presentation topics, and allow for more focused event 

planning across campuses. 

Program Structure and Content Delivery 

• Strengthen the opening session by featuring high-profile or motivational keynote 

speakers to establish energy and engagement early in the program. 

• Allocate longer time blocks or dedicated panels for high-interest topics such as 

artificial intelligence, unmanned aerial systems, and innovative technologies that warrant 

deeper exploration than the standard 20–25 minute format allows. 

• Encourage clear takeaways in all presentations, outlining how research can be 

implemented or translated into practice. 

• Promote effective presentation delivery, discouraging excessive reading from slides or 

scripts, and encouraging more engaging and conversational approaches. 

Engagement and Networking Opportunities 

• Expand networking spaces and sessions, especially informal opportunities like those 

available during the poster gallery, which were cited as highly beneficial for one-on-one 

discussions. 
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• Invite broader participation from the private sector, including consultants and applied 

researchers who were underrepresented this year but expressed interest in future 

involvement. Their inclusion can enhance both attendance and content variety. 

• Continue to support and grow student participation, which saw significant increases 

this year. Consider structured networking formats such as “meet and greet” tables, 

mentorship circles, or a “job dating” event modeled after speed dating, where students 

can interact with professionals from a range of transportation fields. 

Logistics, Food Service, and Accessibility 

• Improve consistency in meals and refreshments across both days. While individual 

meals were well received, attendees noted that breakfast or lunch was inconsistently 

provided. 

• Increase dietary accommodations, ensuring that vegan, vegetarian, and gluten-free 

options are clearly labeled and readily available. 

• Standardize event platforms and materials by assigning a consistent planning partner 

(e.g., ITRE, HSRC) to manage websites, templates, and collateral. With multiple 

universities involved, consolidating digital materials can reduce duplication and ease the 

burden of future planning. 

15. Conclusion 

The NCDOT Research & Development and ITRE collaborated to put on the fifth annual Research 

and Innovation Symposium.  ITRE, with the assistance of NCDOT and past documented efforts, was 

able to plan, design, coordinate, and execute a successful event for NCDOT. It is our hope that we 

can assist NCDOT with its implementation and tech transfer activities again in the near future. 
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14.  Appendices 



Appendix A – Call for Presentations Form 



Page 1 of 10

R&I 2025 - Call for Presentations Form 

Survey Flow 
Block: Default Question Block (1 Question) 
Standard: Block 2 (19 Questions) 
Standard: Block 1 (11 Questions) 

Page Break 



Page 2 of 10

Start of Block: Default Question Block 

Q1   NCDOT Research & Innovation Symposium  2025 • Fifth Edition  February 11-12, 2025  
McKimmon Conference & Training Center at NC State University  1101 Gorman St, Raleigh, 
NC 27606    Hosted by NCDOT | Organized by ITRE at NC State Abstracts for podium and 
poster presentations are now being accepted from university researchers, students, and 
transportation professionals working in public and private sectors. Submission deadline 
is November 17, 2024 at 11:59pm EST.  Students presenting posters will be eligible to receive 
one or more scholarships up to $2,500. Presentations are encouraged to include a meaningful 
focus on research and/or innovation. Presentations are welcomed even if not related to 
NCDOT-sponsored projects or specific to North Carolina. All abstracts are evaluated and 
selected for presentation by a Review Committee. Notification on abstract selection status will 
be emailed to the Presenter no later than December 20, 2024.   
Potential topics include, but are not limited to:    Connected and Automated Vehicles (CAVs), 
Environmental Equity  Hydraulics Implemented Research Products Innovative Technologies, 
Projects or Processes Integrated Mobility / Multi-Modal MachineLearning/Artificial Intelligence    
Pavement & Materials / Operations & Maintenance  Planning & Policy Roadway Design
Structures, Construction & Geotech Traffic & Safety Transportation Network Resilience  

Uncrewed Aerial Systems / Vehicles (UAS/UAVs) 

End of Block: Default Question Block 

Start of Block: Block 2 

Q2 Presenter Information Please enter the primary presenter's information below. You can add 
any additional presenter names later in the form. 

Q3 First Name 

________________________________________________________________ 

Q4 Last Name 

________________________________________________________________ 
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Q5 Email Address 

________________________________________________________________ 

Q32 Confirm Email Address 

________________________________________________________________ 

Q6 Phone Number 

________________________________________________________________ 

Q7 Position Title 

________________________________________________________________ 

Q8 Organization 

________________________________________________________________ 

Q11 City 

________________________________________________________________ 

Q12 State 

________________________________________________________________ 
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Q9 Are you submitting this form on behalf of the Presenter(s)? If yes, please enter your contact 
info on the next page. 

o Yes  (1)

o No  (2)

Display this question: 

If Are you submitting this form on behalf of the Presenter(s)? If yes, please enter your contact inf... = 
Yes 

Q28 Submitter Information 

Display this question: 

If Are you submitting this form on behalf of the Presenter(s)? If yes, please enter your contact inf... = 
Yes 

Q10 Submitter's First Name 

________________________________________________________________ 

Display this question: 

If Are you submitting this form on behalf of the Presenter(s)? If yes, please enter your contact inf... = 
Yes 

Q14 Submitter's Last Name 

________________________________________________________________ 

Display this question: 

If Are you submitting this form on behalf of the Presenter(s)? If yes, please enter your contact inf... = 
Yes 

Q13 Submitter's Email Address 

________________________________________________________________ 
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Display this question: 

If Are you submitting this form on behalf of the Presenter(s)? If yes, please enter your contact inf... = 
Yes 

Q33 Confirm Submitter's Email Address 

________________________________________________________________ 

Page Break 
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Q15 What Business Sector does your organization represent? 

o Academia  (1)

o State Government  (2)

o Federal Government  (3)

o City/County/Regional Government  (4)

o Private Industry  (5)

o Other (please specify)  (6)
__________________________________________________

Q16 Is the Presenter a current student? 

o Yes  (1)

o No  (2)

Q17 Presenter Biography (100 word limit)  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

End of Block: Block 2 

Start of Block: Block 1 
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Q18 Session Information 

Q19 Presentation Title 

________________________________________________________________ 

Q20 Format 

o Podium Presentation (up to 20 minutes; will be scheduled alongside 1-2 other
presentations)  (1)

o Poster Presentation (open only to current students)  (2)

o Panel Discussion (up to 75 minutes)  (3)

o Workshop or other format (up to 75 minutes)  (4)

Display this question: 

If Is the Presenter a current student? = Yes 

And Format = Poster Presentation (open only to current students) 

Q31 Would you like your submission to also be considered as a podium presentation? 

o Yes  (1)

o No  (2)
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Q21 Topic Area(s) 

▢ Connected and Autonomous Vehicles (CAVs)  (14)  

▢ Environmental  (1)  

▢ Equity  (13)  

▢ Hydraulics  (15)  

▢ Implemented Research Products  (2)  

▢ Innovative Technologies, Projects or Processes  (3)  

▢ Integrated Mobility / Multi-Modal  (4)  

▢ Machine Learning / Artificial Intelligence  (16)  

▢ Pavement & Materials / Operations & Maintenance  (5)  

▢ Planning & Policy  (6)  

▢ Roadway Design  (7)  

▢ Structures, Construction & Geotech  (8)  

▢ Traffic & Safety  (9)  

▢ Transportation Network Resilience  (10)  

▢ Uncrewed Aerial Systems / Vehicles (UAS/UAVs)  (11)  

▢ Other Topic (please specify)  (12) 
__________________________________________________ 
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Q22 Abstract (250 word limit) 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

 
Q23 Additional Presenters — list the names and organizations of any other speakers appearing 
in the presentation. Use a semicolon to separate each presenter’s information. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

 
 
Q24 What challenge or unmet need does this presentation address? (100 word limit) 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q25 Who is the audience for this presentation? (choose all that apply)  

▢ State Department of Transportation  (1)  

▢ Federal Transportation Agencies  (2)  

▢ Municipalities  (3)  

▢ State Legislatures  (4)  

▢ Private Industry  (5)  

▢ Academia  (6)  

▢ Other (please specify)  (9) 
__________________________________________________ 

 

 

 
Q26 List up to five (5) keywords to describe the presentation. Use a semicolon to separate the 
keywords. 

________________________________________________________________ 
 

 

 
Q31 To submit your proposal, click "Next Page" below. You will receive a copy of your 
responses at the email address(es) provided. 
 

End of Block: Block 1 
 

 



 

 

 

Appendix B – Podium Presenter Guidelines 
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Appendix C – Poster Presenter Guidelines 
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��	��		�?à�bcbdefgdhc�aiecbej�af�dafkj�lgcc�mb�nfaogkbkp�qr�saif�nfbjbtehegat�fbuigfbj�h�chnean�davniebf�af�ehmcbew�ncbhjbdavb�lgex�saif�kbogdb�dxhfybkz�{cbhjb�taebw�ehmcbj�lgcc�tae�mb�hohgchmcb�he�exb�kgjnchs�mahfkjw�ja�hts�kbogdb�saiijb�lgcc�tbbk�ea�mb�xhtkxbckpJKLM�|R}�~KR}�U��QT��0������	���		������	���
�	�����	
��
	���������	���
�	����������
���
�	��
�H�"�("�;(!(�'&�+�&5��I;>I�����&5���;���;<7;��?�B���	�����
��
�	��
��	�����	���	�����	�������
������A	������
�	�������	�	��	�?�����������
����
��A
�����������	�������	�������
����
���?�="C��' �'5I� ��;<�7�'&�&"75�<� 7�" ��<'5�C� (;55���'<�5I��;7CD"#��'" �7�' ��"DD7�0��������
��A�����
�������
��
����	���
�	��
�����
���������	���
���
���	���
�������	�	������	�����	�����	�	��	�������	����	�?�R~MOQ�~O~~TR��Q}�O~������	��H��
A�	���
������	����A��	��	���	�����������������
��A	���	����������	������
������
��������
��
�������
�������
���������������
�����?����	��
��������
��	�����	����������
���
	�?�B�	
�	����	H��
A�	��
��������A	�
�
��
A�	�
����	�����
��A�
���H����
����	���	�������	�
�����		�����A	��
���	��?����	���
��
��	������������������������	����	����������	�����	�?���	�	������	��	�����
�
��
A�	�
����	�����	�	��	��	��	�H�A���
��������������A	���	�
�	������
�	���	�����
�������		��
�	����?��	�	�
�	��������������������
���������	���
����	�����	�	��	��	��	�H����������	�	�����H�������������	������������	�����
������?B���	�������
��A�
����
�	��	��	��
����
�����A	�
����	���������	�
�	�?B���	�����
��
�	��
��	����
��Y���?���������\���?�
��	��
������A	������
�	�������	�	��	�?�R~MOQ�UO~T����}TUO�T�O~� �C" ��C'75� �'<�"�4�2����7I��5�'&�I�"�#��!5#�C"C� �' �7;(;D" D#�&D��;�D��("5� ;"D����	�����	�������A	�
�
���������Y���?������
���\���?�
��	?����������� �����¡����¢�£�¤¥¦��§���̈��¥©̈�����£©¥¦¥���������©����¥ª��«���¦�©�£��������£�¦�¥©�¬��©�­:��C�9'<5�<5�4�8�����0�����	�����
�����
����������
���������H�����
��
��������?���	���	
	���������A	�
A�	����	
������	��������	�����
�������	���������	����®	���
�������

�������������
���������	�����������	��������
�?�W�	������̂����Y��
��



����������	��	
�������	������	
�
������������������������������������������������� ��!�������"��#�$�%�
�
��&

���'()*+�������,�&-��
����
��.�.���/
�0�1�2��
&����3
&4
��	
5�.���6

-
���
�-�7()'8�������.����.����
9������������:�������������������$�2��
�0
�	���
������
�&�0�	
&��
;�
�	
1�.����&
.���������,��������06���<6�

�	�&�������
�0��-��
�0
������6����.���=::������������"������:��������"�#�� ����$�<����
�>�?��-��?�&&��
��&������
��&
�0&�����0��4
���������&>�,>�
����0>��������
���2�0��-���&
��.��6��,����@AB��
9�1�@AB�0�
�6�	��
�-��6�����CD��"������!�����"�E��#��$�F���&
�&
�0�
0
����,
���CD��"�"���G������"�����#����"�$�%�
�&�06��	�&��
-�,
	H0����-��?��6�,&
	H����4
�>�-
�H�	�&��
-��
9���I�
�6�	���6��&-����&
�&>����4�-
�
���
�H�	����
������,
��

-
,&
�J������ ���#�� ����$�K6
���1�-�
?��0��
�-��&&����
�������6��&-�,
�&����
-����
�'L*�	�&����
&
��
�
��
��
��&�������.�
�&

���*AA�-����M���
&���6��&-�,
�&
�0
�
���06����,
�	��.���
,&>��

-�.����*�.

��
?
>����D�"�������������N�OP���#���Q��������#�����"R��������������S��"#����������0�4
�	�
-�������6��
�?6��6
4
�-��
�6
�?��H���� ����������:�N� ����T��������O������ ������������.���-
&�4
���0������
&&�
�-�
�	
��0
�6
�
-�
����-��6
�����
��UVWXYZV�[\]̂ �_̀ a�UbbcWd�eZZYfbg�h]iYZ\�jZiif]b�kcfVZdfbZi



 

 

 

Appendix D – Session Moderator Duties and Guidelines 
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Appendix E – Expanded Agenda 
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Appendix F – Session Abstracts 



Full Session Title Abstract
Session 1, Strand A Ghosts of the Past: Restrictive Covenants and their 

Lasting Imprint on Raleigh's Urban Equity
The legacy of racial segregation in American cities continues to shape 
urban landscapes and communities. Restrictive covenants, which 
historically barred non-white individuals from property ownership or 
rental, have left an indelible mark on contemporary urban equity. 
Despite being ruled unenforceable in 1948, the repercussions of these 
discriminatory practices persist, contributing to ongoing racial 
segregation and economic inequality. This research investigates the 
enduring impacts of restrictive covenants on the city of Raleigh, North 
Carolina, and proposes strategies for equitable urban development that 
address these historical injustices.

Session 1, Strand A Bridging Racial Wealth Gaps through Bridges Racial wealth disparities continue to be a significant challenge in the 
United States. Such disparities are not just a result of income 
differences; they are also influenced by historical and systemic factors 
that have limited opportunities for wealth accumulation for marginalized 
groups. Public infrastructure, especially bridge conditions, plays a 
crucial role in economic development. Deteriorating bridges lead to 
increased transportation costs, reduced economic activity, and fewer 
job opportunities. These conditions disproportionately affect 
marginalized communities, exacerbating wealth disparities.
 This research investigated the impact of bridge conditions on local 
economies, with a focus on wealth disparities. It developed a 
comprehensive framework for prioritizing bridge preservation activities 
that consider the economic implications on marginalized communities, 
aiming to provide more equitable bridge maintenance strategies to 
facilitate equal accessibility to infrastructure among communities with 
wealth disparities. The research quantitative analyzed bridge conditions 
and local economic census data, and developed a decision framework 
for bridge preservation prioritizing wealth equity. This includes 
geospatial analyses to examine the association between bridge 
conditions and wealth disparities, and a cost-benefit tradeoff model to 
guide preservation efforts. Preliminary analyses indicated a significant 
correlation between poor bridge conditions and lower median 
household incomes in marginalized communities. 
 Addressing the link between infrastructure quality and wealth 
disparities offers a transformative insight into public policy and 
infrastructure management. The research findings highlight the need 
for a paradigm shift in how bridge preservation activities are prioritized, 
advocating for the integration of wealth equity into infrastructure 
planning and decision-making processes.



Session 1, Strand A Addressing Accessibility Barriers in Rural and 
Disconnected Communities

Transportation accessibility is vital for connecting rural communities to 
essential opportunities such as employment, healthcare, and 
education. At its core, assessing accessibility involves two key factors: 
the availability of sufficient opportunities and the ability to reach these 
opportunities via diverse transportation modes, including driving, public 
transit, biking, or alternative means. Disparities in accessibility create 
"opportunity deserts," which hinder social and health outcomes. This 
presentation reviews accessibility barriers in rural areas, with a focus 
on the Southeastern United States. It examines trends in how our 
understanding of accessibility has evolved and highlights emerging 
modeling approaches for addressing accessibility gaps. Key methods 
discussed include integrating new datasets and socio-economic 
measures, modeling latent demand for more accurate forecasts, and 
evaluating the affordability of emerging transit solutions such as micro-
transit. The presentation is structured around two key themes of 
results: (a) By leveraging increasingly available disaggregate data at 
the building footprint level and employing scalable approaches for 
quantifying travel times, we quantitatively investigate discrepancies 
between macro-level (using census-tract centroids) and micro-level 
measures (using residential parcels) of healthcare access. (b) Using 
uncertainty in travel time evaluations, we explore how k-reliable 
shortest paths with limited overlap minimizing a weighted function of 
mean and variance have direct applications in assessing worst-case 
healthcare accessibility and finding that in rural areas, k-reliable paths 
exhibit high variance in travel times, signaling increased vulnerability. 
Broadly, this presentation contributes to understanding how 
accessibility barriers impact diverse populations and offers insights to 
inform the planning of equitable rural transportation systems.

Session 1, Strand B Efficient Traffic Monitoring Using High-Resolution 
Aerial Images

Remote sensing technology has become increasingly important for real-
time, effective monitoring approaches in transportation management. 
One of the prominent methods of remote data acquisition involves the 
utilization of drones, which provide high-resolution aerial imagery to 
enhance data collection and analysis.. However, the processing of high-
resolution images, a crucial component of remote sensing, poses 
significant computational challenges. The sheer size of these images, 
combined with the intense computational demands of object detection 
algorithms, can result in prolonged processing times and substantial 
computational costs, hindering the effectiveness of remote sensing in 
transportation applications.
 This study aims at processing high-resolution aerial images for traffic 
monitoring. We have developed an Adaptive Input Sampler (AIS) to 
optimize input data volume while maintaining detection performance in 
remote traffic sensing applications. The AIS utilizes pixel change 
monitoring and predictive algorithms based on historical object 
locations and speeds, enabling historical success-based object 
trajectory extrapolation. By detecting vehicles and selectively sampling 
image areas, the AIS reduces data input for downstream object 
detection systems, reducing computational load and improving 
inference speed. Our experiments demonstrate that the AIS achieves a 
96.40% traffic counting accuracy and 95.60% classification accuracy 
while reducing data size for analysis by up to 79.00%. The AIS 
presents a promising solution for managing large datasets in traffic 
monitoring applications, enhancing computational efficiency, and 
speeding up inference results.



Session 1, Strand B Using New Technology to Count Airplane Traffic at 
Municipal Airports

For two years, ITRE has been studying the accuracy of various tools for 
counting airplane and helicopter traffic at municipal airports. These 
tools, if accurate, are particularly useful to smaller airports in providing 
accurate air traffic volumes to government agencies for the proper 
allocation of funding, as the amount of funding depends on the air 
traffic volume. In the past, smaller airports typically estimated air traffic 
volumes, which was allowed. However, through the use of these 
technologies, many smaller airports have learned that they were likely 
underestimating, sometimes significantly, their air traffic. These tools 
have the potential to provide reliable counts, which is important to both 
the airports and the government agencies allocating these funds. 
Thereby, it is important to government agencies that these counting 
tools not overestimate air traffic and it is important to the airports that 
these tools not underestimate air traffic.

Session 1, Strand B Collegiate Underrepresented Business and 
Engineering Drone Training Intensive Program 
(CUBED TIP)

The Collegiate Underrepresented Business and Engineering Drone 
Training Intensive Program (CUBED TIP) project is designed to expose 
undergraduate students from selected business majors (supply chain 
management and business analytics) and engineering majors 
(industrial engineering, civil engineering, electrical engineering and 
mechanical engineering) to drone operations and applications. This in-
depth training increases student marketability and better prepares them 
to secure drone technology positions in the supply chain and 
engineering fields. The CUBED TIP project is an important initiative as 
it helps to close the talent gap and increase the number of students 
entering fields where drone utilization is becoming an integral part of 
business operations. Students learn how drone implementation can 
positively impact both large corporations and medically vulnerable 
communities as well. The participants selected for this program take 
part in an 8-week drone intensive incubator with the principal 
investigator of this project. Upon completion of CUBED TIP, the 
inaugural cohort will be prepared to take and pass the FAA Remote 
Pilot Certification Exam. Securing this certification will enhance the 
career readiness of the participants of the CUBED TIP project as they 
plan to enter the workforce upon graduation. In addition, this initiative 
will help build a pipeline of students with drone operation skills who can 
pursue roles in the supply chain and engineering areas while also 
helping to ensure students excel in corporate roles related to drone 
technology.

Session 1, Strand C Identifying optimal resilient transportation routes 
using visual data analytics, 2-D hydrodynamic 
modeling and high-resolution LiDAR data

Over the past 25 years, several major storms have hit North Carolina 
causing loss of life and billions of dollars in damage. A high frequency 
of flooded roadways and structure washouts temporarily crippled our 
transportation infrastructure. During Florence, Matthew and the 2020 
extreme storms, most washouts occurred at undersized pipes with 
diameters < 72” located along secondary roads in small watersheds 
(<0.5 mi2). Fewer than 15% of the washouts were included in the 
existing HEC-RAS models developed by NC Emergency Management 
and used for mapping the NFIP floodplains. Therefore, more detailed 
two-dimensional hydraulic modeling is required to evaluate the flood 
resilience of transportation corridors. NC DOT does not have the 
resources to make all transportation routes resilient; therefore, a 
system-based approach that maximizes investments in transportation 
routes is needed. 
 Our team developed Transportation Resilience Identification and 
Prioritization (TRIP), a prototype geospatial data visualization tool that 
combines hydraulics data with road, culvert and bridge data. Nine 
potential resilient routes were identified and evaluated in the Nahunta 
Swamp basin. A two-dimensional hydraulic model was built and used to 
generate water levels for the 25, 50, 100 and 500-year storm. Water 
levels were compared to the roadway elevation at hydraulic structures 
and at every 50-foot segment of roadway to determine depths of 
overtopping. Costing procedures for upgrading all structures and 
roadways were developed. Multiple routes were then compared to 
determine which route is most cost effective for upgrading to be 
resilient.



Session 1, Strand C Validation of A Landslide Risk Predictor from 
Recent Hurricane Helene

To assess the multi-hazard risks to bridge infrastructure in North 
Carolina’s mountainous regions, focusing on the interplay between 
landslide, flooding, wildfire, and earthquake risks. We approach the 
multi-hazard issue using landslide as the basic quantifier and 
investigate the nesting effect of earthquake and rainfall triggered 
landslides. Utilizing logistic regression (LR) and random forest (RF) 
models, this study develops predictive maps for landslide and wildfire 
susceptibility. The wildfire susceptibility map is then incorporated as an 
independent variable in predicting landslide occurrences, revealing 
critical interactions between wildfire and landslide risks. The result are 
two different high-resolution landslide susceptibility maps that represent 
different nested multi-hazards namely, wildfire-earthquake-flooding-
landslide risk and earthquake-flooding-landslide risk, respectively.
 The resulting maps are then used to compare with landslides caused 
by the 2024 Hurricane Helene which resulted in widespread damage to 
life supporting infrastructures and roadways closures for the western 
mountain regions of North Carolina. We further identify the damaged 
bridge data from State reports to help evaluate the map predictions. 
The results indicate that the integration of multi-hazard data allows for a 
dynamic understanding of bridge vulnerability, resulting in a shift in risk 
probability for certain structures. These findings provide actionable 
insights for decision-makers, enabling proactive mitigation strategies 
tailored to bridges that face increased vulnerability from wildfire-
triggered landslides. The results also indicated a need to address the 
complex interactions between environmental and anthropogenic factors 
and the urgency for future studies to advance our understanding of 
climate effects to our state highway infrastructure.

Session 1, Strand C Hurricane Helene and the Wash-out of I-40: 
Observations From the Duke Great Smoky 
Mountains Rain Gauge Network

As Hurricane Helene strengthened in the southern Gulf of Mexico, a 
predecessor rain event (PRE) was impacting eastern Tennessee and 
western North Carolina with significant rainfall, saturating the soil of the 
region on 25-26 September 2024. After making landfall in Florida on 27 
September as a major hurricane, Helene tracked almost due north and 
caused major devastation in western North Carolina due to flooding and 
landslides, along with uprooted trees and the resulting power outages. 
Rainfall associated with the PRE and Helene will be examined using 
observations from the Duke GSMRGN, located in the Pigeon River 
Basin (Haywood County, NC) and near the I-40 washout. Although the 
PRE and Helene events covered a broad area over eastern Tennessee 
and western North Carolina, rainfall observations of the gauge network 
indicates significant spatial variability that is a combination of 
convective systems embedded within the larger storm and of 
topographic relief.

Offsite 1 - Wayfinding

Walk a Mile in Someone Else’s Shoes – 
Accessibility Principles, Wayfinding, and Safety

Offsite 2 - UAS/bridge

UAS Bridge / Structure Inspection Demo



Session 2, Strand A A Multi-Objective based Network Optimization 
during Emergency Resource Distribution

Hurricane Florence hit North Carolina on September 14, 2018, causing 
flooding and road closures across the transportation network. The 
affected area includes major distribution centers (DCs) for emergency 
supplies, emergency shelters requiring regular supply deliveries, 
multiple road closures due to flooding and debris, and limited road 
capacity on remaining routes due to emergency vehicle traffic. Based 
on the Florence data obtained from NCDOT, a multi-objective 
optimization model is formulated to optimize the distribution of 
emergency supplies from distribution centers to shelters while 
minimizing total travel time and maximizing network reliability. The data 
includes complete road networks with node_tuple_ids, current road 
conditions, whether it is open or closed, the capacity of each road 
segment during the hurricane, and historical road traffic data. When 
modeling, considerations are made for high-priority shelters to receive 
deliveries first; multiple trips daily may be necessary; and the routes 
must avoid flood-prone areas. Freight and Fuel transportation 
optimization tool (FTOT) is used to analyze the transport network 
resilience and determine alternate routes. Specific scenarios are 
generated using this tool, and then, for each specific scenario, network 
data is input to define the hurricane-affected area. Then, the 
optimization model is run, and its results are exported for use in FTOT. 
The optimization model is solved here using the weighted sum 
approach. Our model identifies traffic network flow volume and optimal 
routes between distribution centers and shelters to ensure reliable 
supply distribution, respond to changing road conditions, maintain 
emergency service levels, and adapt to network disruptions.

Session 2, Strand A Balancing the Transportation Needs of National 
Parks and Local Residents: A Case Study from 
North Carolina

National parks located in urban areas differ from those in remote and 
rural areas not only because they often have limited spatial expansion 
opportunities, but also because of the integrated roadway/access with 
local transportation networks. The connection between the National 
park and the outside world is affected by urban traffic congestion, 
commuting patterns, and roadway capacities. 
 This manuscript examines the potential applications of big data, crowd 
sourcing and AI to assist national parks, especially small urban parks to 
address challenges when attempting road closure. Using Guilford 
Courthouse National Military Park (GUCO) as a case study, the authors 
have demonstrated ways to gather traffic data via GPS/cell phone data, 
which may have the potential replace or reduce the expensive traffic 
data collection effort so proper evaluation is possible before a road 
closure is proposed. Local concerns and needs are addressed, which is 
essential for the mutual benefits of National Parks and local 
communities.

Session 2, Strand A When the Wheels Stop Turning: Impacts of School 
Bus Disruptions in Durham

In January 2024 Durham Public Schools experienced significant 
disruptions in school bus service. This presentation reports on a survey 
of parents examining the role of household resources and infrastructure 
availability on families’ ability to adapt to the unexpected loss of 
service. The survey also documented immediate impacts on children’s 
school attendance, as well as broader consequences to households, 
such as parents missing work to unexpectedly drive their children to 
school. We analyze quantitative survey data in R, while qualitative open-
ended responses are thematically coded using a grounded theory 
approach. We find that a significant number of families shifted to 
driving their children to school. Gaps in sidewalk and bicycle 
infrastructure, along with long public transit travel times, limited 
families’ ability to turn to other modes of travel during the crisis, 
compounded negative impacts for some households. Findings suggest 
that school transportation reliability is critical to maintaining equitable 
access to education, especially for marginalized communities. The 
study emphasizes the importance of multi-disciplinary approaches that 
integrate transportation, land use, and housing strategies to enhance 
resilience and equity.



Session 2, Strand B Prediction of Retro-reflectivity of Traffic Signs The retro-reflectivity of traffic signs is essential for road safety, 
particularly in low-light and adverse weather conditions, by ensuring 
signs remain visible and legible to road users. However, retro-reflective 
quality degrades over time due to environmental exposure, reducing 
sign effectiveness and increasing risks of road accidents and potential 
liabilities for road agencies. Accurate estimation of traffic signs' lifespan 
is thus critical for efficient maintenance and resource allocation. While 
prior studies have analysed factors affecting retro-reflectivity, such as 
sign age, color, orientation, and weather, few have utilized deep 
learning models with expanded input variables. This study addresses 
this gap by examining additional environmental factors, air temperature, 
relative humidity, and sign age through a deep learning model 
incorporating image detection. Data collection involved a hand-held 
reflectometer to capture retro-reflective readings alongside sign 
attributes and weather data. Model results yielded an R² value of 0.79, 
indicating that 79% of retro-reflectivity variance was explained, 
highlighting the model's capability to identify signs that fall below retro-
reflectivity standards. The model’s performance demonstrates a robust 
capability for automating the detection of road signs below required 
retro-reflectivity standards, reducing maintenance costs, and enhancing 
road safety through predictive monitoring.

Session 2, Strand B Analyzing Factors Influencing Driver Willingness to 
Accept Advanced Driver Assistance Systems

Advanced driver assistance systems (ADAS) enhance highway safety 
by improving drivers' perception of the environment and reducing 
human errors. However, misconceptions and reservations among 
drivers about ADAS remain, with limited research addressing their 
understanding and information sources regarding these technologies. 
This study explores drivers' perceptions and usage patterns of ADAS in 
passenger vehicles through a comprehensive survey of a diverse 
sample across the United States. Data on demographics, driving 
habits, vehicle details, and ADAS usage patterns were collected 
through an online questionnaire, capturing insights into trust levels, 
factors influencing use, and information sources. Key ADAS 
technologies examined include Lane Departure Warning, Adaptive 
Cruise Control, Blind Spot Monitoring, and Automatic Emergency 
Braking. Results indicate that trust in ADAS, vehicle ownership, and 
socioeconomic factors such as income significantly influence ADAS 
adoption. Higher trust levels correlate with increased usage, while 
reliability concerns deter some drivers. Features like Forward Collision 
Warning and Driver Monitoring Systems notably impact adoption 
likelihood, highlighting drivers’ prioritization of specific functionalities. 
Demographic factors (age, gender) and driving habits (frequency, 
experience) also contribute to adoption variations. These findings 
underscore the role of socioeconomic, demographic, and behavioral 
factors in shaping ADAS adoption and perceptions, offering automotive 
manufacturers, policymakers, and safety advocates insights for 
fostering public acceptance and optimizing ADAS for safer roads.



Session 2, Strand B Reliable Vision-Based Perception for Control and 
Navigation of Automated Vehicle

In autonomated driving, vision-based perception systems are crucial in 
detecting and interpreting lane markings, lane centers, and road 
boundaries. These detection tasks are essential for accurate vehicle 
control and safe navigation. Accurate lane detection helps the vehicle 
establish its lane position, while identifying lane centers enables 
consistent lane alignment, especially when integrated with vision-based 
control. Detecting road boundaries and drivable areas further supports 
robust path planning and effective obstacle avoidance. However, 
achieving reliable visual perception is challenging due to real-world 
complexities. Factors such as faded lane markings, occlusions, 
variable lighting, adverse weather conditions, and diverse road 
structures often limit the accuracy of lane, boundary, and drivable area 
detection. This work addresses these challenges by exploring solutions 
from classical image processing to advanced deep learning models, 
particularly recent advances in segmentation methods designed to 
generalize across varied road environments while maintaining real-time 
performance. 
 Furthermore, the integration of perception results with vehicle control 
systems is important. Reliable lane and drivable area detection, 
coupled with accurate road center estimation, strengthens accurate 
localization and smooth path planning. This integration with vehicle 
controllers enables effective autonomous navigation, driven mainly by 
visual perception data. By addressing both the challenges and the state-
of-the-art solutions in visual perception, this research explores how 
these advancements support the development of more reliable, 
perception-driven autonomous vehicles.

Session 2, Strand C Asphalt mixture performance property variations 
within mixture categories

The increasing use of recycled and modified materials in asphalt 
mixtures challenges the traditional volumetric design methods by 
introducing variability in performance outcomes. This study investigates 
the performance properties of asphalt mixtures designed under 
consistent volumetric specifications across multiple states—Indiana, 
Alabama, Maryland, and North Carolina. A total of 27 surface and 
intermediate mixtures were tested using the Asphalt Mixture 
Performance Tester (AMPT) for dynamic modulus, cyclic fatigue, and 
stress-sweep rutting (SSR) properties.
 Results revealed significant performance differences within the same 
design category, highlighting variations in rutting and fatigue resistance 
among mixtures. For example, Indiana surface mixtures demonstrated 
variability in fatigue performance, with higher binder content mixtures 
performing unexpectedly poorer. In contrast, Alabama's mixtures 
displayed notable differences in rutting due to gradation changes. 
Statistical analyses, including ANOVA and post-hoc tests, confirmed 
these differences, underscoring the limitations of using volumetric 
design alone to predict in-field performance.



Session 2, Strand C Evaluation of High RAP Asphalt Mixtures and 
Binders with Recycling Agents

In recent years, several departments of transportation have introduced 
provisions to increase the use of reclaimed asphalt pavement (RAP) in 
asphalt mixtures. Although higher RAP content can lead to 
environmental benefits and economic savings, it may adversely affect 
the cracking performance of pavements due to the high stiffness and 
reduced ductility of the RAP binder. To address these performance 
challenges, national efforts have focused on developing new mix 
design procedures and/or products that enable the incorporation of high 
RAP content into asphalt mixtures without compromising long-term 
performance. The use of recycling agents (RAs) is one strategy aimed 
at mitigating the effects of oxidized binder on the rheology of the 
blended binder through physicochemical mechanisms related to RA’s 
composition and dosage. This study evaluated the effect of various 
RAs on the performance characteristics of recycled asphalt systems in 
North Carolina and neighboring states. It benchmarks the rheological 
properties of recycled binder blends formulated using two dosage 
selection procedures against typical PG 64-22 binders used in the 
region, assessing the RAs' ability to restore the blended binder to a 
reference climatic grade. Both dosage selection procedures were 
successful in achieving rheological similarity at specific temperatures 
and for specific binder properties but might not necessarily yield similar 
properties at other temperatures. Additionally, mixture-level evaluations 
assessed the effects of RAs on mixture performance using Balanced 
Mix Design tests for cracking and rutting. The collective results indicate 
that RAs can improve the cracking performance of recycled mixtures 
without exceeding the limits for adequate rutting performance.

Session 2, Strand C Pavement Friction and Texture Performance 
Modeling

When a tire rolls over pavement, various interaction components arise 
based on deformation and contact interface properties. Skid resistance 
at the tire-pavement interface depends on two main mechanisms: 
adhesion, related to aggregate mineralogy and shape, and hysteresis, 
which is linked to energy loss from tire deformation due to the texture 
profile. Research indicates that wet crash rates often increase after 
new asphalt wearing courses are placed, with initial decreases in 
friction and texture contributing to this trend. Thus, deriving expressions 
to predict long-term friction and texture performance is crucial. This 
study analyzed over 200 pavements with varying ages, traffic levels, 
and climates to propose general functional forms for friction and texture 
performance models, calibrated using continuous friction 
measurements and high-speed texture observations. A random effects 
model was chosen to account for variations in pavement performance, 
and the results showed that including random effects improves 
prediction accuracy. Texture performance models were found to be 
more accurate than friction models, as mean profile depth (MPD) 
displays more stable variations, while friction is influenced by factors 
like temperature and precipitation. Model validation confirmed that the 
proposed models effectively capture individual performance trends. 
Although the random effect in the intercept accounted for significant 
performance variation, some pavements deviated from the general 
trend. Over time, friction tends to decrease due to aggregate polishing, 
but it may increase in the presence of moderate to severe raveling 
typical of older surfaces.



Session 2, Strand D Investigating Automated Shuttle Readiness for 
Rural Areas: A North Carolina Case Study

Recent decades have seen the potential of automated shuttles in 
addressing transportation needs for vulnerable communities; however, 
the infrastructure and community readiness in urban and rural 
underserved communities for the deployment of these shuttles remains 
unexplored.
 This research evaluates the level of readiness of rural counties in 
North Carolina for implementing autonomous vehicle (AV) technology, 
focusing on physical infrastructure, digital infrastructure, and social 
vulnerability using a range of indicators derived from secondary data 
sources, including road quality, bridge conditions, broadband 
availability, and socio-economic factors. The geospatial analysis 
reveals a diverse landscape of readiness across the counties, with 
variations in physical and digital infrastructure and social vulnerability 
indices. Despite being rural and located in coastal regions, Camden 
County emerged as a leading candidate for AV deployment due to the 
better availability of the internet, good road conditions, and a population 
in need of autonomous shuttles. This was followed by Halifax, 
Chatham, and Bladen counties. To further understand regional 
differences, we used clustering analysis to identify distinct clusters 
within census tracts that reflect varying readiness levels. While some 
clusters are well-positioned for early AV deployment, others require 
infrastructural improvement. Conversely, counties with higher social 
vulnerabilities indicate a potential need for autonomous shuttle 
interventions to enhance the livelihood of the population in need of 
these services. The study findings emphasize the importance of a multi-
weighted analysis for readiness assessments that can guide 
investments and strategic interventions and the potential of data-driven 
approaches that can be generalized to other states for determining 
readiness.

Session 2, Strand D Planning for connected and automated vehicles--
more than engineering

The rise of connected and automated vehicles (CAVs) is widely 
discussed among transportation professionals and public officials. Yet 
massive uncertainties remain regarding how a transition to a CAV-
dominated transportation system will unfold: What infrastructure and 
regulatory tools will be needed to manage large fleets of CAVs? How 
might the widespread presence of CAVs on public roads impact other 
road users? What role should planners play in shaping what may be an 
inevitable shift to CAV-dominant transport systems?
 
 We explored these questions through interviews with 55 senior-level 
transportation professionals, including 19 in North Carolina. Thematic 
analysis of the interview transcripts suggests interviewees expect 
transformative CAV impacts but lack defined strategies for transitioning 
to CAV-adapted systems while protecting other road users. Most noted 
CAVs’ need for predictability in the roadway environment and have 
concerns over the need to upgrade infrastructure, services and policies 
to ensure safe, efficient operations. Many also worry about the 
subordination of the convenience and safety of non-car road users, 
particularly if infrastructure is retooled without deliberate prioritization of 
their specific needs. 
 
 There is currently no cohesive policy framework regulating the rollout 
of CAVs on U.S. streets, leaving industry in charge of setting public 
policy de facto. Transportation professionals are urgently seeking 
actionable guidance on appropriate next steps to meet the CAV 
challenge. Planners—partially sidelined during the heat of the 
technology-driven CAV campaign—are well positioned to lead a more 
inclusive, stakeholder-centered public debate over what modes, 
travelers, and supporting technologies should be prioritized within such 
guidance.



Session 2, Strand D Pedestrian Crossing Treatment Hierarchy and 
Selection Guidance for Nevada DOT

Pedestrian safety has been a major concern throughout the 140-year 
history the automobile. Over the years, numerous options have been 
devised for improving safety at mid-block pedestrian crossings. These 
range from simple marked crosswalks to sophisticated pedestrian 
signal systems and costly grade separations. Some of these devices 
simply alert motorists to pedestrian presence, while others make it 
mandatory for motorists to stop and allow pedestrians to cross. 
 
 The per capita pedestrian fatality rate in the State of Nevada is 36% 
above the national average, with notable concentrations in the Las 
Vegas metro area. As in many parts of the country, inconsistent device 
selection has resulted in undertreatment of some pedestrian crossings 
and overtreatment of others. To improve consistency, the project team 
developed a clear hierarchy of pedestrian treatments, a spreadsheet to 
help match treatment type with site characteristics, a method for 
estimating the financial benefits of using a specific treatment at a 
specific site, and guidelines on the most appropriate uses of each 
treatment type.

Offsite 1 - Wayfinding Walk a Mile in Someone Else’s Shoes – 
Accessibility Principles, Wayfinding, and Safety

Offsite 2 - UAS/bridge UAS Bridge / Structure Inspection Demo

Session 2, Strand E

Session 3, Strand A The Economic Contribution of North Carolina's 
Supply Chain

As North Carolina continues to carve out its competitive advantage 
among states, there are several strategic decisions and investments 
that can be made to strengthen its status as an international leader in 
business. This presentation aims to spotlight North Carolina’s 
competitive advantages as well as demonstrate opportunities for 
targeted business growth within the state.
 
 The presentation will focus on 14 of North Carolina’s highest-producing 
sectors within its supply chain. It will feature content from an economic 
contribution analysis, which demonstrates how North Carolina’s supply 
chain impacts the state’s economy. Additionally, the presentation will 
highlight the essential factors of production for North Carolina’s 
industries with a look behind the curtain for which supply chain inputs 
are produced in-state and which are produced out-of-state. 
Employment hotspots will also be discussed to show areas of 
concentrated economic activity within each sector.
 
 The presentation will close with North Carolina’s emerging industries 
and the value of North Carolina’s transportation network.



Session 3, Strand A The Past Meets the Future: Integrating Evolving 
Geospatial and UAV Technologies into Cemetery 
Mapping

The creation, collection and cataloging of high-quality cemetery data is 
a patchwork and circuitous process that involves the accumulation of 
existing cemetery records, death notices and census information with 
tacit knowledge of church elders and family members who will not be 
around forever. Further complicating matters are headstones which are 
now gone, those who were buried in unmarked graves or have no 
markers to begin with and the forest reclamation of cemeteries. There 
exists a need to record this information in digital format as well as 
understand where unmarked graves may exist without disrupting these 
sacred grounds. In this work, the Department of Environmental, Earth 
and Geospatial Science (DEEGS) is teaming with the Department of 
History at North Carolina Central University (NCCU) to develop 
comprehensive maps and spatial data of cemeteries. The integration of 
geospatial technologies such as GIS (Geographic Information 
Systems), GPS (Global Position System), GPR (Ground Penetrating 
Radar) and UAV (Uncrewed Aerial Systems) in the high-scale mapping 
of cemeteries is still being realized. The creation of high-quality spatial 
products such as in-situ true color and infrared imagery as well as 
imagery collected from ground penetrating radar to detect potential 
unmarked burial sites with their coordinates linked to cemetery records 
on a map not only have obvious applications in the field of history as 
persistent markers of the past, but also with transportation planning, 
planning, environmental justice and cadastral mapping.

Session 3, Strand A Optimizing Freight Rail Networks for 
Decarbonization: A Comprehensive Approach 
Using A-STEP and Network Refinement

Achieving Sustainable Train Energy Pathways (A-STEP) is a software 
tool designed to support decision-making for decarbonizing freight rail 
networks. It offers simulations of energy consumption, environmental 
impact, and cost across various locomotive technologies and network 
configurations. This study enhances A-STEP by refining and optimizing 
the Federal Railroad Administration (FRA) network for efficient freight 
operations.
 
 The FRA network, initially comprising 302,794 links and 250,413 
nodes, was distilled to 16,343 links. This process involved removing 
abandoned links, industrial complexes, redundant yard tracks, and 
passenger-only networks. Rail segments with insignificant energy-
related variations were concatenated, while nodes were preserved 
based on specific criteria, such as connections, state boundaries, 
freight origins/destinations, and yard locations.
 
 Elevation data was obtained from the U.S. Geological Survey (USGS) 
to quantify rail grades, and ArcGIS was employed to create vertices 
and estimate curvature for each link. Quality control checks against 
track charts ensured accuracy, and methods were developed to 
address unique cases where track elevation and curvature deviated 
from actual alignments.
 
 This work provides a methodological framework for refining rail 
networks, quantifying rail grades, and curvatures. The refined dataset 
enables A-STEP to more precisely evaluate energy consumption and 
environmental impacts, offering valuable insights for advancing 
decarbonization strategies within the freight rail industry.



Session 3, Strand B Safe Advanced Air Mobility: From Risk Assessment 
to Autonomous Mitigation of Mid-Air Collisions

This work develops novel risk assessment and on-the-fly mitigation 
techniques essential for ensuring the separation of UAM aircraft. By 
integrating advanced simulation and analytical methods, this research 
enhances safety in dense airspace, focusing on collisions involving 
Loss of Control In-flight (LOC-I) scenarios. The comprehensive risk 
assessment evaluates separation loss encounters between LOC-I and 
UAM aircraft trajectories using high-fidelity simulation software 
designed for traffic management purposes, specifically targeting flights 
at low altitudes in metropolitan areas. The collision risk is quantitatively 
assessed by calculating probabilities of mid-air collisions, near mid-air 
collisions, and well-clear violations through Probabilistic Risk 
Assessment (PRA) methods. The findings reveal that UAM aircraft in 
congested environments face significant risks from LOC-I trajectories, 
underscoring the urgent need for effective mitigation strategies.
 The centerpiece of this work is an on-the-fly decision-making 
framework designed to mitigate collision risks triggered by LOC-I. 
Recognizing that LOC-I often results in cascading separation losses, 
where one aircraft’s maneuver to avoid another can create further risks, 
a behavior-tree-based decentralized decision-making approach is 
presented to address a sequence of separation losses. This framework 
enables UAM aircraft to execute separation assurance tasks assigned 
by the central service provider and select mitigation maneuvers while 
incorporating Federal Aviation Administration (FAA) “See and Avoid” 
concepts or right-of-way rules. The significance of this framework is 
validated through simulations of LOC-I scenarios, demonstrating its 
effectiveness in real-time conflict detection, tasking, and maneuver 
planning. By leveraging this cutting-edge research, UAM vehicles can 
operate safely in busy airspaces, significantly reducing mid-air collision 
risks.

Session 3, Strand B Urban Air Mobility Flight Operations Risk 
Assessment Based on Battery Energy Constraint

As cities become increasingly congested and environmentally 
conscious, the need for innovative solutions to address transportation 
challenges has never been more pressing. Urban Air Mobility (UAM) 
envisions a future where electric Vertical Takeoff and Landing (eVTOL) 
aircraft, and other aerial vehicles seamlessly integrate into existing 
transportation networks, offering efficient, safe, and sustainable 
alternatives to traditional modes. In this research study, risk 
assessment of UAM operations and routes considering separation 
automation and mission structure sensitivity based on energy demand 
is presented. Identified UAM potential routes in major US metropolitan 
areas are simulated using agent-based simulation considering level 
flight conflict management. We evaluated the energy consumption of a 
hexacopter eVTOL vehicle for all the routes with a mission parameter 
sensitivity study for operational flexibility and assessed the associated 
risk level of the vehicle’s overall flight energy consumption using 
statistical metrics.
 
 Our results demonstrate that the feasibility and energy demand of the 
flights can be affected greatly by the vehicle, range of operational 
routes, conflicts, and different parameter values of the mission 
structure. This study highlights that a mission parameter-based 
sensitivity study, that respects the minimum operational and 
performance regulations, can provide information about possible safety 
degradation in response to the choice of different airspace structures. 
Additionally, the statistical approaches reveal the level of risk 
associated with high energy-demanding flights for the potential routes 
in two metropolitan regions. These findings provide air transportation 
modelers with crucial insights for enhancing strategies aimed at 
accelerating the implementation of advanced mobility and mitigating 
their operational hazards.



Session 3, Strand B Security Risks in Urban Air Mobility: Evaluating 
Trojan Attacks on Autonomous Landing Systems

In this study, we explored the vulnerabilities of autonomous landing 
systems in Urban Air Mobility (UAM) vehicles, specifically examining 
the risks posed by Trojan attacks on deep learning models used for 
navigation. Trojan attacks are a significant cybersecurity concern, as it 
inserts hidden triggers within Convolutional Neural Networks (CNNs), 
leading to misclassifications under specific conditions while maintaining 
normal functionality under typical operations. We focused on assessing 
the susceptibility of Urban Autonomous Aerial Vehicles (UAAVs) to 
these attacks, using models like DroNet, which are widely employed for 
real-time obstacle avoidance. To investigate this, we collected a 
custom dataset of over 5,000 images of landing pads, simulating both 
clean and Trojan-triggered conditions. Our deep learning model was 
trained on this dataset, and its performance was evaluated under both 
normal and triggered scenarios. The results revealed a substantial drop 
in accuracy, from 96.4% on clean data to 73.3% on Trojan-infected 
data, illustrating the severe impact of Trojan attacks on model 
reliability, particularly during critical phases like landing. These findings 
highlight the pressing need for robust defense mechanisms to mitigate 
Trojan-induced vulnerabilities and stress the importance of further 
research into enhancing the security of autonomous systems in UAM 
applications. These applications include navigation during takeoff and 
landing, obstacle avoidance, and communication with ground control. 
UAM vehicles have the potential to revolutionize passenger transport, 
emergency services, cargo delivery, and surveillance. Ensuring the 
security of these systems is essential, as any vulnerability could 
endanger lives, sensitive data, or critical infrastructure.

Session 3, Strand C Strut-and-Tie Models for the Design of Bridge Bent 
Caps in North Carolina

Strut-and-tie models (STMs) can be used to design deep beams or 
disturbed regions in concrete members where plane sections do not 
remain plane such as near concentrated loads or supports. Bridge bent 
caps often behave as deep beams. In these regions, STMs better 
capture the flow of forces and the member behavior compared to 
sectional methods. While most current design codes incorporate the 
strut-and-tie method for the design of concrete structures, they offer 
limited guidance on selecting the layout and dimensions of strut-and-tie 
models in practice. There are practical challenges as they relate to the 
design of bent caps in bridge structures including how to consider 
multiple loading cases, column moments, load combinations, and other 
design considerations. This presentation describes the development of 
STM templates and their underlying assumptions for use in the design 
of bridge bent caps in North Carolina. The templates discussed are for 
typical typologies commonly encountered in the state. A process for 
creating an efficient template for strut-and-tie models following 
AASHTO is outlined. The STM designs are then evaluated using 
nonlinear finite element analyses. The presentation also provides a 
summary of large-scale deep beam experiments representative of 
typical bent caps with different reinforcement ratios and shear span-to-
depth ratios. The results from the testing program provide insights into 
crack widths at service loads and performance throughout loading. The 
experimental results are compared to STMs and nonlinear finite 
element models.



Session 3, Strand C Towards the design of disturbed regions in bridge 
structures utilizing FRP reinforcement

With the recent adoption of fiber reinforced polymer (FRP) bars as the 
main reinforcement for particular North Carolina bridges such as the 
Harkers Island Bridge and the Alligator River Bridge replacement, it is 
becoming increasingly important to develop design methods for 
members reinforced with FRP reinforcement. While sectional flexure 
and shear design is well understood, there is limited research on the 
shear design of disturbed regions utilizing FRP reinforcement. For 
conventional steel reinforced disturbed regions, sectional methods 
have proven to be overly conservative, and as a result, strut-and-tie 
methods are often utilized to design the disturbed regions and more 
accurately capture the flow of forces in the member. This presentation 
discusses the ongoing efforts to develop methods for the design of 
disturbed regions utilizing FRP. A current research project for NCDOT 
is investigating common bridge elements that would classify as 
disturbed regions to provide insights to improving their designs. This 
research builds on recent studies for the ACI CRC Foundation which 
investigated the use of the strut-and-tie method for FRP reinforced 
deep beams and assessed existing ACI code provisions. Along with 
nonlinear finite element modelling, large-scale experiments were 
conducted wherein deep beams were tested to failure. The results of 
the completed experiments will be discussed in this presentation, 
exploring the impact of various design parameters and detailing 
requirements. This research explores the significant changes in the 
performance and behavior of these members, and will ultimately 
influence future design methods for the safe and efficient design of 
disturbed regions.

Session 3, Strand C Improved Live Load Distribution Factors for Load 
Rating of Slab and T-Beam Reinforced Concrete 
Bridges

More than 30% of existing bridges in US have exceeded their 50-year 
design life. Therefore, the accurate and reliable live load-carrying 
capacity evaluation of bridges is of critical importance to state and local 
government agencies. The Conventional Load Rating (CLR) 
methodology adopted in the American Association of State Highway 
and Transportation Officials (AASHTO) specifications relies on a two-
dimensional (2D) analysis to estimate bridge demands. CLR 
approximates the transverse load distribution using live load 
Distribution Factor (DF) formulations that do not explicitly consider 
edge components such as railings and end-diaphragms. Recent 
studies have shown that this approach may produce overly 
conservative rating factors, potentially causing excessive bridge 
postings and/or closures. 
 This presentation discusses the results of a recent study funded by the 
Indiana Department of Transportation (INDOT) investigating potential 
improvements in load rating standards for older reinforced concrete 
slab and girder bridges. Three-Dimensional (3D) Finite Element (FE) 
models of T-beam and flat-slab bridges were used to conduct refined 
analyses that explicitly incorporate non-structural elements in 
superstructure modeling. Results showed that bridge geometry and the 
presence of edge-elements such as railings and end-diaphragms 
significantly changed the distribution of loads over the bridge width. 
Consequently, 3D assessments of bridge demands differ significantly 
from CLR estimates and exhibit a significant improvement in load rating 
performance. Modification Factors (MF) for live load DF were proposed 
based on a statistical study of FE bridge analysis results under 
standard truck load configurations. The outcome is an improved 
standard methodology for load rating of reinforced concrete bridges.



Session 3, Strand D Multi Modal Trip Reductions Rates in Local 
Municipalities

NCDOT requires a Traffic Impact Analysis (TIA) for some 
developments based on the site trip generation estimates, site context, 
or at the discretion of the NCDOT District Engineer. Many aspects of 
the TIA build on the trip generation estimates, which means the trip 
generation process of a TIA is a critical component and receives 
substantial attention and review from both NCDOT and the developer. 
As a result, vehicle trips may be impacted by developments in locations 
with multimodal options. Recent TIAs in these locations commonly 
include vehicle trip reductions. However, a thorough documentation and 
examination of reasonable vehicle trip reduction rates is not available in 
North Carolina. This research will assist NCDOT by developing a better 
understanding of the application of vehicle trip reduction rates for sites 
with probable multimodal usage in the context of Traffic Impact 
Analysis (TIA). Using data from North Carolina sites, the research will 
provide estimates of vehicle trip reduction rates for sites with probable 
multimodal usage (based on common location types with expected trip 
reduction requests in TIAs). The research will also provide 
recommendations for the application of vehicle trip reduction rates for 
NCDOT in the review of TIAs. This information will be useful for 
NCDOT in the review of TIAs, but can also be useful for developers and 
municipalities who may be intentionally focused on designs and 
developments that encourage multimodal transportation uses and 
options.

Session 3, Strand D So close, yet so far: an automated method to 
identify missing links in pedestrian networks

Post-war suburban development is often characterized by a 
disconnected pod-and-collector street pattern. This creates significant 
barriers to active travel, forcing even short trips to take roundabout 
routes on busy arterial roads. However, it also creates a network of low-
stress neighborhood streets. We hypothesize that there are many 
opportunities to add short, low-cost pedestrian and bicycle links to 
these street networks to increase connectivity.
 
 A key challenge is identifying these links. While planners have a good 
idea of where major infrastructure investments are beneficial, they are 
unlikely to be familiar with every neighborhood street and potential 
connections between them. We introduce an algorithm to automatically 
and efficiently identify potential new links based only on existing 
network topology, with no need to prespecify potential projects. We 
score these links based on their contribution to accessibility. We apply 
this algorithm to the pedestrian network of Charlotte, North Carolina, 
USA, and find opportunities to improve connectivity through new links 
and safe crossings of major roads.



Session 3, Strand D User’s Preference for Trip Planner Interface and 
Factors Influencing Sustainable Transport Choices 
in Rural and Urban Areas

Promoting sustainable transportation modes requires understanding 
the factors influencing user behavior and preferences. The study aims 
to examine the determinants of transportation choices in rural and 
urban areas, focusing on behavioral and infrastructural factors, and 
assesses user preferences for trip planner interfaces. To achieve this, a 
survey was conducted to identify key insights into what influences 
individuals’ choices for sustainable transportation. Results highlight 
strong support for trip chaining features, with 40% of respondents 
favoring the ability to plan multiple destinations and 41% preferring to 
select different modes for trip segments. Cost and travel time 
information emerged as top priorities, with 66% and over 50% of 
respondents, respectively, ranking them as essential criteria.
 The findings reveal significant disparities between urban and rural 
respondents. Urban participants were more receptive to sustainable 
transportation modes, while rural respondents identified poor 
infrastructure, limited public transit options, and longer travel distances 
as primary barriers. Across all demographics, practical information like 
avoiding congestion, road safety, and amenities such as gas stations 
and medical facilities were highly valued, while environmental data, 
such as carbon footprint, ranked lower in importance.
 The study emphasizes the importance of user-centric trip planner 
interfaces that prioritize cost, convenience, and safety to foster broader 
adoption of sustainable transportation. These insights emphasize the 
need for targeted infrastructure improvements, enhanced public 
awareness, and user-friendly digital tools to bridge the gap between 
urban and rural transportation needs and preferences. By addressing 
these challenges, this research provides actionable recommendations 
for promoting sustainable travel behavior.

Session 3, Strand E Continuous Flow Intersection Safety Evaluation The CFI is an alternative intersection form that is known for efficiency; 
however, there is conflicting evidence on whether CFIs are safe. This 
effort looked at CFIs across the US and determined under what 
conditions they are most suited for design.

Session 3, Strand E An Estimate of the Potential Crash Savings from 
Optimizing the Design of Every Intersection

This presentation describes an effort to estimate the potential crash 
savings from converting every intersection in a population to its 
optimum from a safety perspective. The sample was from a population 
of the meeting of two state-owned roads. After verifying and adding to 
data from an inventory we were able to compute expected crashes as 
is and with a conversion to the feasible design that minimized crashes.
 
 The analysis showed that NCDOT could convert about 21 percent of 
the intersections in the population of 98,000 to an optimum concept to 
achieve savings of about 7,000 crashes per year. Most conversions 
would be from minor-street stop to all-way stop; these would be 
inexpensive conversions that would almost certainly bring a positive 
return on investment. The next most-promising conversions are large 
signalized intersections into median u-turns, with about 1,600 such 
feasible conversions yielding an estimated savings of about 2,400 
crashes per year. There is some potential for conversions into reduced 
conflict intersections, roundabouts, and right-in right-out as well.
 
 Overall, the results were humbling for those in the intersection design 
business. About 80 percent of intersections in the population have 
small demands or unusual geometries that mean no obvious 
conversion potential. This means that about two-thirds of the crashes 
experienced in the population would not be prevented even if every 
intersection was converted into its safest feasible design. Any serious 
vision zero effort also has to involve large scale vehicle or driver 
behavior changes.



Session 3, Strand E Safe System Implementation: Current Prospects 
and Opportunities in the United States

Fostering a Safe System in the United States and in North Carolina is a 
worthwhile, yet complex and strategic endeavor. Through the process 
of developing Safe System Implementation guidance for a National 
Cooperative Highway Research Program effort, a multi-disciplinary 
research team led by UNC's Highway Safety Research Center learned 
about what 400 transportation, policy, and public health professionals 
perceived as impactful and feasible to implement toward greatly 
enhancing road users' safety and stepping toward a Safe System which 
reliably protects everyone. There professionals were presented with 75 
safety practices, many of which have never been implemented in the 
U.S., and asked to appraise their safety impact and 
political/social/financial feasibility. Several of these professionals also 
participated in focus groups to further explore the reasonableness and 
nuances associated with instituting robust safety practice. This session 
will present the findings from this unique research endeavor, provide 
insight into promising pathways toward implementing a truly Safe 
System, and invite participants to share their experiences with 
advancing Safe System practices.

Session 4, Strand A Resilient and Sustainable Transportation - Session I The Rainfall, Intensity, Duration, and Return for Observations and 
Projections (RaInDROP) Tool for North Carolina;  Jared H. Bowden 
(NC State Climate Office) – 15 min presentation
Natural Hazards Vulnerability Assessment of the NCDOT Ferry Division 
Assets; Tim Brock (ITRE, NCSU) and Beth Sciaudone (Moffat & 
Nichol) – 15 min presentation
Topology and Resilience: A Geospatial Analysis of Transportation 
Network In North Carolina; Trung Tran (Fayetteville State University) – 
15 Min Presentation
A Review of Best Practices for Natural Disaster Infrastructure Recovery 
to Inform Hurricane Helene Recovery Strategy in Western North 
Carolina; Mary Warren (ITRE, NCSU) and Tim Brock (ITRE, NCSU) – 
15 Min Presentation 

Session 4, Strand A
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Session 4, Strand B UNC Charlotte Automated Shuttle Pilot Study: 
Perceptions, Operational Performance and Lessons 
Learned

This presentation session will focus on an evaluation of an automated 
shuttle pilot conducted on the University of North Carolina at Charlotte 
(UNC Charlotte) campus from June to December 2023. The primary 
objectives are (1) to present findings from the survey of automated 
shuttle and non-automated shuttle riders on their perceptions 
associated with safety, comfort, and convenience; and (2) to present 
findings related to the operational performance of the automated shuttle 
under various traffic and geometric conditions. Primary and secondary 
data sources were used to achieve these objectives. Primary data were 
gathered through surveys, global positioning system (GPS) units, 
videography, and instrumenting the automated shuttle while secondary 
data included sensor logs and system performance metrics obtained 
from the shuttle operator (Beep). 
 The presence of an attendant had a notable positive impact on safety 
perceptions, and riders with positive riding experiences reported a 
significant improvement in their safety perceptions. The automated 
shuttle demonstrated increasing operational efficiency over time, with 
significant improvements in uptime percentages. Technical and signal 
issues, particularly at signalized intersections, were the most common 
cause of disengagement from autonomous mode into manual mode. 
 The automated shuttle consistently operated at lower speeds than the 
regular human-driven shuttle (HDS) across various locations. It 
exhibited longer stop times in bus-bay areas than the HDS, reflecting a 
more cautious approach to boarding, alighting, and merging into traffic. 
Disengagements significantly impacted its performance. Special routing 
decisions, such as detours for safety compliance, led to longer travel 
times of the automated shuttle.

Session 4, Strand B
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Session 4, Strand C Mapping the Invisible: Predicting Stormwater 
Pipelines Using Artificial Intellegence

Knowing the locations of underground stormwater pipeline is crucial for 
transportation infrastructure resilience and effective stormwater 
management. However, this information is commonly poorly 
documented or inaccessible. This presentation covers the preliminary 
development of deep learning method for the DeepPipe project, funded 
by NCDOT, which aims to detect underground stormwater pipelines 
leveraging cutting-edge AI solutions. Our approach leverages advanced 
graphic neural networks, trained on spatial and environmental data, to 
predict pipeline locations across North Carolina. By applying deep 
learning techniques to this unique spatial challenge, we aim to bridge 
gaps in existing data and support future transportation planning efforts. 
This presentation will showcase our preliminary results, offering 
insights into the model performance in terms of the capability of 
detecting stormwater pipelines.

Session 4, Strand C Deep Learning in Infrastructure Performance 
Monitoring

The NCDOT manages the second largest state-maintained highway 
network in the United States. To assist the Department in making 
appropriate pavement maintenance decisions, we evaluated primary 
and secondary roadway pavement conditions using deep learning, a 
state-of-the-art artificial intelligence technique. In this study, raw 
roadway surface images were labelled at a very fine resolution to 
develop high quality datasets for training, testing, and validation. Deep 
learning algorithms, including U-Net, Vision Transformer, and ResNet, 
were then developed to classify, segment, and quantify roadway 
surface distresses. Our approach consistently achieves outstanding 
performance, with various performance ratings greater than 95%. This 
study could significantly improve the efficiency of the pavement 
condition assessment process, enhancing the safety, durability, and 
efficiency of the roadway network in North Carolina.



Session 4, Strand C

Session 4, Strand D Investigation of Technology to allow the tracking of 
wait times and traffic points of origin for users of the 
Ferry System

The North Carolina Ferry Division operates vessels on seven routes 
along the eastern coast of North Carolina. The routes serve diverse 
populations, ranging from routes with substantial tourist/visitor 
customers to routes with primarily daily commuters. Wait times and 
queue lengths are important considerations of customers. However, 
measuring and communicating wait times and queues is not simple and 
not currently available to customers. The NCDOT Ferry Division would 
like to implement technology that would measure and track wait times. 
This project tested various technology solutions to measure and track 
wait times. The objectives of the proposed project were 1) to review 
and test options for measuring wait times and 2) recommend the 
implementation of a system to measure and track wait times for 
installation at ferry terminals. The options tested to track vehicles’ wait 
times are security cameras, bluetooth counters, and license plate 
reading cameras. The security cameras and bluetooth units were used 
in tandem so that the cameras could validate the bluetooth devices. 
Custom bluetooth devices developed from Raspberry Pi technology 
and tested as a possibility as well as upgraded commercial bluetooth 
devices from SMATS. The license plate reading cameras were tested 
iteratively as more ideal configurations were determined. Along with the 
license plate reading cameras, a python code was developed and 
continued to be refined that automatically matches the license plate 
data to deduce wait times.

Session 4, Strand D A Multi-Objective Optimization based Single Truck-
Multiple Drone Delivery

In a coordinated truck-drone delivery system where trucks and drones 
integrate to deliver goods to customers, one of the challenges of 
drones is the duration of their battery capability. Trucks can be used as 
depots, and drones can be used as delivery tools in such a 
coordination system. The drone's route must end before its battery 
reaches the maximum operational discharging rate. This can be done 
by minimizing the maximum travel distance of each drone. However, at 
the same time, to increase operational efficiency, the workload must be 
distributed among all drones. Our problem will consider these two 
somehow conflicting objective functions and try to find a set of Pareto-
optimal solutions. The goal is to avoid any drone's mid-air low battery 
problem and ensure the drone arrives on the ground before the 
minimum threshold amount of state of charge of its battery is reached. 
Our model considers the placement of meeting points between the 
truck's and the customer's location to involve two or more drones 
exchanging packages for more than last-mile delivery. The meeting 
points are placed within the drone's travel range. This consideration 
helps to speed up service time and minimize service costs. Our model 
is formulated using a multiple objective function based a mixed integer 
linear programming approach, then solved using Gurobi software. The 
outcome of the model results in a coordinated and safe truck-drone 
delivery with workloads efficiently balanced between existing drones 
and an increased drone delivery range.



Session 4, Strand D Exploring Public Wi-Fi Log Data and Microtransit 
Data to Understand City-Level Travel Demand for 
Enhancing Microtransit Services in North Carolina

Microtransit services are being embraced by North Carolina cities, 
serving as a first-and-last-mile (FLM) transit connection or replacing 
traditional fixed-route transit systems due to their advantages in 
accessibility, flexibility and affordability. In Wilson, NC, an on-demand, 
dynamically routed, mobile-app-powered microtransit service (RIDE) 
entirely replaced the existing fixed-route bus system in 2020. Though 
the rider survey has confirmed that RIDE is a critical and essential 
service to low-income, transit-dependent riders, it can be further 
improved in terms of travel efficiency and service quality by 
understanding the city-level travel demand, which includes microtransit 
and general traffic. However, understanding the city-level general travel 
demand is challenging. Traditional travel data collection approaches 
like surveys collect low-sampling data with minimal information. 
Recently, the city of Wilson offered a public free Wi-Fi service across 
the city, which provides an opportunity to track the Wi-Fi users’ travel 
and imply the city-level general travel demand. This study was intended 
to synergize digital and transportation equity in Wilson by analyzing its 
city-level Wi-Fi and microtransit data. After data processing, similarity 
and dissimilarity between microtransit and Wi-Fi user travel patterns 
can be analyzed by using a density-based spatial clustering approach 
and a graph comparison model. The common Wi-Fi and RIDE users 
were identified and analyzed to determine user profiles and trip 
purposes. The differences between Wi-Fi and RIDE travel demand 
patterns were used to identify potential microtransit riders who use 
public Wi-Fi to increase the microtransit ridership and deploy more Wi-
Fi network access points to enhance digital equity.

Session 4, Strand E Factors associated with vulnerable road user 
crashes on freeways in North Carolina

A vulnerable road user (VRU) is a nonmotorist, such as a pedestrian 
and bicyclist. In recent years, VRUs have accounted for a growing 
share of U.S. roadway fatalities. VRU safety assessment is a critical 
component of the Strategic Highway Safety Plan in North Carolina 
(NC). Over the past decade, NC has experienced a substantial number 
of VRU crashes, with 22,057 pedestrian crashes and 8,927 bicycle 
crashes between 2012 and 2021. More importantly, A significant 
number of fatalities and serious injuries involve VRUs on freeways in 
NC, although VRUs are generally prohibited from freeways. While 
much research has focused on VRU fatalities on urban roads, little is 
known about VRU fatalities and serious injuries on freeways.
  
 To fill in this gap, this paper will investigate the VRU crash data from 
2010 to 2022, obtained from the NC Pedestrian and Bicycle Crash Data 
Tool. Hotspots of VRU fatalities and serious injuries on freeways will be 
identified using Geographic Information System and spatial point 
pattern mining. Then, to evaluate the impact of various risk factors on 
VRU crashes, considering freeway versus non-freeway locations and 
crash severity, we will conduct an exploratory comparative analysis and 
employ regression models to statistically infer the impact of the risk 
factors (e.g., land use and number of lanes) on VRU crashes on 
freeways. The findings of this paper will provide critical insights into 
geographical distribution of freeway-specific VRU crashes and the 
underlying risk factors.

Session 4, Strand E Camera-based Work Zone Intrusion Alert System This presentation provides an account of the stages that are involved in 
developing a camera-based work zone intrusion detection technology 
at East Carolina University. The presentation describes the research 
and development journey starting from the idea inception phase at East 
Carolina University and going through various stages including proof-of-
concept, prototype development, field tests and finally technology 
licensing and the commercialization of the technology. A part of those 
effort involved NCDOT sponsored projects. The presentation aims to 
inspire researchers to successfully license and commercialize their 
inventions and designs to maximize societal impacts in the field of 
transportation technologies. It also illustrates the impact of NCDOT 
research grants in the creation of innovative safety products in the 
marketplace.



Session 4, Strand E Operational and Benefit-Cost Analysis of 
Intersections with Three-Phase Traffic Signals

At four-phase conventional intersections where traffic demand is near 
or above capacity, alternative intersections may perform better. 
Alternative designs with two-phase traffic signals such as reduced 
conflict intersections (RCI, also called RCUT, J-turn, and superstreet) 
result in shorter travel times, fewer crashes, and better pedestrian 
service in North Carolina. However, retrofits to designs with two-phase 
signals may be impactful and unpopular. On the other hand, 
intersections with three-phase signals might provide some of the two-
phase design advantages while also providing more direct movements 
and alleviating some public concerns. 
 
 This research sought to add new insights regarding the benefits and 
drawbacks of using alternative intersections with three-phase traffic 
signals compared to other intersection designs. Nine (9) intersections 
with three-phase traffic signals, including reverse RCI, thru-cut, redirect 
2L&T (two left and a through), redirect L&T (one left and one through 
from a minor leg), partial CFI (continuous flow intersection), seven-
phase, two new concepts of MUT (with three-phase signals), and a 
CFI/MUT combination were compared to conventional, RCI, and two-
phase MUT intersection designs.
 
 To identify the benefits and drawbacks of three-phase intersections, 
the research team evaluated these designs for their travel time 
performance using TransModeler. These travel times were also used to 
perform a cost-benefit analysis of the three-phase designs. Overall, 
designs with a CFI component (partial CFI, CFI/MUT combination, and 
redirect 2L&T) showed the greatest benefits in travel time savings but 
required the most right-of-way to construct.

Session 5, Strand A NC SuRe Center of Excellence / Resilient and 
Sustainable Transportation - Session II

NC SuRe Infrastructure Center of Excellence Overview; Tim Brock 
(ITRE, NCSU) – 10 mins
Creating More Climate Resilient Roads in North Carolina and COE 
Project 1 Update; Shane Underwood (CCEE, NCSU) – 20 mins
An Agent-Based Model for Assessing Electric Vehicle Charging 
Infrastructure Capacity and Performance along Critical Transportation 
Corridors and Project 2 Update; Alexander Yoshizumi (NCCTEC, 
NCSU), Heather Brutz (NCCTEC, NCSU) – 20 mins
Cyber-Resilient Traffic Management Centers: Enhancing Security for 
Intelligent Transportation Systems Project 3 Update; Shoaib 
Samandar(ITRE, NCSU) and Sambit Bhattacharya (Fayetteville State 
University) – 15 min presentation 

Session 5, Strand A

Session 5, Strand A

Session 5, Strand B North Carolina Advanced Air Mobility Center-of-
Excellence

Introduction of the multi-university Center of Excellence to explore 
innovative research and applications in the fields of advanced air 
mobility (AAM) and unmanned aircraft systems (UAS). The goal of this 
effort is to further understand and plan for long-term trends in advanced 
mobility transportation infrastructure across the state.

Session 5, Strand B

Session 5, Strand B



Session 5, Strand C NCDOT Center of Excellence - NC-CAV Connected Autonomous Vehicles (CAVs) are expected to create new 
opportunities by enhancing the mobility, safety, efficiency, reliability, 
affordability, and sustainability of transportation systems while rapidly 
disrupting traditional transportation technologies. The NC 
Transportation Center of Excellence on Connected and Autonomous 
Vehicle Technology (NC-CAV) investigates the adoption, utilization, 
and deployment of CAVs and their impacts on the transportation 
system in North Carolina and the nation. In this talk, NC-CAV 
researchers will briefly discuss the findings on (1) Assessing the Impact 
of Connected and Automated Vehicles on Work Zones, (2) Evaluating 
Connected and Secure Edge Infrastructure for Scalable Hardware-in-
the-Loop North CAV Testbeds, and (3) Defining and Implementing 
Potential Use Cases for the Deployment of CAVs.

Session 5, Strand C

Session 5, Strand C

Session 5, Strand D Got bikes? Traffic Gardens Grow Safe Road Users The Town of Winterville was chosen by the Bike Walk NC organization 
to receive a permanent traffic safety garden as a gift for hosting the 
2022 Bike Walk NC Summit. This legacy gift was made possible 
through funding from the AARP Community Grant Program. Many 
hours of staff time were donated by the Eastern Carolina Injury 
Prevention Program, Pitt County Schools and Recreation Program, and 
Bike Walk NC to bring this project to fruition in 11 months.
 The traffic safety garden is one of the first in the state and will be 
utilized by many children and families in eastern NC. This presentation 
will review the details of the entire project including site selection, 
partnership building, budget, contractor selection, ribbon cutting event, 
conference presentations and future educational plans for the garden. 
 Access to funding for traffic garden projects will be shared. Design 
templates, educational resources, and pop-up props will be reviewed. 
The role of public input for site selection and design selection will be 
discussed.
 Participants will learn all aspects of traffic safety garden 
implementation, maintenance, and replication for their own 
communities. They will be motivated to seek a project for the 
community through the energy and passion that was a direct by product 
of this successful quick build project.
 The value of relationships with key stakeholders to achieve a Vision 
Zero mission will be shared. The role of non- traditional safety 
advocates and the contributions of local businesses to foster 
meaningful collaborative partnerships will be shared.



Session 5, Strand D Evolving Complete Streets into Smart(ER) 
Corridors

Roadway design best practices once were focused on moving vehicles 
as efficiently as possible. In the last couple of decades, cities and 
states have come to realize roadways are more complex. Now the 
foundational best practices put multi-modal integration forward with a 
focus on safety for all roadway users, including transit riders, cyclists, 
and pedestrians. The industry dubbed this approach Complete Streets. 
With advancements in technology and a shift in social norms, we’ve 
come to another decision point as transportation planners, designers, 
and policymakers. Networks have become even more complex, there 
are more modes than ever to accommodate, users expect convenience 
and efficiency without sacrificing safety or cost, and we all want more 
options to plan the best trip to fit our personal needs. To do this well, 
Complete Streets are evolving into Smart Corridors. There are many 
design aspects to consider and tools to support analysis and solutions. 
This presentation will explore how to evolve a Complete Street into a 
Smart Corridor – best practices for space allocation for emerging 
modes such as e-scooters and microtransit, EV infrastructure 
integration, creating dynamic curbsides, shared and smart parking 
opportunities, innovative ITS, as well as AI and data analytics for 
safety, equity, and resilience. The presentation will include case studies 
from recent projects to illustrate these best practices and 
recommendations around policy and planning to manage this evolution.

Session 5, Strand D Pedaling Toward the Future: Insights on North 
Carolinians' E-Bike Aspirations from the Ral-E-Bike 
Program

E-bikes offer a sustainable and accessible transportation option that 
mitigates barriers such as distance, hills, and carrying capacity, 
enabling broader integration of cycling into daily life. However, their 
high cost remains a significant barrier to adoption. To address this, 
cities and states across North America are piloting programs to reduce 
financial hurdles. The City of Raleigh’s Ral-E-Bike program exemplifies 
this effort, offering $1,500 vouchers to residents earning 80% or less of 
the Area Median Income (AMI) and $500 vouchers to higher-income 
participants. This study investigates the characteristics and motivations 
of those who signed up for the program, providing a snapshot of the 
population interested in e-bikes. Using first-wave survey data, this 
research explores participants’ comfort with various types of cycling 
infrastructure, current biking behavior, demographic profiles, and 
intended trip purposes with an e-bike. By comparing participant 
demographics to the broader Raleigh population, the study examines 
how such incentive programs might address equity and accessibility 
gaps in transportation. These insights contribute to the growing 
understanding of how e-bike incentives can expand access to 
sustainable mobility solutions and inform policies to ensure equitable 
program design and outreach.



Session 5, Strand E Utilizing Emergency Medical Services (EMS), 
Emergency Department (ED), and Linked Crash-
EMS and Crash-ED Data to Inform Local and State 
Traffic Injury Prevention

According to the North Carolina (NC) Vision Zero Safety Dashboard, 
112,460 persons were injured or killed in police-reported MVCs in 2022. 
While the numbers of traffic injuries reported in NC EMS (n= 111,997) 
and ED data (n=112,842) were similar, there were key subgroup 
differences. For example, higher numbers of pedestrians (n=2,983) and 
bicyclists (n=1,652) were reported injured in NC ED data as compared 
to the numbers reported in the NC MVC data (n=2,486 and n=617, 
respectively). Similar disparities exist for other active transportation 
modes, as well as for selected demographic groups, with female and 
Black road users being overrepresented in the healthcare data. 
 
 Furthermore, MVC data lack accurate and complete health outcomes 
information. For example, a previous study of linked NC MVC-ED data, 
determined that 37% of injured road users treated in NC EDs were 
classified as uninjured in the MVC data. While MVC data provides 
unparalleled information on crash location and circumstances, 
healthcare data provides critical information regarding injury outcomes. 
This presentation will highlight the value of health outcomes data for 
traffic safety planning and decision-making, as well as describe 
historical, ongoing, and future NC Governor’s Highway Safety Program-
funded efforts to utilize NC ED and EMS to enhance local and state 
traffic injury surveillance activities. These include preliminary data 
integration efforts, the development and testing of a public-facing 
Health Outcomes Data Dashboard, and collaboration with local and 
state traffic safety stakeholders to build an effective, sustainable data 
integration and traffic injury surveillance program.

Session 5, Strand E Insights and opportunities for transportation and 
public health agency collaboration to improve road 
safety

We used a mixed methods approach of key informant interviews (n = 7) 
with transportation leaders representing different regions of the U.S., 
combined with a systematic analysis of all state highway safety plans 
for the year 2023 (n = 57). 
 The key informant interviews revealed three key thematic areas for 
increased public health and transportation agency collaboration: 1) 
collaborative strategic planning and holistic problem identification with 
an equity foundation, 2) data sharing and integration of health and 
transportation-related sources to improve burden assessment and 
prioritize action, and 3) innovative, joint program development, 
implementation, and evaluation. 
 Analyses of highway safety plans indicated that more than three-
quarters of plans noted state public health partner involvement in plan 
development; however, very few plans mentioned taking a public health 
approach or integrating public health frameworks in plan development 
(<20%). Moreover, while states generally used traditional transportation 
data sources to assess burden and develop performance measures, 
less than a third of states utilized health data sources (e.g., emergency 
medical services, hospital discharge, or emergency department data). 
Finally, nearly all plans included some proposed collaboration between 
health and transportation partners in terms of programmatic activities; 
however, many of the activities fell into a few traditional buckets (e.g., 
child passenger safety seat distribution).
 While public health partners have some presence in state 
transportation safety efforts, current transportation safety programming 
often fails to fully leverage public health concepts and partners in 
designing, implementing, and evaluating programs and utilizing and 
advancing diverse safety data systems.



Session 5, Strand E The Value of Proactive Safety: Revisiting High 
Injury Networks

The Safe System Approach emphasizes a proactive approach to 
roadway safety, but the most common approach to safety in 
transportation planning and project prioritization is highly reactive. 
Crash rates and High Injury Networks (HINs) are the most common 
way for local agencies to plan potential improvements; however, this 
ignores the potential for a severe crash to occur (i.e., risk), and 
“regression to the mean” (i.e., the notion that high crash locations will 
experience years with relatively few crashes and vice versa) is 
unaccounted for in these methods. The purpose of this presentation is 
to demonstrate a risk-based approach to safety in several North 
Carolina Safe Streets and Roads for All (SS4A) plans and compare it to 
traditional HINs and reactive approaches. In many cases, the proactive, 
risk-based approach performs better at “capturing” future crashes and 
reliably identifying locations where risk is highest. The goal of the 
presentation is not to totally discourage the use of HIN and other 
reactive tools, but to underscore that a balanced approach produces 
more effective plans for State, regional, and local agencies.

Opening Plenary Data-Driven Discovery Data science, machine learning, and artificial intelligence are the hot 
buzzwords -- and they are being touted as the solution for everything 
from curing cancer to self-driving cars. Data is driving discovery across 
disciplines at NC State; our motto is that "Data Science is for 
Everyone." But is data science just another name for "big data"? I will 
discuss what data science is (and is not), some of the key principles of 
data science practice, and give examples that illustrate how data is 
changing scientific discovery.

Day 1 Lunch Plenary Exploring Artificial Intelligence (AI) from Multiple 
Angles: Insights from Cybersecurity, Workforce 
Preparation, and Systems Engineering

This dynamic roundtable brings together thought leaders and experts to 
discuss the challenges, opportunities, and impacts of Artificial 
Intelligence (AI) for cybersecurity, workforce preparation, and systems 
engineering.

Speakers:
Dasha Davies - President/CISO, Stealth-ISS Group Inc.
Collin F. Lynch - Associate Professor of Computer Science, 
Department of Computer Science & The AI Academy, North Carolina 
State University
Miles Thompson - AI Assurance Solutions Lead, MITRE Corporation 

Moderator: Caitlyn Mabry - Data & Information Branch Manager in the 
Office of Strategic Initiatives and Program Support (SIPS), NCDOT

Day 2 Lunch Plenary Highly Automated Safety Systems Center of 
Excellence (HASS COE)

Ashley Nylen will provide an introduction of the HASS COE, an office 
under the Principal Deputy Assistant Secretary for Research and 
Technology at the United States Department of Transportation. The 
plenary will feature the work of the HASS COE with a focus on 
collaborative efforts in automation with fellow operating administrations 
with focus on state and local engagement, artificial intelligence 
assurance, distributed testing and air and advanced mobility initiatives.
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Appendix H – Poster Presentations 
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Appendix I – Tech Demos 
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Appendix J – Website Homepage and Registration Page 
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Appendix K – Attendee Info and Venue Map 
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Appendix L – Post Event Feedback Survey 
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����������	��
���
������������������������	��
���������������������������� !�"�!�����#$����$%&�%'���()*+,-$�$�!.��/�0%%�1����%�2�#3��� #456789:;7<=>�
?����.��@ ��%$����$.��!�@$���&$�.!�@$���� !3!�"$����%�A�!�A$������2�#3��� #�3�!��.�3�%�456789:;7<=BC���DE��F�G�
���CH�
���I
J����J�B�K�C�C�L�ME����E�MN�K���D��J�F�O��	EC�P�CJ��Q���L�R��C�D��J�F�S��ECE�	O	���E�MO��	EC�T��	JHO��	EC�O�	EC�D�U����CH��	�M�PJ����J�JH���P�CJ�����.���"���$�2�#3��� #��$����%���3�.��&�&��� ���$%&��!�V$!$�#�����%�$!$��$&��%4�2$A$.���AA������33A�W56789:;7<=X����CJ�������B�J���D��
�Y�HEC	�
L�KE��D��J�	T�����	EC
ZD[	�D��J���G�
���CH�O����CJ
Z���K�JEK����CH��	�ME�
��O��\�CJ
����O��C�

Z�J�M��J���]��E	EJ��F�]�	JEID���	]�CHE���Q����E�M�F�B�JERECE�	�Z�J�		EM��C�O�K�D��J�̂�]�J��E�	
�F��[���JE��
�̂�]�E�J����C�O	���E�M�̂�O�	EC�



���������	
��
��������	
����

�������
����	��	���������������	�����

��������
��	�������	
���	
�	�
��	�	���	�������
�	 
�!�"	����	
�#���
!��"
$%�
�	��%�	
	
�����

&����������
��������������	����
		��
����	�����	'��
�	����
��
��������	��� ��
�� ()�*+�,)))�-./�01.2.03425&������	�	��������6����	�
	

��

������	
	
�����

���
����(��	�	�������	��� ��
�� ���	
�������	���������	
��
���	
	
�	��
� 	
7)�*+�,)))�-./�01.2.03425&������	�	�������	�
����6����	�
	

��

������	
	
�����

��
�����()�*+�,)))�-./�01.2.0342589:;<:�=;>:�?@A=<;>B<C;D>B@E�FB>G>G:<:�;<H:D><�@C>G:�I?JH@<BAJKLMNOPQQ�RSPQTUV�WX�YNYYTWZY�[�\ONYNZUPUTWZY]̂_̀abc_def'��	 	�������
��	��� 	�����
���
��	��	���	��
���
��	��
�����

���
��	�



��������	
�������
��
���������	
�������
��
����	���	������������	����������	 �	!�����"�"# �	$ �"��"%&'()*+',-���������	�����
��
��������	�����
��
.������	�����
��
	���	
�������
��
��������	
�������
��
���������	
�������
��
����	���	�����/��"#�0	�!�$�	1/$2#33 �	4��"��5%&'()*+',-���������	�����
��
��������	�����
��
.������	�����
��
	���	
�������
��
��������	
�������
��
���������	
�������
��
����	���	�����6���"	� $�"# �	17���#08	9	:�#��0��	7�0# �5%&'()*+',-���������	�����
��
��������	�����
��
.������	�����
��
	���	
�������
��
��������	
�������
��
���������	
�������
��
����	���	�����;#�"���	:�$8� � 0<	1=  35%&'()*+',-���������	�����
��
��������	�����
��
.������	�����
��
	���	
�������
��
��������	
�������
��




���������	
���
������
����	���	
��������	�	��������	������� !"#$%&"'(���������	)
������
)���*+
�	�
������
,���+��	�
������
	���	
���
������
)���*+
�	
���
������
���������	
���
������
����	���	
����-��./	����.�0�/��.	12����/��/��.3	�4��56�.3	�/�77�899��/3	�/�:; !"#$%&"'(���������	)
������
)���*+
�	�
������
,���+��	�
������
	���	
���
������
)���*+
�	
���
������
���������	
���
������
����	���	
����-��./	��<<8.���/��.	1=����/�3	�<��>�3	�/�:; !"#$%&"'(���������	)
������
)���*+
�	�
������
,���+��	�
������
	���	
���
������
)���*+
�	
���
������
���������	
���
������
����	���	
����?��/�	/�	�//�.�	12����/��/��.	7��3	/����>	�@9�.���3�/�:; !"#$%&"'(���������	)
������
)���*+
�	�
������
,���+��	�
������
	���	
���
������
)���*+
�	
���
������




���������	
���
������
����	���	
�����������	�����	��	���	�� !�"#� $%&'()*&+,���������	-
������
-���./
�	�
������
0���/��	�
������
	���	
���
������
-���./
�	
���
������
���������	
���
������
����	���	
����1/
�	
���2��	
�
	��3	��4�	����	
5�3�	�/�	-������3�	��.��4�
	.���	���	��367	89	:777	;<=	>?<@<>AB@C1/
�	
���2��	
�
	���	.��4	.���	��	./
�	�3DD�������	
���3	/
E�	��	�����E�	�3�3��	-������3��67	89	:777	;<=	>?<@<>AB@CF�	���	G���	��	����HI	�	������	�� !�"#� J	G�#K�����HI�HK�	��� ��	G���I	���	!�����L$%&'()*&+,M�N������	����O���3
�	����P�5��
	.��/	5��/	��N������	
�
	E���3
�	�������



 

 

 

Appendix M – Attendee Feedback Survey Results 



2025 R&I Symposium​
Attendee Feedback Survey Results 
After removing 3 duplicate submissions, 123 total responses were received. 
 
 
How did you participate in the 2025 NCDOT Research & 
Innovation Symposium? Count Percentage 

In-person only 107 86.99% 

Virtual only 15 12.20% 

Hybrid 1 0.81% 

 
 
Which days did you attend? Count Percentage 

Both days 101 82.11% 

Day 1 only 11 8.94% 

Day 2 only 11 8.94% 

 
 
Was this your first time attending a NCDOT Research & 
Innovation Symposium? Count Percentage 

Yes 78 63.41% 

No 45 36.59% 

 
 
Which business sector best describes your professional 
role as a Symposium participant? Count Percentage 

Engineering 40 32.52% 

Government / Public Sector 40 32.52% 

Academia / Research (non-student) 21 17.07% 

Student 14 11.38% 

Other Sector 2 1.63% 

Planning 2 1.63% 

Technology 2 1.63% 

Advocacy 1 0.81% 

Public Health 1 0.81% 

 



 
Which of the Symposium session topics did you attend or 
were most interested in? Count 

Traffic & Safety 60 

Connected and Autonomous Vehicles 48 

Integrated Mobility / Multi-modal 46 

Innovative Technologies, Projects or Process 45 

Planning & Policy 41 

Transportation Network Resilience 40 

Poster Presentations 40 

Machine Learning / Artificial Intelligence 38 

Roadway Design 37 

Structures, Construction & Geotech 37 

Pavement & Materials / Operations & Maintenance 33 

Environmental 29 

Hydraulics 22 

Implemented Research Products 21 

Uncrewed Aerial Systems / Vehicles (USAs/UAVs) 18 

 
 
If you were to attend a future Symposium, which 
attendance format would you prefer? Count Percentage 

In-person only 59 47.97% 

Hybrid with both in-person and virtual options 56 45.53% 

Virtual only 8 6.50% 

 
 



 
Please rate your satisfaction with these aspects of the Symposium 

Aspect Average Std. Dev. 

Overall quality of sessions & presentations 1.58 0.57 

Overall usefulness of presentation content 1.42 0.66 

Meeting space (McKimmon Center) 1.65 0.64 

Event location (Raleigh / Triangle Region) 1.8 0.47 

Virtual Technology (Zoom) 1.24 0.84 

Food & beverage service 0.99 1.06 

Event organization (Registration, check-in, staff support, etc.) 1.81 0.53 

Event communication (Website, emails, etc.) 1.7 0.61 

Costs to attend (Registration fee, travel expenses, etc.) 1.58 0.74 

Overall value of the Symposium 1.63 0.58 

   

Extremely satisfied = 2   

Somewhat satisfied = 1   

Neither satisfied nor dissatisfied = 0   

Somewhat dissatisfied = -1   

Extremely dissatisfied = -2   

 



Open-ended questions 
Responses to open-ended questions were summarized using the Google Gemini 2.5 Flash 
large language model (LLM). The summaries were initially reviewed by the event planning team 
and found to be appropriately representative of the raw text response. The summaries then 
went through a quality-control check in Gemini. Finally, they were manually edited as needed. 
Gemini was accessed via a NC State University license, and the inputs were not used for model 
training. 

Which topics would you like to see included or expanded upon in 
a future Symposium? 
Diverse Interests and General Satisfaction 
The feedback indicates a broad range of interests among attendees, with many expressing 
general satisfaction with the variety of topics presented at the symposium. Phrases like "great 
mixture of topics," "good mix this year," and "wide variety of topics presented" appeared 
frequently, suggesting that the current approach to topic selection is largely successful. 
 
Demand for Practical, Implementable Research 
A recurring theme is the desire for more practical, "useful," and "implementable research 
findings." Attendees are interested in topics that have direct applications and real-world impact, 
moving beyond purely theoretical discussions. This also extends to a desire for presentations 
that acknowledge federal grants, indicating an interest in funding avenues for research. 
 
Technology and Innovation remain popular 
Several responses highlight a strong interest in technology and innovation. Artificial Intelligence 
(AI) and Machine Learning (ML) were frequently mentioned, particularly in the context of traffic, 
safety, and geotechnical engineering. Other technological areas of interest include LiDAR and 
imagery usage, innovative data collection methods, and general "innovative technologies, 
projects or processes." 
 
Focus on Safety and Infrastructure 
Traffic safety remains a high-priority topic, with specific mentions of intersection and corridor 
conversions, road diets, RCIs, and general "traffic safety related topics." Alongside this, there's 
a consistent call for more content related to fundamental infrastructure, including roadway 
design and engineering, asphalt pavement, structures, construction, and geotech. 
 
Emerging and Specialized Areas of Interest 
Attendees also expressed interest in more specialized and emerging areas. These include flood 
warning systems, cybersecurity for transport IT networks, adaptation strategies to climate 
change, active transportation, complete streets, and multi-modal development, including 
bike-ped infrastructure. There's also a specific request for more rail and transit-specific topics. 
 



Room for Expansion and Deeper Dives 
While generally positive, some feedback suggests opportunities for deeper dives into specific 
subjects. Examples include expanding on traffic signal design, providing updates on disaster 
rebuilding efforts like Hurricane Helene, and exploring the "nuts and bolts" of autonomous 
vehicle systems. The idea of incorporating more student presentations was also positively 
noted. 

Which were your favorite sessions or presentations, and why? 
Refer to the Symposium Agenda to recall titles and presenter 
names. 
Focus on Real-World Relevance and Current Events 
A recurring theme in the feedback is the strong preference for sessions directly addressing 
current events and real-world challenges. Presentations on Hurricane Helene efforts and their 
impacts were frequently cited as favorites, highlighting the value attendees place on timely and 
relevant information. Future R&I planners should consider prioritizing topics that resonate with 
current industry concerns and providing updates on ongoing initiatives. 
 
One-on-One Interaction in Poster Sessions 
The poster presentations consistently received high praise. Attendees appreciated the 
opportunity for one-on-one conversations with presenters, finding it easier to gain a clear 
synopsis and engage in direct discussion. This format fostered deeper understanding and 
personalized engagement. Those planning future events should consider expanding or 
enhancing poster sessions, recognizing their unique value for attendee interaction and 
knowledge transfer, particularly for student involvement. 
 
Engaging Presenters and Novel Topics Drive Interest 
The impact of a presenter's style and the novelty of a topic were significant factors in session 
preference. Seth LaJeunesse's “relaxed but very informative” style, Tim Brock being “a really 
good presenter,” and Alyson Wilson's ability to make data science “relatable to a broad swath of 
the audience” were some of the specific mentions. Topics like the "Traffic Garden" and 
"Geospatial Cemetery Mapping" were highlighted for their novelty and community engagement. 
Future event planners should consider prioritizing selecting engaging speakers and including 
unique, innovative topics that spark interest and showcase diverse applications. 
 
Emerging Technologies: Interest in AI and UAS 
Sessions focusing on emerging technologies, particularly Artificial Intelligence (AI) and 
Unmanned Aircraft Systems (UAS), garnered considerable interest. The AI panel discussion 
and presentations on drones (UAS) were frequently cited as favorites. This indicates a strong 
desire among attendees to learn about cutting-edge advancements and their implications. 
Future symposia should continue to feature and potentially expand content related to AI, UAS, 
and other developing technologies. 
 



Accessibility and Integrated Mobility: Growing Importance 
Several attendees highlighted sessions on pedestrian accommodations, accessibility principles, 
and integrated mobility as favorites. The "Walk a Mile in Someone Else's Shoes" session was 
praised for its impactful content and presentation. This suggests an increasing awareness and 
demand for information on inclusive design and multi-modal transportation solutions. Future 
agendas should ensure robust coverage of accessibility, pedestrian safety, and integrated 
mobility topics. 
 
Opportunities for In-Depth Discussion 
While some attendees found the lunch discussions interesting, others felt they were not 
universally engaging. However, the desire for in-depth discussion was evident in comments 
about Dr. Doll's “pertinent and interesting” but “rushed” presentation and Dr. Hummer's "very 
large topic that needs a follow-up." This indicates a potential need for dedicated sessions or 
formats that allow for more extended Q&A or deeper dives into complex subjects. Future 
planners may consider incorporating longer session times or moderated discussion panels to 
facilitate more thorough exploration of key topics. 

Which were your least favorite sessions or presentations, and 
why? 
Presentation Clarity and Delivery 
A recurring theme was difficulty understanding presenters due to rapid speaking, strong 
accents, or low volume. Several attendees also noted presentations that were too wordy, with 
speakers simply reading from slides, or flashing slides too quickly to absorb. Future event 
planners should emphasize the importance of clear, well-paced delivery and legible, concise 
visuals. Consider offering speakers resources on effective presentation skills and perhaps 
encourage a "less text, more visuals" approach for slides. 
 
Relevance and Audience Connection 
Many attendees expressed a preference for sessions directly relevant to their work or interests. 
Presentations on topics like AI and autonomous vehicles, while innovative, were sometimes 
perceived as too abstract, pessimistic, or not immediately applicable to the daily work of 
transportation and mobility professionals. It's recommended to clearly articulate how 
"innovative" topics connect to current industry needs and to provide a range of sessions catering 
to diverse professional interests, perhaps even offering "beginner" or "advanced" tracks for 
certain subjects. 
 
Content Depth and Timeliness 
Some feedback indicated that certain research felt outdated or lacked sufficient depth, with 
attendees desiring more exploration of practical implications or proposed solutions. There was 
also a desire for more tangible takeaways and a clearer understanding of how presented 
research could be implemented. Future planners should encourage speakers to focus on the 
practical applications and conclusions of their research, ensuring content is both current and 
actionable. 



 
Networking vs. Formal Presentations 
The lunch panel discussion on AI was specifically called out as awkward, with attendees 
preferring networking time over a lengthy formal presentation. This highlights a desire for more 
informal interaction opportunities. Future events could consider shortening lunch presentations 
or offering alternative networking activities during meal times to foster connections among 
attendees. 
 
Audibility and Accessibility Issues 
Beyond content, practical issues like presenters speaking too softly or being difficult to 
understand due to accents were noted. Future planners should ensure that all presenters 
properly use the microphones and are encouraged to speak clearly and at an appropriate 
volume for the room. 
 
Overall Positive Sentiment 
Despite the criticisms, several attendees explicitly stated they enjoyed all sessions they 
attended or had no least favorite presentations. This indicates a generally positive experience. 
Future event planners can build on this by addressing the identified areas for improvement to 
enhance the overall attendee experience. 

What aspects did you like most about the Symposium or worked 
well for you? 
Networking and Collaboration Opportunities 
Attendees consistently highlighted networking and the poster sessions as major successes. The 
opportunity to meet and interact with other professionals, researchers, and colleagues from 
various disciplines was highly valued. The communal sessions and dedicated time for 
networking were particularly appreciated, allowing for in-depth discussions and the exchange of 
ideas. 
 
Convenient Location and Excellent Organization 
The Raleigh location, specifically the McKimmon Center, received widespread praise for its 
convenience, accessibility, and ample parking. Many attendees found the venue to be ideal, with 
one response specifically mentioning the convenience for “Raleigh- and Garner-based NCDOT 
staff.” The overall organization of the symposium, including clear agendas, easy-to-find rooms, 
and a seamless check-in process, was also frequently commended. 
 
Diverse and Engaging Content 
The variety of topics, presentations, and content was a significant draw. Attendees appreciated 
the opportunity to learn about new technology trends, innovative ideas, and advancements in 
the transportation industry. The inclusion of tech demos and student poster presentations added 
a dynamic and engaging element to the program, with one attendee finding them “a nice 
complement to the technical sessions.” 
 



Value of Virtual and Hybrid Options 
The availability of a virtual or hybrid attendance option was a key positive for many, enabling 
participation even for those unable to attend in person. While some acknowledged that the 
in-person experience offered more opportunities for networking and viewing demonstrations, the 
flexibility of the virtual option was greatly appreciated. 
 
Recommendations for Future Events 
Future event planners should prioritize and potentially expand dedicated time for networking 
and poster sessions, as these were exceptionally popular. Consider extending the duration of 
the poster session to allow for even more interaction. Continue to select convenient and 
accessible venues like the McKimmon Center in Raleigh. Maintain a diverse range of 
presentation topics and continue to incorporate interactive elements like tech demos and 
student presentations to keep the program engaging. 
 
Enhancing Accessibility and Content Access 
Given the positive feedback on virtual options, explore ways to further enhance the hybrid 
experience, perhaps by ensuring seamless technical support for virtual attendees and clearer 
access to presentations and discussions that occur onsite. Consider making presentation 
materials and recorded sessions available online after the event, as this was suggested as a 
valuable resource for those unable to attend all sessions of interest. 

What aspects did not work well or what suggestions do you have 
to improve future Symposiums? 
Logistical Lapses 
Several attendees reported issues with signage, unclear agendas, and difficulty navigating the 
online platform. For future events, implementing clear and consistent signage throughout the 
venue is crucial. A comprehensive hard copy of the agenda with detailed session descriptions, 
speaker information, and venue maps would also greatly benefit attendees, serving as a reliable 
backup when technology fails. Additionally, ensure the online platform is user-friendly and 
well-tested, providing clear instructions for accessing sessions and information. 
 
Technical Troubles 
A recurring theme was technical difficulties, including issues with Zoom links, audio problems 
(e.g., sound bleeding from other rooms), and presentation slides not displaying correctly. Prior to 
the event, thoroughly test all AV equipment and online platforms. Consider having dedicated 
technical support staff available in each session room to address issues promptly. For hybrid 
events, optimize camera placement to ensure virtual attendees have a clear view of the 
speaker. 
 
Refreshment and Comfort Deficiencies 
Attendees consistently requested more frequent and diverse refreshment options throughout the 
day, specifically mentioning the need for non-coffee caffeine, water, and afternoon coffee 
service. Providing a wider range of food options, including more vegetarian choices and 



healthier breakfast items, would also be appreciated. Additionally, event and catering staff 
should ensure sanitary practices and provide hand sanitizer, especially during cold and flu 
season. 
 
Presentation and Session Structure 
Feedback indicates a need to optimize session timing and content. Some presenters felt 
rushed, while others had too much time. Consider implementing a system where presenters can 
apply for different time slot lengths based on their content depth. For future symposiums, 
explore different breakout session formats that allow for more in-depth discussion and cater to 
niche interests. There's also a strong desire for more interactive sessions through methods like 
digital voting, moderated discussions, and ad hoc panels. Finally, ensure presentation slides are 
available to attendees afterward. 
 
Networking and Engagement Opportunities 
Attendees expressed a desire for more structured networking opportunities, particularly during 
lunch. Implementing themed networking ideas and clearly communicating these at registration 
could encourage engagement beyond familiar circles. Future R&I planners may also consider 
ways to increase involvement for first-time attendees. 
 
Content and Speaker Considerations 
While the overall content was valued, some felt the AI Lunch Panel was too technical for the 
audience. Future panels should ensure speakers are prepped to tailor their discussion to the 
audience's understanding, avoiding excessive jargon and unfamiliar acronyms. Additionally, 
some attendees felt there was too much focus on AI and CAV, suggesting a broader range of 
topics emphasizing implementation. Finally, it would be beneficial to capture and share phonetic 
pronunciation for speakers’ names, as well as provide speakers with guidance on presentation 
skills that encourages engaging delivery, varied voice pitch, and clear takeaways relevant to 
practitioners. 



 

 

 

Appendix N – Event Promotion & Informational Emails 
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