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Executive Summary

In October202Q the UNC Highway Safety Research Center (HSRG3tedthe North Carolina
Department off ransportation &NCDOT )ssecond annudesearch & Innovation Summéfter the
event,which was turned o a virtual conference due to the COVID pandemicNCDOT asked
HSRC to extend its agreement so thatGeatercouldagainhost the Summin 2021, with a stronger
focus on transportation innovations in the state and beyond.

Starting in early 202INCDOT and HSRC undertook several planning tdskshe 2021 Summit
including savethe-date promotions, the call for abstracts, setup of the registrayistem, agenda
development, speaker trainings, and more.

Thethird annual/second virtu8ummit was heldn October5-6, 2021. The programncludedtwo
plenarysessios and24 breakoutsessiongcompared with 18 total sessions in 202@judinga
lightning talksessiorand an interactive student poster sesgidrich wasnew in 2021)There were
421 preregistrants an@47final attendees.

Postevent activities includedistributinga feedbaclsurvey, providing attendance certificates,
producing attendance reports, converting session recordings for pmsting internetposting thee
recordings on YouTubandthe Summit site, andeterminingand announcinthe winnes of the
poster competitio.

This reportprovides additional detaibnthe planningimplemenation, andoutcomes othe event

Introduction

NCDOT recognizes the importance of having forums where policy makers, researchers, technology
developers, social scientispdanners, engineerand other transportation stakeholders can come
together to explore and exchange ideas around emerging concepts in transportation innovation and
safety. Therefore, NCDOT launched the Research & Innovation Summit in 2019 to provaiefust

a venue to discuss and promote the most critical new technologies that impact transportation systems
in the state and beyond.

After planning and hosting treecond annual NCDOT Research & Innovation SumARC

proposed to host the event agtirersure that the agency achienies goals to promote
implementation and tech transfer of transportation innovations by bringing together transportation
professionals from the public sector (state and federal), acaderdishe private sector to discuss
trarsportationrelated innovations and research topics.

HSRC has a long history of working with NCDOT on a variety of projects designed to improve the
state’s rqgqadway gy vtewognizéddeadErshipin@®orth €arolina and beyond
in managng effective tech transfer and learning opportunit#SRCwas uniquely positioned to help
NCDOT s event succeed

Presentationand PosterSelection



Conducting a call for abstracts for session and poster ideas was a top INOCD.T providedhis
list of desiredtopics

Environmental & Hydraulics

Implemented Research Products

Innovative Technologies, Projects or Processes
Integrated Mobility / MultiModal

Pavement & Materials / Operations & Maintenance
Planning & Policy

Roadway Design

Structures, Construction & Geotech

Traffic & Safety

Transportation Network Resilience

Unmanned Aerial Systems

=4 =442 -5_5_9_9_95_2°_2._-2-

HSRC created an online submission famtollect abstract®AppendixA), which encouragethese

topics The call for abstracts was announoadApril 28, 20211t was also posted on tiNCDOT
Summitwebsite and nultiple follow up promotions were sernithe initial June 9 deadline was

extended to July 7, 202Wltimately, 71 abstracts were submitt¢dompaed with 97 in 202Q)

Concurrently, a preliminary skeleton agenda was prepared and posted on the WebSitenmit

event was scheduled to start in the late morning each day, allowing more time for additional sessions
than in 2020.

OnJuly 20, 2021NCDOT sent the abstracts to tpanningcommittee for reviewTI' he committee
returned comments bdugust6, 202L. In mid-August 2021 the preliminary agendaith sessions
slottedwasready, andhe chosen session abstraasenters wergent acceptance noticasd

presenter guidelingg\ppendix B) those chosen faecordedightning talks were sent separate
guidelineg/Appendix C) All submitters whose sessions were not chosen for sessions were invited to
submit posters insteadf the 26 people invited, 18 submitted postEexilitators who were invited to
moderate sessions were also sent guidelines (App&ndix

Agenda

The full basicagenda was posted on the websitearly September 202The website wasegularly
editedleading up to the eventith developingporogram updatesvhile a link to the full, expanded
agendgAppendixE) and presenter bios (Appendixwerealso posted on the sit€hefinal agenda

October5

1 10:15AM-10:35AM —Introductory Remarks

1 10:45AM-12:00PM - Breakout sessions
o Technology
0 Unmanned Aerial Systems
0 NCDOT CLEAR Implemented Innovation Winner
o Freight Application Workshop

1 12:30PM-1:15PM- Plenary Address: NCDOT Updat



1 1.30PM-3:00PM - Breakout sessions

(0]
(0]
(0]
(0]

Environmental & Hydraulics

Multimodal

Pavemen& Materials

Lightning Talks— Unmanned Aircraft Systems / Aviation

1 3:15PM4:45PM- Breakout sessions

(0]

(0]
(0]
(0]

October6

Traffic & Roadway Design

Bicycle / Pedestrian

Structures, Construction & Geotechnical

NC Transportation Center of Excellence in Adveehd echnology Safety and Policy
Update

1 10:30AM-11:45AM - Breakout sessions

(0]
(0]
(0]
(0]

NCDOT Technology / Innovatio
Railroad Incidents & Trespass
Hydraulics & Structures
Research Grant Writing Session

1 12:15PM-1:15PM- Plenary Address: Unpacking S&gstems concepts to inform our
research and practice
1 1:30PM-3:00PM - Breakout sessions

(0]

(0]
(0]
(0]

Traffic Safety

Transportation Resiliency

Equity / Social Impacts on Transportation

NC Transportation Center of Excellence on Connected and Autonomous Vehicle
Technoloy Update

M1 3:15PM4:45PM - Breakout sessions

(0]

(0]
(0]
0

Interactive Poster Session

National Cooperative Highway Research Program (NCHRP)

Transportation Equyt

NC Transportation Center of Excellence on Mobility and Reducing Congestion Update

Poster Gallery

As wasdone for the 2020 everdn online galleryeaturingselected research posters of students and
researcherAppendixG) was built poster presenters were sent their own guidelines (Appendix H)
The2021gallery(located herewww.hsrc.unc.edu/ncdat-summit/virtuatpostergallery)) consisted

of a main webpage listint8 posters by category along with their principal authors, main cagpus
and head shots of the submitters. Each listing linked to a dedicated page for each postertfeaturing
names of the principal authors, allaothors, the image of the poster, a link to a pdf version of the
posteryvideos of the students and researclkegdaining the poster (when available), and the email of
the principal authoto contact with questionfn a separatgostevent surveyrespondents were asked
to chapse their favorite poster. Thiereetop ranked posterarerechosenand the authors wersent
certificates honoring their achievemeantsOctober 28, 2021



http://www.hsrc.unc.edu/ncdot-ri-summit/virtual-poster-gallery/

1 First place: Microsimulatiotnased model and SVMRIMA hybrid model for traffic
condition prediction
Submitted by: Benjamin Lartey, North Carolina A&T State University
Co-authors: Abddah Homaifar and Ali Karimoddini

1 Second place: Cost Reduction of Worker Compensation Claims Resulting from Driver
License Road Test Related Injuries
Submitted by: Abdullah Alsharef, North Carolina State University
Co-author: Alex Albert

1 Third place: Mini Pundabout CMF Development
Submitted by: Raunak Mishra, University of North Carolina at Charlotte
Co-authors: Sonu Mathew & Srinivas S. Pulugurtha

Digital Event Collateral

Digital materials created for this event includbe savethe-date email postcarthe website hosted
on the HSRGwvebsite attendance certificate generat@sd poster competition winner certificates
(selected examples fppendixl).

Presenter Trainings

To prepare presenters for presenting in Zoom, HSRCtheddone-hourspeaker trainings in late
September 202 These trainings were intendedpi@pare speakers for presenting online, outiow
the sessions would run, and provide practice on usingdbsonline meetinglatform. A
PowerPoint presentation for the trainings was created and distributed (ApperRdixvas a
recording of one of the trainings.

Attendance
A total of 347 people attended the Sumrfabmpared with 356 in 20205ollowing are the
attendance numbers for each Summit session:

October5
1 Introductory Remarkst62 participants
1 Breakout sessions
o Technology:74 participants
0 Unmanned Aerial Systemg9 participants
o NCDOT CLEARImplemented Innovation Winneb2 participants
o Freight Application Worksho®9 participants
1 Plenary Address: NCDOT Updatl55 participants
1 Breakout sessions
o Environmental & Hydraulics34 participants
0 Multimodal: 75 participants
o Pavement & Materialgl7 participants
o Lightning Talks— Unmanned Aircraft Systems / Aviatio87 participants
1 Breakout sessions
o Traffic & Roadway Desigrd6 participants
0 Bicycle / Pedestriam7 participants



0 Structures, Construction & Geotechniczd participants
o NC Transportabn Center of Excellence in Advanced Technology Safety and Policy
Update 51 participants
October6
1 Breakout sessions
o NCDOT Technology / Innovatio 77 participants
o Railroad Incidents & Trespas40 participants
0 Hydraulics & Structuresi5 participants
0 Research Grant Writing Sessi@® participants
1 Plenary Address: Unpacking Safe Systems concepts to inform our research and fiattice
participants
I Breakout sessions
o Traffic Safety 57 participants
o Transportation Resiliency4 participans
o Equity / Social Impacts on Transportati®@8 participants
o0 NC Transportation Center of Excellence on Connected and Autonomous Vehicle
Technology Updated2 participants
1 Breakout sessions
o0 Interactive Poster SessiddB participants
o National Cooperative ighway Research Program (NCHRB2 participants
o Transportation Equt 44 participants
o NC Transportation Center of Excellence on Mobility and Reducing Congestion
Update 43 participants

Documentation

To document the activities and outcomes of the Sunsessions were recordexhdsession slide declesd
posters werarchivedon the Summit websitdocated herewww.hsrc.unc.edu/ncdat-summit/20231agendd).
A postevent survey wadistributed,and results were shared with NCDOT

Postevent Survey
An online feedback survey (Appendy wascreatedand the link was distributed to &ummit
attendees ofdctober7, 2021, with a deadline oDctoberl5. The survey asked participantdat they
liked most and least about the Sumnuatoffer ideas for future topicgndto provideadditional
feedbackAlso captured wre the business sectors of the attendee respon@¥npeople responded
the surveywhich is a 28% response ragdl feedback survey responses, including comments, were
forwarded to the NCDOT project manager for use in fuBiemitplanning activitiesHighlights of
the survey results:
1 The industry sector with the highest attendance was engineering with more than 43 percent,
following by the public sector (e.d>OT, Municipality, FHWA with more than 35 percent.
1 41 percent were attending their firstr®mit, while 25 percent had attended all three.
1 Several comments praised the variety and quality of the topics and presentations.
1 Other comments criticized some of the technical probkmasexpressed a desire to return to
an inperson event


http://www.hsrc.unc.edu/ncdot-ri-summit/2021-agenda/

Continuing Education Units and Attendance Verification

In addition to the overall event post survey, NCDOT creataaveyspecific to gather feedback
related toearning PDH credifThis surveywas emailedto session attended$CDOT approved the
Summit for10.25PDH hourgcompared with 6.5 in 2020\Iso, HSRC staff coordinateéd make the
Summit eligible forAmerican Planning Association/American Institute of Certified Planners
certification maintenance credits.

HSRCprovidedan online attendance certificate generator to all attendees who attended at least % of
the session® support filing forup t010.25 hours of continuing education from the professional
organization and/or association ofithehoice.

Recommendations

As indicated by the posivent feedback survey, tisemmit was viewed favorably overall. There
were, however, some recommendations ¢batd be taken into consideration during the planning of
the nexNCDOT Research & InnovaticBummit. The survey results showed that attendees would
prefera hybridformatwith both inperson and virtual option®ther recommendations:

1 Consider other meety platforms other than Zoom.
1 Consider more options for attendees to interact with poster presenters.

Conclusion

TheNCDOT Research & Development aH&RC teams worked together collaboratively and well to
design, coordinat@nd execute yet another successful event for NCDOT. We look forward to
additional opportunities to work together in the future
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Mi22i21, 1:25 PM 2021 NCDOT Research & Innovation Summit Call for Presentation Abstrack - Google Forms

E o o b

2021 NCDOT Research & Innovation Summit Call for Presentation Abstracts

Questions  Responses @ Settings

RESEARCH & DEVELOPMENT

2021 NCDOT Research & Innovation =~
Summit: Call for Presentation

v

Please use this form to submit a presentation idea for the 2027 NCDOT Research & Innovation
Summit, October 5-6, 2021. This will be a virtual event.

Presentation abstracts due July 7, 2021. {This deadline was extended.)
NCDOT encourages submitters to consider a variety of online presentation formats beyond the
traditional lecture format. Options include panel discussions, workshops, and more. The review

committee will consider a submitter's indicated presentation format. NCDOT is planning to also
present an online poster hall as part of this event.

Email *

Valid email

This form is collecting emails. Change settings

After section1  Continue to next section v

® =) T & =

https:/fdocs.google.comiforms/d/1NVOUBS pY3rD G0al168k G0 Qan TiG212sHxNg2ZeG qYifedit
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11/22/21, 1:25 PM 2021 NCDOT Research & Innovation Summit Call for Presentation Abstracts - Google Forms

Presenter information

Description (optional)

First name *

Short answer text

Last name *

Short answer text

Presenter's title *

Short answer text

Universitylcompany/organization name *

1. NCDOT

2. Appalachian State University
3. Duke University

4. East Carolina University

@ o) Tr &

https://docs.google.com/forms/d/11VOU6SpY 3rDG0al168kG90QanTiG212sHxNg2ZcGqYl/edit

<

a0

2/8

12



11/22/21, 1:25 PM

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Fayetteville State University

FHWA

. NC A&T State University

. NC Central University

NC State University

UNC Asheville

UNC Chapel Hill

UNC Charlotte

UNC Greensboro

UNC Pembroke

UNC Wilmington

Western Carolina University

Winston-Salem State University

Phone number *

Short answer text

City *

@ o) Tr &

https://docs.google.com/forms/d/11VOU6SpY 3rDG0al168kG90QanTiG212sHxNg2ZcGqYl/edit

2021 NCDOT Research & Innovation Summit Call for Presentation Abstracts - Google Forms

0o

3/8

13



11/22/21, 1:25 PM 2021 NCDOT Research & Innovation Summit Call for Presentation Abstracts - Google Forms

State *

Short answer text

Presenter bio (100 word limit) *

Long answer text

After section 2 Continue to next section

Session information

Description (optional)

Proposed presentation title *

Short answer text

Proposed online presentation format *

O Traditional presentation

Panel discussion

@ o) Tr =

https://docs.google.com/forms/d/11VOUBSpY 3rDG0al168kG90QanTiG212sHxNg2ZcGqY|/edit

<

a0

4/8

14



11/22/21, 1:25 PM 2021 NCDOT Research & Innovation Summit Call for Presentation Abstracts - Google Forms

Poster presentation (only open to current students)

Lightning talk (presentation lasting a few minutes; may be bundled with other presentations)

Other...

Are you a current student? *

Yes

No

Presentation topic *

Environmental & Hydraulics

Implemented Research Products

Innovative Technologies, Projects or Processes
Integrated Mobility / Multi-Modal

Pavement & Materials / Operations & Maintenance
Planning & Policy

Roadway Design

Structures, Construction & Geotech

Traffic & Safety

@ o) Tr =

https://docs.google.com/forms/d/11VOUBSpY 3rDG0al168kG90QanTiG212sHxNg2ZcGqY|/edit

0o

5/8

15



11/22/21, 1:25 PM 2021 NCDOT Research & Innovation Summit Call for Presentation Abstracts - Google Forms

4 Unmanned Aerial Systems

Other...

Business sector *

State departments of transportation

Federal transportation agencies (e.g., FHWA)
Municipalities

State legislatures

Private industry

Academia

Engineering firms

Consultants

Other...

If you have presented this topic before, please describe when and where.

Long answer text

Session abstract (250 word limit) *

@ o) Tr & =

https://docs.google.com/forms/d/11VOUBSpY 3rDG0al168kG90QanTiG212sHxNg2ZcGqY|/edit 6/8

0o

16



11/22/21, 1:25 PM 2021 NCDOT Research & Innovation Summit Call for Presentation Abstracts - Google Forms

What challenge or unmet need are you addressing? *

Short answer text

Who is the audience for your presentation? *

State departments of transportation
Municipalities

State legislatures

Private industry

Academia

Engineering firms

Consultants

Federal transportation agencies (e.g., FHWA)

Other...

Please list 5 keywords for your session. *

Short answer text

saann . .. N . e o . ~an . s, . e

® ) Tr & = =

https://docs.google.com/forms/d/11VOUBSpY 3rDG0al168kG90QanTiG212sHxNg2ZcGqY|/edit

7/8

17
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RESEARCH & DEVELOPMENT

2021 NCDOT Research & Innovation Summit: Presenter Guidelines & Checklist

NCDOT and the UNC Highway Safety Research Center (HSRC) request that all selected 2021 Summit
presenters be familiar with the following presenter guidelines and use the checklist to prepare for
Summit sessions. The Summit will be held October 5-6, 2021. The preliminary program is available here.

Visit wwane.hsre.unc.edu/nedot+i-surmmit for additional Summit information.
In advance of your Summit session

O
O

If you haven't already, register for the Summit. Registration isfreefor all participants.
Ensure you have the system requiremerts to accommodate Zoom; this resource providesthe

detailsyou need: http=s//aipport.zoom.us/hefen-us/articles/201362023-System-requirement s-

for-Windows4nacOS-and-linux

Download the Zoom desktop app.
Consider getting a headset and microphone to use for audio during your sessions; this will help
reduce background noise.
Participate in a practice session (timing TBD). Practice sessions will generally cover the following
areas
Zoom audio features
Sharing screens, advancing dides
Q&A
Keeping to the session schedule with multiple presenters

o Specific guidelines for breakout facilitators, presenters, and lightning talk presenters
Create a slide deck for your presentation; if you would like to use a slide deck specifically
branded for the Summit, contact Jennifer Palcher-Silliman at silliman@hsre.unc.edu.
Summit breakout sessions will be either 1.25 or 1.5 hours long; each breakout will feature
multiple presenters. Plan for a presentation of no more than 15-20 minutes long for a breakout
session. There can be only one speaker for each 15-20 minute presentation {i.e., no co-
presenters).
Lightning talk sessionswill also be either 1.25 or 1.5 hours long and will feature multiple
presenters. Plan for a lightning talk no longer than 10 minutes long.
Avoid all commercialism in your presentation.
Forward a final copy of your presentation to Jennifer Palcher-Silliman at silliman@hac.unc.edu
no later than Friday, October 1, 2021. {All presentations will be posted online after the Summit.)
Plan what to wear —business and business casual attire work best. Avoid busy patterns and
bright whitetops
Sessionswill have a designated personto coordinatethe Zoom meeting technology, aswell asa
session facilitator.

o 0 0 o

19



NCDOT R&! Summit 2021 Presenter Guidelines & Checklist
www.hsrc.unc.edu/ncdot-ri-summit

Work with your facilitator and co-presenters in advance to coordinate your session’s timing and
flow.

If you have any specific logistical questions about presenting for the Summit, please contact
Jennifer Palcher-Silliman at silliman@hsrc.unc.edu.

Preparing the day of your session

O

O

Determine where you will be presenting from physically for this virtual session and make any
minor adjustments that may enhance presentation quality (e.g., angle of camera, limit
background noise, adjust lighting, etc.)

Close unnecessary programs and tabs in your browser and turn off any pop-up notifications,
such as email or instant/chat messages, while you are presenting.

Log on and call in 10-15 minutes prior to the beginning of your webinar to go over any last-
minute questions and test your audio quality levels.

Test your audio and video. And be sure you are muted when you are not speaking, unmuted
when you want to be heard.

Lighting should come from in front of you or from the side to best light your face.

Use the provided NCDOT Summit branded Zoom background.

During your session

O o

All Summit sessions will be recorded (and later posted online).

All participants will be muted, and their cameras will be turned off.

In virtual events, your computer is your lectern. Remember that you are presenting to the
Summit participants via your webcam, not your screen. Look directly at the camera as much as
possible. Consider printing out slides or notes to reference these instead of the computer
screen.

1

When you are presenting, you will be given “control” of the session. Be prepared to advance
your own slides.

Use gestures and mannerisms that you would typically use in person.

Keep to your allotted time frame.

Work with the session moderator to answer questions submitted via the chat box during the
Q&A portion.

HSRC staff will handle admitting participants and assist with fielding questions — please do not

admit attendees from the Zoom waiting rooms.

After your session

O

O

Confirm that you have sent your final session slide deck to Jennifer Palcher-Silliman at
silliman@hsrc.unc.edu. All presentations and session recordings will be posted on the event

website.

Complete the post-event survey.

Be prepared to answer follow-up questions from Summit participants via email.
Thank you for being a Summit presenter!

Please stay tuned for any additional details and updates leading up to the event.

20
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RESEARCH & DEVELOPMENT

2021 NCDOT Research & Innovation Summit:
Lightning Talk Guidelines & Instructions

Thank you for providing a recorded lightning talk presentation for the 2021 NCDOT R&I Surnmit. All
recorded lightning talk presentations are due Septamber 24, 2021, Lightning talk sessions will be either
1.250r 1.5hourslong and will feature multiple presenters. Plan for a lightnirg talk no lorger than 10

minutes long. View the Surmmit agenda here: wawew.hsre.unc.edu/nedot-ri-surmmit/202 1-prelim-agends

The following guidelines are intendedto help preparefor and record your remarksin Zoom. If you have
any questions, please contact Jennifer Palcher-Silliman, sillimang@hsre.unc.edu.

If you haven't already, register for the Summit. Registrationisfreefor all participants.

Howr to record your quick video via Zoom
- Ensure you have the system requirementsto accommodate Zoom; this resource providesthe details
you need: https://support.zoom.us/hc/en-usfarticles/201362023-System-requirements-for-
Windows-macOS-and-Linux
- Downloadthe Zoom desktop app.
- Please use the provided Surnmit image for your virtual Zoom background setting/option.
- Settings:
o Please be surethefollowing video options/settings are CHECKED:
= Enable HD [yes)
= Widescreen format (yes)
= Mirror my video [yes])
= Touch up my appearance [yes)
o Please be surethefollowing video options/settings are UNCHECKED:
= Always display participant namesinvideo (no)
- Adjust Zoom recording settingsto be sure file will be saved to an easy-to-find location.
- Put any PowerPoint slides or written remarksin a location on your computer screen that makes it
easy to reference while, generally, looking into the camera as much as possible while you're talking.

Self-interview prep tips

- Practice before you hit record. Notes are great for prep, but you need to avoid looking away from
the camera as much as possible.

- Keep running the self+ecorded video even if you want to restart a response and/or do a “retake.”

Recording specs

- Sound Good-quality audio isimperative. Choose your location according to low sound pollution.
Record a test sesson to check for sound quality {and check for any distracting background noise)
before you record the entire session.

730 Martin Luther King Jr Blvd Suite 300 Campus Box 3430 Chapel Hill. NC 27599-3430 | www.hsre unc.edu
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NCDOT R&i! Summit 2021 Lightning Talks
www.hsrc.unc.edu/ncdot-ri-summit

Angle. Adjust the height of your computer (chair or hard surface) so your computer’s camera is at
eye level. This will make it easier for you to make natural eye contact with the camera.

Framing your shot. The best way to frame your face is to set your computer up a little off-center,

using the Rule of Thirds (as demonstrated below). Position yourself on the mid-right or mid-left of
the screen.

- Physical space. In addition to picking a space with a simple,
clean background for your video, can you make any changes to make the physical space where you
are conducting your self-interview more comfortable? (Does anything in the background distract
you? Can you sit in a chair that doesn’t spin? Would you rather stand than sit?)

“Wardrobe and makeup.” Simple is best. Wear a solid-color shirt (but not white) with basic
collar/neckline. Limit makeup, earrings, and other jewelry that may be distracting. Reminder, the
video will only include the middle of your torso to the top of your head.

All Summit sessions will be recorded (and later posted online).

More guidelines

Avoid all commercialism in your presentation.
Forward a final copy of your presentation to Jennifer Palcher-Silliman at silliman@hsrc.unc.edu no
later than Friday, October 1, 2021. (All presentations will be posted online after the Summit.)

After your session

Confirm that you have sent your final session slide deck to Jennifer Palcher-Silliman at
silliman@hsrc.unc.edu. All presentations and session recordings will be posted on the event
website.

Complete the post-event survey.

Be prepared to answer follow-up questions from Summit participants via email.

Thank you for being a Summit presenter!

Please stay tuned for any additional details and updates leading up to the event.
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RESEARCH & DEVELOPMENT

2021 NCDOT Research & Innovation Summit:
Facilitator Guidelines & Instructions

Thank you for participating in the 2021 NCDOT Research & Innovation Summit. You have been a
designated as a “Facilitator” for the Summit. Summit breakout sessions will be either 1,25 or 1.5 hours
long; each breakout will feature multiple presenters. You may view “Expanded preliminary agenda”

here: www. hsrcunc.edu/ncdot-ri-summit/2021 -prelim-agenda

Listed below is the general format for the Presentations / Lightning Talks:
e Presentation: Each presentation should last between 15 — 20 minutes.
e Lightning Talk: Each presentation should only last 10 minutes. {Most of them will be
prerecorded.)
Your role as thefacilitator is as follows:
e Introducethe name of the preserter: (i.e, Name, Affiliation, and Title of Presentation)
e Keepthe presenter ontime (when applicable).
e Toask/facilitatethe Question & Answer period.

We ask that you reach out {i.e., set up a web meeting / call) to discuss the contents of the presentations
{this should happen no later than September 27, 2021 ). More specifically we recommend that you
develop one - two questions per presenter that will be asked during the session to encourage questions
from the general audience (Note: You may not need to ask those questions, but if you find that there
aren’t any questions, please ask the “canned” questions that you coordinated with the presenters.). We
will provide the name and contact information for each speaker.

The general flow of the presentations should go as follows:

* Read housekeeping details.

e  Brief introduction of the speakers.

e Speaker conducts their presentation (no morethan 20 minutes for presentations and 10
minutes for Lightning Talks).

e The facilitator will introduce the next speaker.
The facilitator will ask the speaker questions (either by way of the Chat box in zoom or based on
the coordinated questions that you worked out with the speakers).

e Keepthe speakers to their allotted timeframes.

Other items to know and do when preparing to facilitate your session:

® Ensure you have the system reqguirements to accommodate Zoom; this resource provides the
details you need: https://support.zoom. us/he/en-us/articles/20136 20 23 -System -reguirements-
for-windows-macOS-and-Linux

e Download theZoom desktop app.

730 Martin Luther King Jr Blvd  Suite 300 Campus Box 3430 Chapel Hill. NC 27599-3430 | wwwwehsre unc.edu
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NCDOT R&I Summit 2021 Lightning Talks
www.hsrc.unc.edu/ncdot-ri-summit

e Consider getting a headset and microphone to use for audio during your sessions; this will help
reduce background noise.

e Participate in a practice session (timing TBD). Practice sessions will generally cover the following
areas:

o Zoom audio features

Sharing screens, advancing slides

Q&A

Keeping to the session schedule with multiple presenters

Specific guidelines for breakout facilitators, presenters, and lightning talk presenters

O O O O

e Plan what to wear — business and business casual attire work best. Avoid busy patterns and
bright white tops.

e Sessions will have a designated person to coordinate the Zoom meeting technology.

e Determine where you will be presenting from physically for this virtual session and make any
minor adjustments that may enhance presentation quality (e.g., angle of camera, limit
background noise, adjust lighting, etc.)

e Close unnecessary programs and tabs in your browser and turn off any pop-up notifications,
such as email or instant/chat messages, while you are presenting.

e logon and call in 10-15 minutes prior to the beginning of your webinar to go over any last-
minute questions and test your audio quality levels.

e Test your audio and video. And be sure you are muted when you are not speaking, unmuted
when you want to be heard.

e Lighting should come from in front of you or from the side to best light your face.

e Use the provided NCDOT Summit branded Zoom background.

e All participants will be muted, and their cameras will be turned off.

e Invirtual events, your computer is your lectern. Remember that you are presenting to the
Summit participants via your webcam, not your screen. Look directly at the camera as much as
possible. Consider printing out slides or notes to reference these instead of the computer
screen.

e Use gestures and mannerisms that you would typically use in person.

e HSRC staff will handle admitting participants and assist with fielding questions — please do not
admit attendees from the Zoom waiting rooms.

Curtis T. Bradley (cbradley8 @ncdot.gov) and Jennifer Palcher-Silliman (silliman@hsrc.unc.edu) will be
your points of contact. Please contact Curtis if you need any clarification on your role as a facilitator.
Please contact Jennifer if you have any questions registering or accessing the content (i.e.,
presentations).

If you have not already, please register for the 2021 NCDOT Research & Innovation Summit at the

following | n k We thank you for your willingness to participate in this year’s Summit. Please stay

tuned for any additional details and updates leading up to the event.
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North Carolina Department of Transportation Research & Innovation Summit
2021 Agendaipdated October 4, 2021

Visitwww.hsrc.unc.edu/ncdeti-summitfor additional information.

Tuesday, October 5, 2021

10:15 a.n; 10:35 a.m. Introductory Remarks

10:35 a.mc 10:45 a.m. Break
10:45 a.mc 12:00 p.m. Breakouts 1

Technology
Facilitator: Katie Harmon, UNC Chapel Hill

SafeWorkZoneAl-enabled Wearablebased 10T Infrastructure for Increasing the Safety of Highway
Work Zones

Presenter: Sepehr Sabeti, University of North Carolina Charlotte

Highway work zones are among the harshest working environments. Working neaplaigt traffic,
inclement weather, and physically demanding tasks are some of the reasons that have resulted in
fatalities and severe injuries among the body of the highway operation and construction community
members. For mitigating these risks, we propose SafeWorkZamayed |0T infrastructure that
leverages Artificial Intelligence and wearable technology delivering an intelligent artineadafety
system to workers for increasing their situational awareness. To this end, SafeWorkZone (1) identifies
reaktime risks inposed on workers from multiple origins in reaamhe, and (2) delivers a multimodal

and latencyaware notification to users. Overall, the focus of this article is to elaborate on the
software architecture and the designed loT infrastructure of SafeWorkZone

Understanding the Influence of Precipitation Intensity on Car Crash Risk in North Careligsenter:
Montana Eck, University of North Carolina Chapel Hill

Approximately 23% of the nearly six million car crashes that occur in the United States eaafeyear
attributable to adverse weather. Among all potential meteorological detriments to driver safety,
rainfall remains of primary concern to the United States Department of Transportation, as 46% of all
weatherrelated fatalities occur during active rairifand 78% of all weatheelated injuries occur on

wet pavement. Although significant advancements have been made in assessing the relationship
between inclement weather and crash risk, there remain gaps in understanding these patterns at a
finer spatiotenporal scale. Furthermore, as many locations in the southeastern United States have
observed significant increases in the frequency and intensity of heavy precipitation events in the last
30 years, it is important to understand how the changing climate baainfluencing crash risk across
North Carolina. This research aims to overcome these historic limitations by modifying the matched
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pair statistical routine, a technique that compares collisions during identified meteorological events
with corresponding cotrol periods. By incorporating the MuBensor Precipitation Estimate dataset,

an hourly gridded product that blends radar estimates and station gauge observationsZ@098

this work overcomes limitations of previous research that relied solelyatates! point

measurements of rainfall. Thus, this analysis is better equipped to capture variability of precipitation
locally and will illuminate differences in crash risk based on the duration and intensity of precipitation
events. Lastly, statisticallygsificant differences in crash risk will be determined for light, moderate,
and heavy precipitation events across all 100 counties in North Carolina.

A Deep Learning Atrtificial Intelligence Model to Extract Roadside Hazard Features from Video Log
Data

Presenter: Randa Radwan, University of North Carolina Chapel Hill

An artificial intelligence (Al) tool, using computer vision neural networks models, is being developed
for automated analysis, extraction, and annotation of roadside features on madkrfrom video log

data in a close partnership between HSRC, NCDOT, the Renaissance Computing Institute (RENCI), and
the Volpe National Transportation Systems Center. In this project, the feasibility of using an Al tool to
identify guardrails and utilitpoles has been established in video log data collected by NCDOT in 2018
and 2019 for all secondary roads. The resulting guardrail model identification accuracy is 90% and the
utility pole model accuracy is 88%, both on balanced holdout video log tesiTéetg\l tool first

allows data analysts and safety researchers to smutomatically annotate video logs with features

of relevance to roadside safety using wieised visualization tool. The Al tool then employs deep
learning methods to identify safety faaes in unlabeled images, using an active learning feedback

loop to rapidly direct human annotators to the most valuable images for labeling, speeding up the
annotation process. This feedback loop helps to improve the ability of the Al tool to idemtify th

selected features, and the manual effort goes from annotation to correction as the machine learning
improves. This feedback loop continues until the Al tool can reliably identify the features
automatically. Routdvased image browsing, and analysis calittds have been added in the tool to

assist in analyzing model performance.

Unmanned Aerial Vehicles
Facilitator: Richard Greene, NCDOT

Applying Small UAS to Produce Survey Grade Geospatial Products for DOT Preconstruction &
ConstructionActivities

Presenter: Yajie Liu, North Carolina State University

Unmanned aerial systems (UAS) and sensing technologies are effective tools in 3D mapping with
relatively low cost and effective survey methods in different and difficult terrains. Howeéheer, t
commercial software that accompanies these technologies produces inconsistent and unreliable
survey results, and there is no guideline to ensure a consistent quality of the data. This research aims
to develop a comprehensive set of guidelines, spetifioa, and recommendations for producing
surveygrade geospatial data sets using UAS solutions for applications in preconstruction,

construction, and slope sites.
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Panel discussion: NCDOT Unmanned Aerial System Tools and Usage

Panelists:

J. R. Hayes, NCDDiVision 7

Rodney Hough, NCDOT, Photogrammetry Unit

Matthew Macon, NCDOT, Photogrammetry Unit

Jaimie Nevins, NCBTTFansportation GIS

Stephen Robinson, PE, NCDOT Division 7

Nicholas Short, PE, NCDOT Photogrammetry

Mark Ward, PLS, NCDOT Location and Ssirvey

NCDOT employees experienced in the use of unmanned aerial system technology will discuss how
they make use of these systems as part of their workflows. This session will include examples of data
collection, management, and presentation.

NCDOT CLEAR (Canmunicate Lessons, Exchange Advice, Record)
Implemented Innovation Winner
Facilitator: Clare Fullerton, NCDOT

Enabling Intelligent Semantic Information Retrieval on NCDOT Projects for Knowledge Management
Presenter: Siddharth Banerjee, No@hrolina State University

The North Carolina Department of Transportation (NCDOT) recently commissioned its intdynal
knowledge repository program called Communicate Lessons, Exchange Advice, Record (CLEAR) under
the aegis of the Value Management Qéfior organizatiorwide dissemination of knowledge gained

by personnel. A few factors that warrant the use of the CLEAR program are the shortage of personnel
due to turnover or retirement, lack of a formal mechanism to record and retrieve knowledge, and
increased claims and supplemental agreements caused due to repeat mistakes. From past
experience, most lessons learned database have been rendered obsolete due to the abstention by
endusers due to complexities, rendering the entire effort useless.

In a noel effort, researchers from the North Carolina State University have developed an artificial
intelligence (Al) model based on neural language modeling for intelligent knowledge dissemination to
the endusers. The Al model learns an inference model of traain vocabulary from various

sources such as contract documents, textbooks, and specifications. This model allows the system to
make meaningful connections between lessons learned and best practices within CLEAR and the
domain knowledge. The model is cemtly in its validation phase and once deployed will display
pertinent lessons learned and best practices within CLEAR based on the semantic similarity of
keywords inputted by the endsers. It is envisioned that the Al model will aid in generating interes
about the CLEAR program thereby enabling enhanced quality input from thesemsl. In the long

run, the NCDOT will greatly benefit from improved workflow processes and reduced repeat mistakes.

Innovative solution from Division 14 to go paperless by n$iQR codes for-8cketing
Presenter: Bryan Edwards, NCDOT
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Innovation Solution from Division 3 to use Geographic Information Services (GIS) for a-&igliay

and Utility Dashboard

Presenter: Michael Madsen, NCDOT
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Freight Application Workshop
Facilitator: Dana Magliola, NCDOT

Safety of the Urban Freight System: Key Performance Indicators

Presenter: Charldsdwards, University of North Carolina Chapel Hill

Freight movement and delivery represents the physical manifestation of economic activity. In the
urban environment, freight transportation faces a unique in nearly every town or city. Safety remains
one ofthe most important considerations and the freight and logistics sector has long monitored key
performance indicators (KPIs) focused on safety, as well as delay and efficiency. This project focused
on how monitoring of road safety KPIs could benefit goodsement in North Carolina and by

extension offer insight into improving the safety environment in operations and policy for freight
movement in the urban environment.

Rural Freight Transport Needs

Presenter: Steven Bert, Planning Communities

The transpatation needs of rural North Carolina are very different from its urban counterparts.
Implementing transportation investments that generate economic development requires a deep
seeded understanding of both the competitive advantages and local challendes wital areas. For
example, in southwestern North Carolina, the region does not act as one unit, but instead as a
collection of many microeconomies that transcend county and state boundaries. People may live in
North Carolina, work in South Carolina, ardreate in Georgia, or vice versa.

Similarly, in northeastern North Carolina economic activities across the border have spillover effects
that can generate growth for the entire region. The Hampton Roads harbor area in southern Virginia
has the largestancentration of military bases and government facilities of any metropolitan area in
the world and is within a 4&inute commute to the North Carolina border. Military personnel
stationed in Hampton Roads as well as other employees working in the ardapkireg at Currituck
County and other areas in the northeast as a place to call home or visit on weekends.
Transportation efforts that strengthen the crepsllination of business activities between North
Carolina are just one example of many economicettgument insights gleaned from Rural Freight
Transport Needs study completed last June.

The NCDOT Research and Innovation Summit provides an opportune venue to connect with state
leadership, transportation practitioners, and general audience members attgrtie summit. The
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presentation will shed light on the primary areas where rural transportation investments and policies
can guide economic development.

12:00 p.mg 12:30 p.m. Break for Lunch
12:30 p.mg 1:15 p.m. Plenary Address: N.C. Department @iniBportation Update
Speakers:

J. Eric Boyette, Secretary of Transportation, NCDOT
Neil Mastin, PE, Research & Development Unit, NCDOT

{GFGS ¢NIyaLR2NIFdGA2y {SONBGINE ONRO .288G0S 3IA0D

latestinitiatives to improve resiliency, innovation, equity, and safety.
1:15 p.m¢ 1:30 p.m. Break

1:30 p.m¢ 3:00 p.m. Breakouts 2

Environmental & Hydraulics
Facilitator: Natasha Eardoung, NCDOT

Managing Stormwater Quantity and Quality wit@ompost Incorporation

Presenter: Christina Kranz, North Carolina State University

Urban development often involves removal of topsoil, heavy equipment traffic, and mass grading that
degrade the natural structure and functions of soil. The exposed and aratgpaubsoil results in
reduced infiltration rate, which often leads to problems establishing vegetation, increased erosion,
and runoff volumes that are similar to impervious surfaces. One management solution is to
incorporate compost into these soils tolegance physical properties, vegetation establishment, and
pollutant removal. The goal of this field study was to determine the efficacy of soil improvement
measures to reduce runoff volume, improve runoff quality, and increase vegetation establishment
along roadsides. The effects of compost incorporation on runoff volume, runoff quality (total
suspended solids, turbidity, and dissolved pollutants), and biomass production were evaluated over
one growing season. Two sources of compost were used: (1) a yatd e@nmercial product at

10%, 30%, and 50% by volume, and (2) a yard waste cdoagesl product at 30% by volume, both
compared to a tilled, n@ompost control. Treatment plots were established at Lake Wheeler Road
Field Laboratory in Raleigh, NC. Tilal@ne may have been sufficient to reduce runoff quantity and
guality as few differences were found between tilled and compost amended plots. However, the
commercial compost increased biomass production proportional to the amount added. The
commercial compst outperformed the campubased compost likely due to its lower C/N ratio and
nutrient profile. The improved vegetation establishment with compost is important for-terg

erosion control and ecosystem services. The results of this study suggeliinfijstia viable option to
achieve high infiltration rates and reduce runoff volumes, (2) compost incorporation does not reduce
nor improve water quality, and (3) compost may yield more robust vegetation establishment.
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A Webbased Approach for the Applation of Deep Learning to the Automated Point Cloud
Classification of Hydraulic Structures

Presenter: Zachery Slocum, University of North Carolina Charlotte

Machine learning and deep learnibgised methods have been applied to a wide variety of problems

in the study of transportation. Despite its adoption across science, deep learning remains inaccessible
to those without graphics processing units (GPUSs) or otherpggformance computing (HPC)

resources. Therefore, it is necessary to connect domain tisigmnd professionals with a means of

easily utilizing deep learning for artificial intelligerdr@dven analytics in their respective fields. In this
study, we reflect on advances made during an NCDOT funded project to connect engineers with deep
learning capabilities via a webased solution. We take advantage of the ubiquity and interactivity of
web technologies to develop a more user friendly, flexible, and powerful approach for DeepHyd, a
deep learningbased artificial intelligence approach for thetamnated classification of hydraulic

structures from lidar and sonar data. Such a vieelsed approach is well suited for access to a
complicated software system because it has a lower learning curve than directly accessing GPUs and
HPC facilities often thragh a commandine approach. In this study, we present the web interface to
DeepHyd, as well as the supporting framework and technologies required to orchestrate such a web
based system. Features of this system include asynchronous execution, logginghaaddilability

through containerization technologies. We present this approach to accessibility of deep learning in
hopes that it will facilitate the development and use of wiadsed tools for complicated DeepHyd
systems, thus the dissemination of NCO#dducts.

Multimodal

Facilitator: Julie White, NCDOT

Investigation of Wait Time Technology for the Ferry System

Presenter: Daniel Coble, North Carolina State University

The North Carolina Ferry Division operates vessels on seven routes along the eaastwf dorth
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, measgramd communicating wait times and queues is not
simple and not currently available to customers. The Ferry Division would like to implement
technology that would measure and track wait times. This project tested various technology solutions
to measure andrack 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 testettack vehicles wait times are
security cameras, Bluetooth counters, and license plate reading cameras.

Wireless Power Transfer for Locomotive Trains

Presenter: Tiefu Zhao, University of North Carolina Charlotte

The Rail Energy Research team at UNC QGteahlas been developing wireless charging technology

for potential train applications since 2016. This presentation will present the design, simulation, and
lab test results of NCDOT sponsored project Wireless Power Transfer for Switcher Trains. The projec
has developed the high frequency power electronics based Inductive Power Transfer (IPT) technology
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to allow the switcher trains to be charged overnight and minimize the heavy labor involved in the
current plugin charging system thus minimizing expogiaiyard personnel to working hazards due

to heavy loading. The proposed IPT charging system will provide substantial support for the rapid and
reliable charging of the electric power supply of the locomotive trains, which will greatly facilitate
asset maagement in terms of efficiency, effectiveness, and safety. Ultimately, the results of this
research will benefit the railyard as to the enhancement and safety of the yard operations and
provide an enabling charging technology to modernize intercity anghooter rail to reduced/zero
emissions operation.

Transportation Barriers to Health Care Access During C&dPandemic Among NC Residents
Presenter: Abigail Cochran, University of North Carolina Chapel Hill

Drawing on results of a large survaydy, we investigate transportation barriers to accessing health
care during the COVADO pandemic among North Carolina residents. Transportation problems are
known barriers to health care and can result in delayed care, as well as missed appointments and
missed or delayed medication use. Groups that are already prone to greater social and economic
disadvantage, including individuals who are poor and/or under or uninsured and who have chronic
conditions, are more likely to encounter transportation barriarsl to experience negative health
consequences. Addressing transportation barriers resulting in missed or delayed care is important not
only for mitigating adverse health outcomes among patients, but also for avoiding costs to the health
care system steming from increased use of emergency departments and hospitalizations.

Analyzing survey results, we examine if and how North Carolina adult residents enrolled in Medicaid
or Medicare encountered transportation barriers to health care during the CQ¥zardemic. We
explain how barriers affected respondents care and describe their experiences travelinpeisam
appointments during the pandemic as well as using telemedicine. Using demographic and home
location information collected for respondents, we #yre what factors were associated with

reporting transportation barriers and related outcomes including missed or delayed care. We
conclude by making recommendations regarding strategies to address transportation barriers that
might meet the needs of loincome, highfrequency health care users who have higher healthcare
related transportation burdens and are more likely to encounter transportation barriers to care.
Pavement & Materials

Facilitator: Matthew Hildebran, NCDOT

Performance Engineered Concreltdixtures ¢ Pilot Project Implementation for Pavements and

Structures

Presenter: Tara Cavalline, University of North Carolina Charlotte

Agencies must maintain aging infrastructure with increasingly limited resources. New infrastructure
and repairs must be constructed with concrete mixtures that provide durable performance and
extended service life. Performance Engineered Mixtures (PEMFHSNA initiative supporting design

and construction of more durable, sustainable concrete infrastructure. NCDOT has sponsored a series
of research studies to support development of shadow specifications and performance targets for
targeted performanceaelated testing technologies for concrete mixtures for pavements and

structures. Recently, these shadow specifications and performance targets were deployed on two
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pilot project studies in order to gain NCDOT and contractor insight on these PEM specification
provisions and to increase stakeholder experience with the PEM technologies. The first pilot project
study focused on use of PEM technologies during construction of a rigid paveme3§ st Rowan
County. During the project, the contractor successfuliljzed the Box Test to support mixture
development and field modification, as well as surface resistivity and Super Air Meter testing to
support evaluation of concrete permeability and freehaw durability. The second pilot project

study included use d?EM technologies on several bridge structures included thd&3 lwidening in

south Charlotte. PEM tests included in this pilot project are surface resistivity, Super Air Meter, and
shrinkage. Findings of the pilot projects will be presented, incluaingvaluation of the shadow
specifications developed through laboratory research, and insight into the experience of NCDOT and
contractor personnel. Lessons learned through implementation will be provided, along with a path for
future implementation effors.

Durability of Pipe Materials in Soils

Presenter: Moe PotBhaz, North Carolina State University

Numerous culvert pipes are installed every year along North Carolina roads and highways as new
construction or as replacements for deteriorated pipes. Weitectural requirements are

considered, current selection criteria for pipe materials are limited. In thigang study, relevant

culvert exposure conditions across the state, including pH, resistivity, and chloride, are collated, and
cataloged in a Gldatabase. The data are obtained from the United States Department of Agriculture
(USDA) and the National Atmospheric Deposition Program (NADP). In addition, backfill material data
provided by NCDOT are also cataloged in the GIS database. With expodlitersetermined

through triangulation of the project location, a process is established for assessing the pipe materials
most appropriate for the site exposure conditions. The pipe selection process is programmed in the
Excel platform and is referred &s Pipe Assessment and Selection Software (PASS). The software is
developed with a readily accessible user interface. It is envisioned that PASS will facilitate rapid and
informed implementation of most suitable culvert material type(s) for a successijgqi outcome.

This presentation discusses the development of the program and illustrates its application through
several examples.

Autonomous Robotic Systems of Pipes Inspection through Mapping and Nondestructive Testing
Presenter: Sun Yi, North CanaliA&T State University

The interdisciplinary research team at NC A&T is developing a mapping and nondestructive test
system using advanced technologies for condition assessment of pipeline networks. Several pipeline
leak detection methods have been devedm and used during the last decades. The exterior

approach utilizes various humamade sensing systems to achieve the detection task outside
pipelines. Moreover, the biological approach utilizes visual, auditory and/or olfactory senses of
trained dogs oexperienced personnel to detect leakage. Methods involving animals are not effective
for prolonged operation for more than 120 min of continuous searching due to fatigue. It has been
shown that remotely operated vehicles are durable for performing pipetiepection tasks and
functioning where cannot be accessible by dog, pigging or human. In the past decades, many
technologies have been developed and used for condition assessment of pipeline networks: closed
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circuit television (CCTV), acoustic methods] mtely lasetbased scanning and GPR. Beyond the
above techniques, infrared thermography (IRT) is one of the possible methods for pipeline condition
assessment that has attracted less attention. The research presented here focus on the inspection of
openend culverts and storm drain systems. The machine leafin@rsgd algorithms are developed

and implemented for data collection, analysis, and decision making. The sensor network, which
consists of 3D lidar/3D camera/radar with NDT sensors, on autonomoidegheduces the extent

of human operator involvement in unmanned vehicles through intelligent control algorithms for
pipeline inspection and monitoring. More safe and accurate remote monitoring is achieved by using
smart robots and sensor networks equegpwith advanced Abased techniques. In the systems,

ground robots are used with onboard sensing enable environmental observation. The ground robots
are equipped to enable remote communication, teleoperation, and the transmission of collected
data. Effeatve automated mapping requires the flexibility to allow réale changes in planning to
accommodate unmodeled/unexpected uncertainties and disturbances. The autonomous system can
be used over and over with reduced cost only for maintenance. In additiaking the process
autonomous would reduce the risk by human inspection, and save time for inspection, and less
trained persons can obtain the data.

Lightning Talks & Unmanned Aircraft Systems/Aviation

Facilitator: Richard Greene, NCDOT

Constructiorspecifct UAV Safety Training

Presenter: Mohammad Khalid, East Carolina University

Despite the remarkable advancements in research and innovation, the construction industry still
suffers from high rates of workplace fatality and rfamal injury every year. Consiction is rapidly
adopting the technological benefits of drones, which however can present a range of unforeseen safety
risks and operational challenges. To mitigate the safety risks of Unmanned Aerial Vehicles (UAVS) in
construction, proper safety traingnis necessary. Contemporary safety management programs must
integrate UAV safety training programs customized for construction environments. The current study
aims to present a safety training program to provide essential safety knowledge to the workforce

the safety of UAVs in construction. The developed training program was successfully tested and
validated to ensure its effectiveness in enhancing Wélated safety in construction. The program
incorporates basic knowledge about nogcreational dronesrelevant Federal Aviation Agency (FAA)
regulations, major safety risks of drones, operational challenges, accident preventive acticfighpre
preparations, during flight safety requirements, and pbigtht procedures. The construction
companies anggencies such as NCDOT along with professionals and practitioners benefit from this
study to incorporate necessary safety actions to mitigate the safety risks of drones in construction.

Constructing a Coastal Plains Wetland Delineation Model Using HyjaiSpsAR Data
PresenterNarcisa Pricope, University of North Carolina Wilmington

Wetlands provide critical ecosystem services across a range of environmental gradients and are at
heightened risk of degradation from anthropogenic pressuresamdinued development, especially

in coastal regions. There is a growing need for high resolution, spatially and temporally, accurate
habitat identification and precise delineation of wetlands across a variety of stakeholder groups,
including wetlands lossitigation programs. Traditional wetland delineations are costly, time
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intensive and can physically degrade the systems that are being surveyed, while aerial surveys are
relatively fast and unobtrusive and can be performed on demand. One significantaitkwb
delineations performed using remote sensing is often the lack of structural data to help differentiate
between spectrally similar vegetation types. To assess the vertical structure of complex forested
wetlands more accurately in the Atlantic Coafldins, we quantitatively assess the relative
performance of UABorne LIDAR data in terms of point cloud and terrain metrics when compared
with traditional airborne LIDAR. We show that U#&ne LIDAR data is effective in penetrating
canopies to providéigh resolution, high accuracy ground measurements, supplemented by
vegetation structure measurements under a range of canopy cover densities. Thaighra

resolution of LiDARerived topography models can fill wetlands mapping needs and increase
accurag and efficiency of detection and prediction of sensitive wetland ecosystems.

Persistent UAV Operations

Presenter: Andy Ham, North Carolina A&T State University

Unmanned Aerial Vehicles (UAV) are now poised to gain widespread adoptioptojdis defines a
persistent surveillance mission through two different designs: harffland rendezvous. The
rendezvous design is creatively conceptualized through-BIgivig Charging Station (FCS) teams,
where FCSs recharge themselves at the base atafter charging multiple UAVs. Constraint
programming models effectively capture temporal, spatial, synchronization, and battery constraints,
generate a detailed travel route of each vehicle in addition to task allocation and sequencing
schedule, and pravoptimality of smalkcale instances.

Counting Aircraft Operations

Presenter: Daniel Findley, North Carolina State University

This effort evaluates airport operations tracking tools for use in the states airport system. These use
sensors to capture andrpvide real time data 24/7 on a wide range of airport operational

parameters, including takeoffs, landings, based aircraft, aircraft types and operational categories. N.C.
airports could benefit in numerous ways from this tool, including properly assedsinges to

aircraft operators, better informing property tax assessments from based aircraft, providing
awareness of activity during off hours and providing data for decision making.

3:00 p.mg 3:15 p.m. Break

3:15 p.mg 4:45 p.m. Breakouts 3

Traffic & Roadway Design
Facilitator: Joseph Hummer, NCDOT

Identifying Critical WeightRestricted Bridges with a Tw8tep Network Analysis Model

Presenter: Chase Nicholas, North Carolina State University

Improving the weight restrictions on weighgstricted bridges can make transportation networks
more suitable for economic development; however, identifying the bridges that are most critical to
commerce on a consistent, statewide scale poses a challengedritizing state funding for bridge
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improvements and replacements. This study develops a novel methodology for identifying and
prioritizing weightrestricted bridges critical to commerce freight. Bridge criticality is evaluated from
two perspectives usg a Geographic Information System (GIS) travel model to predict truck routes
from truckingdependent businesses. Bridges traversed in the travel model receive scores based on
the count of modeled traversals and the cost of modeled detours. Scores agateeiby the

trucking intensity of businesses generating the traversals and the distance from traversed bridges to
route origins. Automation of the model with Python programming makes this otherwise time
prohibitive task possible and easily repeatable sThibcess offers an objective systevide

evaluation of weightestricted bridges that can be used to inform bridge improvements and
replacement projects that fall outside of dedicated funding prioritization processes. A targeted
validation of final bridgescores based on local stakeholder input should be considered to confirm the
modeled criticality scores. The model developed for this research could be leveraged to support other
infrastructure prioritization needs.

Equity in EV Charging Access: A Caseysof Guilford County, North Carolina

Presenter: Gregory Carlton, University of North Carolina Greensboro

Electric Vehicles (EVs) were once considered a transportation mode afforded only to the wealthy.
Over the past decade, a growing market of used E¢seimerged, putting this once unaffordable
technology in reach of all consumers. While EVs have become more affordable and accessible, it is
unclear if the charging infrastructure used to energize them has followed suit. Residents ef multi
family rental poperties, and residents of housing units without dedicated parking space, are less
likely to have access to hontmsed chargers and are more likely to have to use public charging
stations. Studies of west coast cities have shown that the distributionesftistations favors higher
income socioeconomic groups, while disadvantaging the groups who need to access them the most. If
EVs are going to become a predominant mode of transportation for citizens of all backgrounds, then
EV infrastructure will need toebdistributed in an equitable manner. This research used a sralik

case study of Guilford County, NC to examine (1) whether charging stations are distributed in a
relatively equitable manner and (2) to evaluate the covariates that may be responsgiblasfo
distribution. Variables that were considered in this analysis included traffic flows, population density,
household income, home ownership, as well as race and ethnicity. This work is essential since little
research has been done to analyze chargiggity in a Southeastern context. Findings from this study
indicate that there are inequalities in the local charging network, driven primarily by differences in
neighborhood income and population density.

Multi-Sensor Data Fusion for Signalized Arteifahvel Time Estimation

Presenter: Shoaib Samandar, North Carolina State University

There are around 330,000 traffic signals in the United States. Iuarters of which could be
significantly improved by updating their timing plans. According to a T&R&&s Transportation
Institute's Urban Mobility Report, bad traffic signal timing accounts for about 300 million vehicle
hours of delay on major roadways alone. The conventional operations and maintenance of traffic
signals heavily rely on several ineffidiamd ineffective methods. Local knowledge and driver
complaints are a couple of these methods. Recently, the FHWA and NTOC have shown the
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importance of travel time in identifying signal retiming needs. Hence, accurate estimation of arterial
travel time isof paramount importance to transportation managers. Traditionally, arterial travel time
is obtained via a single source. However, as additional travel time data sources become available to
transportation managers, there is difficulty surrounding the apgrate usage of each data source.

This article uses the available data sources, including commercial probeséiredr, signal timing,

and Bluetooth/WiFi datasets, to develop a framework in which accurate signalized arterial travel
times can be estimatethrough data fusion. The developed framework allows combining data with
different spatiotemporal resolutions both at the system and path levels. Application of the framework
to a signalized arterial in Atlanta, GA, shows that the framework's performagends on the

available datasets and fusion algorithms employed. Artificial neural networks outperformed other
fusion algorithms used in the case study.

Bicycle / Pedestrian

Facilitator: John ViAdodge, NCDOT

State-of-the-Art Approaches to Bicycle and Bestrian Counters

Presenter: Sarah Searcy, North Carolina State University

East Carolina University collaborated with the Institute for Transportation Research and Education
(ITRE) at NC State University to determine the state of the practice for bioytcfgedestrian

counting technologies to inform the enhancement and future growth of the North Carolina Non
Motorized Volume Data Program (NC NMVDP). The North Carolina Department of Transportation
(NCDOT) supported this research to determine alternativhnielogies and equipment that may

have the potential to improve the effectiveness and efficiency of current pedestrian and bicycle data
collection approaches. The objective was accomplished by interviewing agencies who manage
counting programs, counting cqranies, and technology manufacturers; evaluating performance of
current technologies; identifying costs, benefits, limitations, and operational requirements for
technologies; and determining options for managing the cost and data integration across data
calection platforms.

A Novel Arrangement and Mathematical Model of Spring and Damper in Bike Seat Mounting to
Improve Ride Counter

Presenter: Chandra Asthana, Elizabeth City State University

(prepared in collaboration with Kuldeep Rawat and AlEslami, both of ECSU)

Ride comfort is the most important consideration for all types of bike users. The comfort is improved
by the design of the suspension mechanism. These are used at various locations in a bike such as
front, rear, and hulsuspension apart from saddle and seat suspensions depending on various types
of bikes. Many new designs of the frame have been attempted but they are seldom used in common
bikes due to the high price.

This work focuses on improving ride comfort by desigrieat mounting with a novel arrangement of
springs and dampers. The aim is to provide a¢ost solution to the problem. The user can buy the
new seat with its mounting and use it in the available bikes of all types. The most common bikes are
the road bkes that are mostly used by city or rural commuters. These are usually lighter and are good
on paved trails but not comfortable on unpaved trails. The new designs suggested in this paper are
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aimed at benefiting the daily bike commuters.

In this new desigm hinged foulegged mounting is used such that the vertical motion pushes the
lower ends of front two legs forward and the rear two legs backward. The legs are hinged on top
under the seat while the lower ends slide on two left and right rails. Thizwsakprings and dampers
to be placed horizontally between the lower end of the front and rear legs.

An Innovative Approach for Characterizing Child Pedestrian Injury: An Underestimated and
Understudied Problem in NC

Presenter: Katie Harmon, UniversityNwirth Carolina Chapel Hill

During October 1, 2010, September 30, 2015, there were 517 and 1,655 child pedestiizngdrs
of-age, involved in nottrafficway and trafficway motor vehicle collisions, as reported in the NC crash
data. Although this numbas alarming, the number of injured child pedestrians treated in NC
emergency departments (EDs) (N=3,323) was 1.5 times that reported in the crash data. Children are
disproportionately underrepresented in the crash data, with a percent difference of 48%&ée the

two data sources, as compared to a 31% difference among adults. The reasons for this discrepancy
are multifactorial but could include a reluctance to involve law enforcement.

In addition to providing a more accurate assessment of the burdenilof pldestrian injury in NC,

when integrated with crash data, health data provide a more comprehensive understanding of the
severity of child pedestrian injury. For example, among child pedestrians with linkedEDagisit

data (N=974), 238 child pedeisiins assessed as having Evident injuries in the crash data, had serious
injuries based on information present in the ED record. This has considerable implications for
transportation safety decisiemaking and the application of countermeasures, which mapésed

solely on the frequency of severe and fatal injuries. Also, integrated health data provide information
about the proportion of children who are admitted or die in the hospital (17%) and who are
diagnosed with costly, debilitating injuries, suchtrasimatic brain injuries (12%). Furthermore,
integrated data can be used to characterize child pedestrian injury disparities, an issue of growing
importance.

Structures, Construction & Geotechnical

Facilitator: Gichuru Muchane, NCDOT

Evaluation of the Boner Bridge Girders: Assessing Residual Capacity, Prestressing Losses and
Degradation of the 56year-Old Members

Presenter: Giorgio Proestos, North Carolina State University

The North Carolina Department of Transportation (NCDOT) is in the process o$tdectimg the 56
yearold Bonner Bridge. This deconstruction provides an opportunity to evaluate the aged concrete
girders of the bridge and to compare their performance with load rating calculations. Such a
comparison will provide a better understandinfjtbe accuracy and assumptions associated with
prestressing losses and will allow for refinements to the load rating procedures. This presentation
summarizes the performance evaluation of the Bonner Bridge girders includisgdig! load testing

of the @Gl ft. by 45 in. deep AASHTO Type lll girders, conducted in the Constructed Facilities Lab (CFL)
located at North Carolina State University. The research will provide recommendations and guidelines
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for how the evaluation of aging bridge infrastructure isidocted in North Carolina and how the
operating lives of such structures could be extended.

Automated Semantic Segmentation of Point Cloud Data Driven by Deep Learning ifré3@nter:
Tianyang Chen, University of North Carolina Charlotte

In transportation, LIDAR is used to monitor the-lasilt status of the structures and track the

geometry changes for safety management. Manually interpreting LIDAR data isdimsaming and
labor-intensive to label the point cloud for subsequent processing. Semanticesggtion algorithms

are designed to automate this process. Deep leariaged 3D classification algorithms are
developed in recent years, and they appear to represent the stfthe-art-performance. Deep
learningbased methods require a quite large maig dataset to achieve a reasonable performance.
However, specialists may face limited availability of 3D data, which may further lead to imbalanced
labeled classes distracting the model generalization, especially in a 3D content of a specific
application represented by hydraulic structures in this study. The development of mobile LiDAR
increased its mobility and efficiency to collect 3D point clouds, spurring the emergence of related
reaktime applications in the 3D Geographic Information System (A@SRIS is featured by its greater
details with adding one more dimension. Capabilities of 3D GIS rather than visualization are still in
early stages, such as GIS Augmented Reality, disaster response, safety management. We shared our
empirical knowledge gemated from a related NCDOT project, DeepHyd. Typically, we will share the
knowledge used in the development process, from training data preparation to {pgremeter

tuning. This will benefit the future practice of related applications using deep leahaisgd methods

in 3D context. At last, we will discuss how deep leanbiaged methods can contribute to the data
collection in 3D GIS especially for those mentioned applications in early stages.

Issues that Affect the Constructability of Complex Transjaion Infrastructure

Presenter: Minerva Bonilla, North Carolina State University

Diverse, Modern, Unconventional Intersections and Interchanges (DMUIIs) are important elements of
transportation infrastructure that improve traffic flow but are unfamiltarthe driving public and to
contractors. One challenging problem with DMUIIs is that they are uncommon and there is a
perception that they result in additional construction time and cost compared to conventional
projects. Therefore, it is important to asss the constructability of DMUIIs so that these designs are
more often selected for construction and their full benefit can then be achieved.

Enhancing the constructability of complex transportation infrastructure requires a deep
understanding of best pictices that have evolved over time and are only known through experience.
The literature in both transportation and construction identifies such practices in general but not for
DMUIIs. To address this shortcoming, the identification of the primary amstgin barriers related to
DMUIIs and the appropriate set of best practices that most benefit (or most inhibit) their construction
is needed.

One of the most promising constructability enhancement tools is Building Information Modeling
(BIM) which suppo# 3D visualization of construction processes while establishing a link between
those processes and the schedule and budget. Another enhancement tool is accelerated (modular)
construction which combines offsite element construction with onsite assemblydoae delays and
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minimize construction impacts.

The presentation reports on the results of an extensive literature search focused on the
constructability of DMUIIs. Key literature sources include FHWA, NCHRP, TRB, AASHTO, the Smart
Work Zone Deployment itmative, the Construction Industry Institute, as well as numerous university
researchers.

NC Transportation Center of Excellence in Advanced Technology Safety and

Policy

Facilitator: J. Neil Mastin, NCDOT

NC Transportation Center of Excellencefidvanced Technology and Policy (TSAP) Overview
Presenter: Randa Radwan, University of North Carolina Chapel Hill

Impacts of CAMReady Infrastructure on Vulnerable Road Users (VRUSs): Guidance of North

/I NREAYlFQa [20Ff FTYR {GF3GS ¢NIXryaLR2NIlFIGAz2y ! 3SyO0O
Presenter: Elizabeth Shay, Appalachian State University

As the technology and systems supporting Connected and Automated Vehicles (CAVS) continue to
advance, policy and programs to help cities prepare remain underdeveloped. While CAVs have the
potential toenhance mobility, accessibility, efficiency, and safety, they also raise questions about
impacts on normotorized travelers using the same road networks. There is little design and
engineering guidance on adapting infrastructure to accommodate CAVsstihifgotecting

vulnerable road users (VRUS). TSAP project #1 addresses this gap by identifying strategies cities or
agencies may find useful for adapting intersections for CAVs. Further, it usesthe-sifielf

visualization tool to demonstrate the Ut of rendering intersections with 3D representations of
current conditions and future CAatlapted configurations in three test cities (small, raided, and

large). Field surveys will use 3D and video renderings to gauge perceived level of comfofegnd sa

of vulnerable road users. Findings from the analysis will be used to identify the most promising
intersection treatments for CA¥ady but VRUriendly design, and support policy and programs to
prepare for CAVSs.

IOT Solutions for Near Horizon Chaidtges in Smart City Pedestrian Travel

Presenter: Sean Tikkun, North Carolina Central University

Traffic and highway safety is advancing at an incredible rate with automation and Al at the lead.
Pedestrians, especially those with disabilities, will contittuexperience access as these new
technologies emerge. This project seeks to address opportunities using existing and near horizon
technologies to improve access and inclusion for pedestrians with disabilities. To advance this effort
the project is engageth three efforts centered around intersection corners and individuals with

visual impairments. The first effort is to explore the use of video analytics to interpret and analyze
pedestrian actions for individuals with visual impairments. These indiviteais a unique skill set

that may differentiate their travel patterns and behavior at intersections when intending to cross. The
second effort seeks to address potential solutions to walk request buttons. A good deal of focus has
been placed on signal cemunication, but button location and orientation can be just as critical.
Investigation has been committed to communication opportunities with mobile devices. The final
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effort is exploring the communication of corner orientation and crossing informatioBlu@tooth
device linking with personal smart phones. These projects together hope to guide future adoption of
technology and inform the review of critical features to individuals with disabilities.

Operational and Economic Impacts of Connected and Autmioois Vehicles

Presenter: Srinivas Pulugurtha, University of North Carolina at Charlotte

Connected and automated vehicles (CAVs) have recently drawn increased attention from researchers

in the fields of transportation planning and engineering, particulanyinvestigating the potential

benefits CAVs will bring regarding mobility and safety. The increase in demand of CAVs with different
levels of automation, over time, are expected to have varying impacts on the operational

performance, safety, and economtica LJISOG & 2F GKS GNI yaLR2NIFGA2Yy ySi
Project # 3 is 1) to evaluate the operational and safety performance of the transportation network at
various penetration rates of CAVs, and, 2) to research and assess the impact of CAVs onatimgy .ec

The findings from this project are expected to help proactively plan, design, build, operate, and
YEAYOGFAY b2NIK / FNRPEfAYlFQa FdzidzNB GNI YALRNIIFGAZY
review of literature and recommended practices peniag to CAVs, on capabilities of simulation

software to model and assess operational performance measures, and on analytical methods to

assess economic impacts. The Research Team is currently working on assessing operational and
economic impacts of CAVs tgveloping microscopic traffic simulation models for selected corridors

in Charlotte, North Carolina. The presentation will include an overview of literature, microscopic

traffic simulation model development, calibration/validation of parameters, andimiabry results

from the operational evaluation of selected corridors of different road functional classes in Charlotte,

North Carolina.

Intelligent Data Exploration & Analysis for New & Existing Transportation Technology

Presenter: Hyoshin (John) Paylorth Carolina A&T State University

Current Dynamic Traffic Assignment (DTA) research typically considers groups of drivers seeking
either Dynamic User Equilibrium (DUE) or Dynamic System Optimal (DSO) equilibritmorkieal
solutions for minimizing congéon by routing heterogeneous road users under mixed information
FNFYYSG62Nyl & NBIdZANBE Y2NB NBtALFoftS | yR-nmiEng.dzad YSi
This research provides a methodology for reducing congestion using the competing stratedids of D
and DSO seeking drivers. A realistic simulation of the responses of drivers to sudden road network
perturbations is presented by applying Dynamic Traffic Assignment (DTA) to two groups of drivers;
informed and uninformed. A navigation app provides wittay route suggestions to informed

drivers using information about the timearying decisiormaking habits of uninformed drivers. These
within-day route suggestions cause some informed users to detour from their initially proposed
routes in order to minirize network congestion and delays, pushing the system toward DSO
equilibrium, while uninformed drivers make d&y-day (DTD) decisions which push the system
toward DUE. Simulations considering varying fractions of informed drivers show that congestion is
reduced by approximately 59.2% when 20% of drivers are informed, and is nearly eliminated when
80% of drivers are informed. The computational efficiency of this approach is also improved using
shared memory mulicore parallelization.
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Plan for Advanced Témology Data Readiness

Presenter: Michael Clamann, University of North Carolina Chapel Hill

State DOTSs use large amounts of data for a variety of reasons, including tracking crashes, recording
roadway and driver characteristics, cataloguing vehicles, aakding datadriven decisions about

mobility and safety. These activities are performed using existing tools that collect, store, and analyze
data from multiple sources. The arrival of connected and automated vehicles (CAV) will undoubtedly
disrupt these sytems; so, it is important to prepare for the changes in data requirements that will
occur as a result of CAV deployment in North Carolina by understanding how our data will be affected
and to prioritize our responses. This presentation will describe adwaork for cataloging an

inventory of connected and automated vehicle data elements developed for the TSAP project, Plan
for Advanced Technology Data Readiness.
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10:30 a.m¢ 11:45am. Breakouts 4

NCDOT Technology / Innovation
Facilitator: Alyson Tamer, NCDOT

b/ 5h¢Qa [2¢ {LISSR ! dzi2YlFGSR {KdziGtS 5SLIX 28YSyi
Presenter: Stephanie Sudano, North Carolina Department of Transportation

(presented in collaboration with Thomas Chase, NCSU)

In 2020, the NCDQmtegrated Mobility Division (IMD) led the state in autonomous shuttle
technology by launching the Connected Autonomous Shuttle Supporting Innovation (CASSI) pilot
project. After a deployment interruption due to COVID, CASSI redeployed in summer 20gdallhe
of the CASSI project is to pilot a small microtransit size shuttle to test/study: autonomous and
connected vehicle technologies, suitability as a first/last mile solution, service to limited mobility
individuals, and performance in various environmewtith a focus on rural. The pilot project is also
designed to inform rule making decisions, learn what changes to infrastructure are needed to
accommodate autonomous vehicle technology, and to introduce AV technology to the [Sibte.

our presentationat the 2019 Research & Innovation Summit, we have switched to a different low
speed shuttle and deployed it into three use case environments. We propose to report on those
experiences as well as lessons learned.

ARTVAL: Arterial Evaluation Software

Preseters: Thomas ChaggNorth Carolina State University

Mike Reese, North Carolina Department of Transportation

ARTVAL: ARTerial EVALuation Software is a newly created online software program developed by
North Carolina State University under a recent NCR€8earch Project. In ARTVAL, a user inputs
arterial road traffic, road geometry, signal control, and work zone information to generate travel time
reliability and work zone analyses based on the Highway Capacity Manual (6th ed.). The ARTVAL
software tool,to be fully released in 2021, provides capacity analysis practitioners a free and
streamlined alternative to commercial software that provides customized reports of performance
measures.

Railroad Incidents & Trespass

Facilitator: Roger Smock, NCDOT

Innovative Data Collection and Analysis of Pedestrian Trespassing along Railroad ROW in North
Carolina

Presenter: Sarah Searcy, North Carolina State University

The Institute for Transportation Research and Education (ITRE) at NC State University completed
reseach funded by the North Carolina Department of Transportation (NCDOT) that sought to develop
a more complete understanding of the extent of pedestrian trespassing along the rail network in
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North Carolina. This research quantified and described pedesteapassing events within the 174

mile Piedmont corridor from Raleigh to Charlotte, NC and the broader statewide rail network through
the development and testing of thermal video camera systems. Medictivated thermal video

camera systems were strategilyamounted beyond the railroad rigitf-way to record 24/7 for at

least one week during each season of the year at 11 different locations across NC (Charlotte, Durham,
Elon, Gastonia, Greensboro, Lumberton, Mebane, Raleigh, Rocky Mount, Salisbury, Bhedey).

sites were selected based on review of the most recent five years of Federal Railroad Administration
(FRA) incident data representing trespasser injuries or deaths on railroad property, train crew
surveys, input from NCDOT Rail Division staff, aisatf U.S. Census Bureau population data, and
evaluation of desire lines and pedestrian attractors near the railroad track using GIS. Using the
trespassing event data collected by the thermal video camera systems, preliminary models for
estimating and prdicting trespassing across the rail network were developed. The data were also
used to develop profiles of trespassing activity by season of year, month of year, day of week, and
hour of day for each study location that can inform ldeafel interventionstrategies.

Using Machine Learning to Detect Rail Trespassing Events in North Carolina

Presenter: Yuhan Chen, North Carolina State University

This effort focused on the development of a working prototype traiounted camera system that
will capture tres@ssing events in the nearby vicinity of moving or stopped trains. This dynamic
system captures redlme trespassing data along any rail line, which will be used to better define
trespassing issues. In the short term, the tools explored as part of thisgpmwill allow rail personnel
to explain the extent of trespassing to municipal and law enforcement personnel, as well as the
public.

Prototype machine learning algorithms, sometimes referred to as artificial intelligence, were
developed as a part of thigoject. The algorithms developed showed a lot of promise, even with a
very limited library of thermal imagery in its database. Future research efforts should look to increase
the image database to continue to increase the confidence in the algorithrity abicapture
pedestrian events. Even with such a limited database, the team was able to capture a significant
number of events on its test track.

Making Safety Count: Estimating the comprehensive Cost of Rail Incidents with the new NCDOT
Cost Tool

Preenter: Presenter: Steven Bert, Planning Communities

Unlike highway crashes and incidents, rail related incidents incur a host of indpsitific impacts

can be exponentially more costly. There has been a growing need for an accurate measure of rail
incident costs that reflects the broad spectrum of events that occur on the railway, including
highwayrail grade crossing crashes, rail trespassing crashes, andrasin delay incidents.

The Institute for Transportation Research and Education, under the iiglaigeof the North Carolina

Rail Division, has developed a ufgendly cost tool that can estimate the comprehensive set of costs
that result from a rail incident. The tool evaluates costs stemming from property damage, injuries and
fatalities, delay, reouting, and supply chain events, as well as emergency responder costs.

The NCDOT Research and Innovation Summit provides a perfect venue to share this newly minted
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and publicly available tool with an audience that would fully benefit from its use. Palians often
underestimate the costs of rail events and are thus less inclined to allocate scarce resources to safety
countermeasures. At the Research and Innovation Summit, Steve Bert (ITRE), in collaboration with
Roger Smock (NCDOT Rail Division), willotstrate how the cost tool can be used to illuminate the
economic and social impacts resulting from rail incidents and discuss how the tool can be used to
generate support for countermeasures and expanded safety training.

Hydraulics & Structures

Facilitator: Brian Radakovic, NCDOT

Scour Monitoring of Hydraulic Structures using Unmanned Aerial System and Sonar

Presenter: Tarini Shukla, University of North Carolina Charlotte

Scouring is one of the major causes of hydraulic structures failureealtlos world. The risk of

scouring amplifies in, for example, hurricanes or other extreme events, which can endanger the
hydraulic structures. It is thus important to analyze the geomorphology of streams/rivers for the
monitoring and assessment of scouRemote sensing techniques such as unmanned aerial systems
and sonar can provide a cesffective solution for scour assessment in the submerged bathymetry.
However, a problem exists in the collection, processing and analytics of data using these remote
sersors, which is the handling of different spatial resolutions from a variety of sensors. A data fusion
approach is often required to merge mu#iensor data including GPS, UAS, and single beam
echosounder. Througtvater photogrammetry can provide reasonalblycurate measurements of

clear water channel beds, while sonar can be used for turbid deep water. In this study, a single beam
echosounder was used to collect sonar data on geomorphology in turbid deep water. The accuracy of
this sonar data is then comped to ground truthing data. Here we present the results and

demonstrate the potential of Structure from Motion (SfM) photogrammetry and sonar for quantifying
submerged fluvial geomorphology at the mesoscale to monitor the scour development near the
hydrauic structures. We developed a framework for data fusion of sonar and UAS data which can be
integrated into the hydraulic structures modeling.

Estimating Livebed Local Scour Around Bridge Piers: Assessment of Select Models

Presenter: Azmayeen Shahriar rthaCarolina State University

Scour, defined by the loss of geomaterials surrounding the foundation support system, is a primary
cause of bridge failure in the United States and worldwide. At present, there are more than 20 pier
scour models available ihe literature. These models are developed in most cases from extensive
laboratory testing data or from field data. However, under identical hydraulic and geometric
conditions, different equations provide vastly different scour estimates that can be catseror
unconservative. Accordingly, the conclusion about the criticality of a given bridge pier is dependent

on the model being used in the analysis. Five bridge scour prediction models are assessed in terms of
Mean Absolute Percentage Error (MAPE, aweasure of accuracy of the prediction) and Reliability

(as a measure of conservativeness of the model) using live bed laboratory and field scour
measurements. Reliability is defined as the extent to which prediction from a given model is unlikely
to yielda scour depth that is less than the measured scour depth in the field. A statistical model to
FRe2dza i Y2RStaQ LINBRAOGAZ2Y Aa LINRLIRA&ASRX (GKS adld
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the model is described. Of the models assessed, the Southi@aScour Assessment Envelope
(2018) model provided the highest reliability factor but also demonstrated a MAPE of 218%. Other
considered models MAPE ranged from 205.6% to 322%. A method utilizing a modification factor to
achieve a desired reliabilitgVel for any of the considered models is also presented.

Mechanically Fastened CFRP to Retrofit Existing Prestressed Concrete and Steel Bridge Beams
Presenter: Rudolf Seracino, North Carolina State University

An efficient and rapid repair technique hasgmedeveloped, that does not require specialized
equipment or training to install, to address deterioration and prestress loss of prestressed concrete
bridge beams. The technique uses a mechanically fastened prestressectkfitferced polymer (MF
FRP) syam that can extend the useful service life before replacement can be scheduled. It has been
demonstrated experimentally and analytically that lgaaistings can be removed, or bridges
reopened, resulting in significant direct and indirect benefit to thenomnity relying on the bridge.

The system has already been applied to thresérvice bridges in North Carolina. Details of the
system, the installation, and the current performance on a repaired bridge will be presented.
Research Grant Writing Session

Fecilitator: J. Neil Mastin, NCDOT

Research and Development Grant Writing

Presenters:

Stephanie Bolyarg NCDOT

John Kirby, NCDOT

Mustan Kadibhag¢ NCDOT

J. Neil Mastig NCDOT

The North Carolina Department of Transportation ResearElegelopment Unit currently manages

over 100 active researcher projects. Each year, the agency begins between 20 and 25 new projects.
NCDOT has updated its research program development process with a goal of engaging new
researchers, improving project set@m and pushing projects to implementation. Participants of this
session can expect to learn about how NCDOT evaluates Research Ideas and Proposals, understand
the research selection process and to gain insight into how NCDOT implements NCDOT sponsored
research.

11:45 a.mg 12:15 p.m. Break for Lunch

12:15 p.mg 1:15 p.m. Plenary Address / Continued Lunch:
Unpacking Safe Systems concepts to inform our research and practice

Curtis T. Bradley, NCDQResearch & Development Unit, will open the session
The Collaborative Sciences Center for Road Safety, a Lf8bd2@ University Transportation Center

KSIRIjdz NOSNBR G !'b/ = NBOSydte FSIGdNBR G(KS {7
still needed for Safe Systems approaches to be succéssfideting community safety, health, and
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equity needs. Researchers from CSCRS will explore these key themes of the series during interactive
this panel discussion:

1 How we define road safety

1 Framing Safe Systems

1 Authentic community engagement

1 How we can d better

Panelists:

Elyse Keefe University of North Carolina Chapel Hill

Seth LaJeunessédJniversity of North Carolina Chapel Hill
Noreen McDonald University of North Carolina Chapel Hill
Becky Naumang University of North Carolina Chapel Hill

1:15p.m.¢ 1:30 p.m. Break

1:30 p.m¢ 3:00 p.m. Breakouts 5

Traffic Safety
Facilitator: Brian Murphy, NCDOT

North Carolina Crash Data Modernization

Presenter: Nancy Lefler, University of North Carolina Chapel Hill

The North CarolinBepartment of Transportation (NCDOT) has initiated a project that will improve

the process for recording and utilizing crash data. NCDOT engaged the University of North Carolina at
Chapel Hill Highway Safety Research Center (HSRC) to develop and depii@yragulution to

collect and report quality crash data; formally named the North Carolina Crash Reporting Information
System NC CRIS. The goal of the project is to create a system that records crash data efficiently and
effectively while producing qualityeports that help improve highway safety. The purpose of this
presentation will be to provide an overview of the project, update on the progress, status, and next
steps. The presentation will also discuss the challenges faced and successes so faojecthe p

Detecting and Classifying Congestion Onset on Freeways using Probe Data

Presenterishtiak Ahmed, North Carolina State University

The mobility and safety of freeways largely depends on how quickly and effectively the onset of
congestion can be detted. This study proposes a tool for highway system managers to identify the
onset of demandnduced congestion (DIC) and to detect incidamtuced congestion (I11IC) on
freeways. The distribution of travel rates (travel time per unit distance traverdegrobe) vehicles
were investigated for trends that suggest system performance is changing.

The probe data used in this research were derived from Bluetooth sensors that were deployed by
Caltrans on Interstate 5 southbound near Sacramento, CA. It wad thanfor a group of

consecutive probes, the faster vehicles tend to slow down sooner than the rest as traffic density
gradually increases before a DIC. At the beginning of a disruptive incident, travel rate increases
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abruptly for some vehicles, while thiest can still maintain their speed. Analyses showed that the 5th
percentile travel rate (representing the faster probes) for 30 successive probes exceeding 0.9
minutes/mile indicates the onset of a DIC. The spread between the 95th (representing the slowe
vehicles) and 5th percentile travel rates exceeding 0.4 minutes/mile indicates an IIC. If both
conditions satisfy, it indicates that an incident happened during a DIC. This algorithm detected most
reported incidents that seemingly caused congestionlsib aetected the onset of most DICs-3%
minutes before those were distinguishable from the raw data. Ongoing research includes assessing
the performance of this algorithm by comparing the outputs against ground truth information on
congestion onsets.

AsSeen on TV: Media Coverage of Traffic Crashes and Opportunities to Reshape the Dialogue
Around Road User Injury

Presenter: Stephen Heiny, University of North Carolina Chapel Hill

The way TV news stations cover traffic crashes and injuries both shapeeaskdaped by public
perceptions about what is normal, right, and just about our transportation systems. News media
frames outline who was involved in traffic crashes, who is responsible for them, and often imply what
might be done to address road useninj. Research Associate with the UNC Highway Safety Research
Center, Stephen Heiny worked closely with transportation safety and journalism colleagues at UNC to
analyze more than 1,000 cra$baturing TV news stories in the U.S., spanning the years2Qi2

Findings reveal clear patterns of reporting, such as focusing on traffic congestion, placing
responsibility solely on road users, and treating most crashes as isolated from other crashes. Stephen
gAft aKFINB RSOFIAfa 2y dtkeSead'sidizRIdBpmantof aMedikRzaRiagz T A Y
Guide designed to motivate transportation and public health professionals to work with news
journalists to help shape the narrative around traffic injury.

Transportation Resiliency

Facilitator: ColitMellor, NCDOT

5Aa0dzaaArzy ¢6A0GK b/ 5h¢Qad wSaratasSyode ¢SIyYy
Panelists:

Introduction

Colin Mellor, NCDOT

Long Range Transportation Plans/NCMOVES 2050/Strategic Transportation Corridors
Vulnerabilities
Natasha Earleroung, NCDOT

Flood Inundation Mapping andlert Network for Transportation/BRIDGEWATCH
Matthew Lauffer, NCDOT

Improving resilience to riverine flooding using integrated approaches
Barbara Doll, North Carolina State University

It is essential that the North Carolina Department of TransportatiorD@®0 plan and prepare North
/I P NREAYFQa GNIyaLRNIFdGAz2y aeadSy G2 FRFELWG G2 |y
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and stressors. A Resiliency Program has been developed to aid NCDOT in integrating resiliency into its
everyday practices. TisS&daA 2y ogAfft 3I2 20SNI ol Ol INRdzyR Ay F2N
resiliency policy, projects and programs currently underway, and available products and tools. Over

GKS flrad my Y2yiKa b/ 5h¢Qad wSaAftASyOe eas&l Y KI &
internal and external coordination, and define a path forward. Join us in a panel discussion following

the presentation discussing planning for resilience, storm response, and designing for the future.

Equity / Social Impacts in Transportation
Faciliator: Majed AlGhandour, NCDOT

Enhancing Equity Considerations in NCDOT Project Funding with Socioeconomic Geospatial Analysis
Presenter: Joy Davis, North Carolina State University

(video presentation with epresenters Jason Coupet and Chase Nichoddls,of NCSU)

Public transportation access is critical to many dimensions of public life and socibeingll

including nutrition, education, and healthcare. However, prioritization and scoring processes that
transportation planning agencies use to seélpmjects and their locations typically emphasize only

cost and other dimensions that do not account for commuifgtyel impacts. This often leaves
consideration for socioeconomic indicators, which have been historically challenging to integrate, out
of the project funding prioritization process. However, measuring socioeconomic outcomes is critical
to building transportation systems that promote both equity and efficiency. We propose a raster
suitability analysis (RSA) approach, an innovative methodithasportation planners and managers
can use to establish impact factors (dabdaven socieeconomic indices) that can be applied to

augment the scoring process for nbighway projects. This RSA approach will include combining
multiple layers of quantitave data, standardizing it into a scoring system, and aggregating the data
to produce a raster layer containing values representing the suitability of each area or project in a
geospatial context. The resulting map can then be used to evaluate differepoged projects for

each mode of transportation (i.e., bicycle/pedestrian, public transportation, etc.) and, by adjusting
the parameters appropriately, between different transportation modes. The map can be utilized to
generate datadriven metrics that augient or supplement a scoring process for comparing
transportation project options. The approach is walited for incorporating readily available data
related to connecting communities to healthcare facilities, healthy food, and other spaces that can
influence socioeconomic outcomes. The results of this study can be used by NCDOT to compare
projects of many types of transportation modes and to provide eviddrased support for selecting
projects that more equitabilities distribute the benefits of transijtios projects.

Evaluating the Framing of Safety, Equity, and Policing in Active Transportation: Responses to the
Murder of George Floyd, BLM, and Calls to Defund the Police

Speaker: Sarah Brown, Kittelson & Associates, Inc.

This project aimed to construct a narrative to explore how the framing of safety, equity, and policing
is changing in the active transportation profession following the murder of George Floyd on May 25,
2020, by Minneapolis Police Department officer De@&lauvin. This study uses relational content
analysis to study the nuances of how organizational leadership is talking about safety, equity, and
policing in response to his death and the following calls for Black Lives Matter and defunding the
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police. Ten etive transportation organizations studied had racial egintypued rhetoric in response

to this intense and emotional time in U.S. history. Findings show that the definition of safety in
transportation is expanding to include safety from police. Additilynanentions of condemning acts

of racism, human rights, alternatives to policing, and addressing ways to decrease interactions with
police in transportation are explored. There is also an emerging support for questioning the reliance
on the framework, secifically Enforcement, and looking toward Safe Systems approaches within
transportation. This project hopes to contribute to the conversation around the definition of safety,
the use of police, and the framework in active transportation policies, prograntsresearch.

Examining the Disparities in Activityravel Behavior Adaptation among Soeltonomic Groups
during the COVIE1L9 Pandemic

Presenter: Olivia (Jueyu) Wang, University of North Carolina Chapel Hill

The onset of COVIIDD has disrupted many pects of human life, which has, directly and indirectly,
changed people's mobility patterns. Numerous studies have revealed significant disparities in mobility
reduction among different socieconomic groups during the lockdown; more advantageous
neighbortoods with higher percentages of whites and people with higher income and a high
education degree tend to have more mobility reduction (Dasgupta, 2020; Pepe, et al., 2020).
However, how activitgravel behavior has changed during the lockdown is yet unciareover,
limited is known about whether the changes persisted afterward or bounced back to the pre
pandemic level. The knowledge will be useful to guide health policymakers to make public health
policy. It would be also important for planning policymek& develop more equitable, sustainable,
and resilient transportation systems.

This research aims at investigating how and to what extent people's adtiaitgl behavior has
changed in North Carolina during and after the lockdown and how these chargassociated with
the socieeconomic status (SES) at the block group level. Via using the mobile phone data from
SafeGraph, we derived the travel demand to the eight types of destinations and then constructing
econometric models to examine the correlatibetween activitytravel behavior and the SES of block
groups. The analysis reveals significant changes in people's travel behavior and disparities in these
changes by block groups with different sed@mographic characteristics.

NC Transportation Center of Excellence on Connected and Autonomous

Vehicle Technology

Facilitator: J. Neil Mastin, NCDOT

NCc¢ CAV Overview

Presenter: Ali Karimoddini, North Carolina A&T State University

The NC Transportation Center of Excellence on Connected and Autonomous Yebfmology (NC
CAV) was initially funded by the North Carolina Department of Transportation in 2020. TM&\NC
Center brings together a strong and diverse team of researchers from North Carolina A&T State
University (NCAT), North Carolina State Unitye(8ICSU), and the University of North Carolina at
/I KNI 23GGS o!b/ /0 6AGK GKS 321t 2F aSaidlofA

AKAY3
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brief overview of planned activities and achievements under theO®@ Center.

Overview of Thrust 1: CAV Impacts on Traffic Intersection Capacity and Traissipm Revenue

Wei Fang University of North Carolina Charlotte

Thrust 1 of NECAV investigates the impacts of CAV technologies on the current transportation
a2aidsSYyQa LISNF2NXYIFyYyOSzT Ay LI NIAOdzZ F NI 2y Nl SNESO
of CAV adoption under different traffic situations. Thrust 1 also assesses the fiscal revenue impacts of
GKS GNIyaAixidAazy G2 /1 xa 2y b2NIK /FNRfAYlFIQa OAGA
overview of planned activities and ach&ments under Thrust 1 of NCAV Center.

CAV Revenue Impact Analysis

Daniel Findleg North Carolina State University

Thrust1ofN€ ! + gAff Ay@SadA3ardsS /1 +aQ AYLI Ola 2y b2N
as associated revenue impacts of CAglogment. In particular, this thrust will assess the

OGN YALRNIFGAZ2Y NBGSyYydzS AYLI OGa 2F GKS GNIXyaardaz
households and will advise on the adoption of new or better ways that can ensure the availability of

critical financial resources in the future.

Overview of Thrust 2: Assessing North Carolina Readiness for CAVs in Traditional and Emerging
Infrastructure Needs

Thomas ChaseNorth Carolina State University

Thrust 2 of NECAV analyzes the readiness of the existing transportation infrastructure and
maintenance programs to support CAV deployment and investigate the emerging infrastructure
required for the adoption of future CAV technologies. Further Thrustv2ldes and tests a 5G
architecture for secure V2| applications for communication between CAVs and the transportation
infrastructure. The findings from this implementation effort are directly related to NCDOT expansion
in this area for multimodal adoptionfdCAVs in the near future. This talk will provide a brief overview
of planned activities and achievements under the Thrust 2 c€NE Center.

Next-Generation Wireless Networking Architecture for CAVs

ChiaHung Ling North Carolina State University

Thrust2 of NGCAV proposes a new wireless networking architecture to serve vehicular
communications. To be more specific, the new architecture can better work with edge computing and
artificial intelligence solutions, reducing latency to serve laténgyortant vehicular communication
applications. To validate our architecture and solutions, we build a platform by integrating SUMO
traffic simulator and communication system based on the latest 5G&B standards. Moreover, novel
deep learningbased solutions are alsteveloped in the platform to aid vehicular communications.

Overview of Thrust 3: Developing and Implementing CAV Applications for Advancing the
Transportation Systems

Abdollah Homaifar, North Carolina A&T State University

Thrust 3 of NECAV Center devabs and experimentally validates CAV applications such as
cooperative control technigues for CAVs and UAVS. In particular, Thrust 3 researchers develop
cooperative control technigues for @emand mobility applications, prototype a testbed of a
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network of CAVs to implement emergent applications of CAVs, and explore the application of UAVs
for transportation systems such as aerial traffic monitoring and accident or emergency management.
This talk will provide a brief overview of planned activities and aehi@nts under the Thrust 3 of
NGCAYV Center.

Micro-simulation based model for traffic condition analysis and predictions for anademand

mobility CAV application

Benjamin Lartey North Carolina A&T State University

This talk will present our developed@croscopic simulation model of a specific area using Aimsun
Next traffic simulation software and calibrated it with the actual collected data. Running this model,
we extracted the simulation data which comprises the travel time, travel delay time and spee
(collected every 15 minutes). Also, to find an alternative and more efficient approach to predicting
these traffic variables, we developed a hybrid machine learning (ML) model for predicting the travel
time, travel delay time, and speed over some timeeimal. Finally, we evaluated and compared the
performance of the hybrid model with other ML models. Prediction of these traffic variables can help
traffic managers to take appropriate measures to mitigate traffic congestion and its related negative
effects on the environment. Proper traffic congestion relief policies will lead to an efficient and
smooth operation of mobility on demand (MOD) systems such as ridesharing.

3:00 p.mg 3:15 p.m. Break

3:15 p.mg 4:45 p.m. Breakouts 6

Interactive Poster Session
CFOATAGIO2NYXY {FNITK hQ. NASY> ! YAGSNBEAGE 2F D

Visit this online interactive poster hall discussion to learn about exciting new transportation research.
Poster authors will host their own virtual breakout discussiananswer questions about their
posters. Visit the poster gallery in advance of this ses&iotual Poster GalleryHSRC (unc.edu)

Poster presenters:

Ishtiak Ahmed, NorthaBolina State University
Abdullah Alsharef, North Carolina State University
Matthew Carroll, East Carolina University

Sarvani Duvvuri, University of North Carolina Charlotte
Hardik Gajera, University of North Carolina Charlotte
Benjamin Lartey, Nort@arolina A&T State University
Jinkun Lee, East Carolina University

ChiaHung Lin, North Carolina State University
Shaojie Liu, University of North Carolina Charlotte
Raunak Mishra, University of North Carolina Charlotte
Kai Monast, North Carolina State Maiisity
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Xiuli Qu, North Carolina A&T State University

Li Song, University of North Carolina Charlotte

Trung Tran, Fayetteville State University

Michael Uduebor, University of North Carolina Charlotte
Morgan Westbrook, North Carolina State University
RachaéYuan, University of North Carolina Charlotte

Lei Zhu, University of North Carolina Charlotte

National Cooperative Highway Research Program
Facilitator: Joseph Hummer, NCDOT

Impact and Outcomes of NCHRP Research in North Carolina

This session will highlight some of the remarkable research being conducted for NCHRP in North
Carolina in traffic engineering, including capacity, safety, and design. The speakers will discuss ten
ongoing research projects that will eventually resultémisions and additions to the Highway

Capacity Manual, the Highway Safety Manual, and the AASHTO Green Book. They will also update us
on advances in crash maodification factors, safe systems applications, and intersection control
evaluation procedures. Weillvsee what the new products will look like and hear when they will be
released. Audience members will also gain an appreciation for the research traditions and capabilities
in our state and see again why North Carolina is a leader in transportation.

Owerviews of six NCHRP projects
R.J. Porter, VHB, Inc.
Bastian Schroeder, Kittleson Associates
This presentation will cover these six projects:
1 NCHRP 181, Proposed Macrhevel Safety Planning Analysis Chapter for the Highway Safety
Manual
1 NCHRP 186, Esimating Effectiveness of Safety Treatments in the Absence of Crash Data
9 Brief Overview of just starting NCHRRY, Development of the 8th Edition of AASHTO's A
Policy on the Geometric Design of Highways and Streets (Green Book)
1 Pooled Fund Study on Conted and Automated Vehicles in the HCM
Other updated in HCM 6.1 (Systems Method, #ane highways, pedestrian methods)
1 Preview of NCHRP @b on new methods for merge, diverge, and weaving segments in the
HCM (post Version 6.1)

=

Update of Crash Modificabn Factors for the Highway Safety Manual

Raghavan Srinivasan, University of North Carolina Chapel Hill

This presentation will give an overview of NCHRFPZLWUpdate of Crash Modification Factors for the
Highway Safety Manual. The overall objective of #ffort was to establish rating/inclusion criteria

for CMFs and guidelines on how CMFs could be incorporated into the next edition of the HSM. The
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second part of my presentation will provide a very overview of other NCHRP projects being led by
' b/ Qa ay SafatKkResearch Center.

Transportation Equity

Facilitator: Curtis T. Bradley, NCDOT

b/ 5h¢Qa S5ABSNESIT 9ljdaAdGrofSE FYyR LyOfdzAAGS t2fA0
Presenters:
Aldean Coleman, North Carolina Department of Transportation
Jamille Robbins, North Carolina Department@nsportation
Tunya Smith, North Carolina Department of Transportation
NCDOT is committed to providing diverse, equitable, and inclusive (DEI) policies and practices that
improve transportation access, services, and projects. This commitmeratrisportation equity
AYLI OG& b/ 5h¢Qa o6daAaAySaa LINI OGAOSa yR OAGAT Sya
transportation every dayin this session, NCDOT will present ongoing projects, initiatives, and
strategies focused on public involvement, enviromta justice, and internal DEI strategies. Within
this presentation there will be discussions that highlight the context of these initiatives and potential
research needs.
Participants can expect to learn the following:
1 Receive an overview of the Strate@g&quity Agenda (SEAChange), a living document that
provides a set of forwartboking strategiesor increasing equity, from NCDOT divisions that
directlyreport to the Chief Operating Officer.
1 Understand what agenewide initiatives are being created embed DEI in all Transportation
Programs and Services.
0 Learn the benefits of having a DEI perspective in the decisions and services provided
by the entire NCDOT organization from planning and operations to construction and
design.
1 Learn about how puix engagement methods can motlee Department beyond geographic
based equity consideratiorie a more needs based (age, minority, gender, low income,
disability, accessibility) evaluation.
f Discuss potential research needs and opportunities to supportNCR & O2 YYA G YSy (i |
initiatives and strategies.
NC Transportation Center of Excellence on  Mobility and Reducing Congestion
Facilitator: J. Neil Mastin, NCDOT

Introduction

Presenter: Billy Williams, North Carolina State University

The North Carolina Center of Excellence on Mobility and Congestion is a consortium of the three
Triangle universities along with Fayetteville State University and North Carolina Agricultural and
Technical University. Researchers and students at the filesities are forging synergistic
collaborations through research projects spanning three focus areas aimed at improving
transportation access and mobility and reducing congestion. In the presentations that follow, the
project leaders will highlight therpgress and anticipated outcomes of the research and also discuss
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how the collaborative relationships fostered by the center of excellence activities will continue to
provide value to the state in future research and development.

Deep Learning Software folraffic State Prediction

Presenter: Sambit Bhattacharya, Fayetteville State University

This project is pushing the forefront of applying the Sim2Real concept to advanced traffic control

system design. Sim2Real grew out of the robotics field from thealasicreate realistic simulation of

robotic systems that would allow rapid transfer of simulated skills to actual robotic systems. The need

for realistic simulation for design and testing of traffic control systems is great because the acquisition

of realworld data at the scale required for robust system design and testing is not possible. The

project team is creating a firstf-its-] AY R 22 Ay (0 &aAYdzZ  GA2Y AYyGdS3ANI GAY
program with the CARLA op&ource autonomous driving simuéat

Smart Connected and Automated Vehicle Fleet Management: Developing Regional Dispatch
Decision Support for Congestion Mitigation

Presenter: Missy Cummings, Duke University

With the arrival of enhanced vehicle and infrastructure connectivity, as weglbgentially new
technologies like selfriving vehicles, the workload of regional dispatchers will increase for both
routine and unusual congestiemanagement tasks. fmehicle technologies like GiéGabled

navigation software applications theoreticallid drivers in reducing the impact of congestion on

their travel times, but resulting emergent behavior can cause new areas of congestion that cause
safety problems. Moreover, not all drivers use such alerting tools so it is not clear how and when to
pushcommunications to traditional vehicles in order to mitigate negative congestion consequences.
¢2 0KA& SYRX 5dz21S | YAOSNBEAGEQA | dzYlya |yR ! dzizy
(Congestion Alerting Decision Support) tool that allows transportation plarthe ability to see the
impact of congestiortaused rerouting apps on local communities (including hospitals, schools, and
first responders). It also provides the ability to determine when and where to communicate with both
connected and conventional vilfes to minimize congestion impact both in advance of known traffic
disruptions (like construction), but also for raa&he incidents.

Transit and MaaS Role in Improving Economic and Healthcare Access for Underserved Populations
Presenter: Kai Monast,dith Carolina State University

Changes in healthcare policy such as Medicaid Transformation combined with deployment of new
ridesharing technologies and occurring during a global pandemic are shifting the landscape of
transport in NC, especially for histeally underserved populations. This project documents how

these shifts are impacting how North Carolinians access healthcare and other destinations. To
accomplish these goals, surveys, interviews and transportation network modeling are combined with
spatial and tabular data for the Inter County Public Transportation Authority in northeastern North
Carolina to analyze five distinct transition periods centered around GO3/IMedicaid

Transformation, and Mobility as a Service, which all occur duringesrZimespan.

HiH#
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2021 North Carolina Department of Transportation Research & Innovation Summit
Presenter/FacilitatorBios(as 0f10/3/2021)

Ishtiak Ahmed, Ph.D.

Dr.Ahmed is a postdoctoral research scholar at Institute for Transportation Research and Education, NC
State University. From 2015 to 2020, he worked as a research assistant at NC State University. He
completed his MS in 2017 and PhD in 2020, both from tvieerigineering department of NC State

' YAGSNERAGED® |S O2YLX SGSR KAa o0l OKSt 2NRa RS3INBS Ay
Bangladesh University of Engineering and Technology.

Majed AFGhandour, Ph.D., PE, CPM, MCSD, MCT

Majed Al-Ghandour serves as a Director of the Project Management and Powell Bill Program and the
Assistant Director with NCDOT Planning and Program Division. He has over 26 years of work experience
in the areas of planning, modeling, analysis, program manageratate and federal policies, project

funding, and scheduling. Majed received a Ph.D. in Civil Engineering from NCSU. He is a registered
Professional Engineer in North Carolina and Virginia. He serves on many National Cooperative Highway
Research PrograifNCHRP) panels and committees and has published more than 34 papers. Majed also
serves as the Chair of the American Society of Civil Engineers (ASCE) Transportation and Development
Institute (T&DI) Street and Highway Operations Committee. He is an Adjafies$or at NCSU and FSU.
Al-Ghandour received the 2020 ASCE Government Civil Engineer of the Year Award in September 2020.

Alex Albert, Ph.D.

Dr. Alex Albert is an Associate Professor in the Department of Civil, Construction, and Environmental
Engineerig at NC State University. He earned his Ph.D. in Civil Engineering from the University of

/| 2f 2N R2 |G . 2dZ RSNIAY Hanmod® |I'S +faz2z NBOSAGSR | Y
' YAGSNERAGEZ tSyyaet gl yAl Joyaddressing the safetyichallengesS NIi Qa NB
experienced in the transportation and construction industry.

Abdullah Alsharef, Ph.D. Candidate

Abdullah Alsharef is a Ph.D. candidate in Civil Engineering (major) and Statistics (minor) at NC State
University (NCSU). el N SR KA & YIFadSNRa RSAINBS G b/ {! o0& AY
and designed model approaches to predict construction expenditures for transportation megaprojects.

His current research interests include construction and traffic safetyag@ment, payout curves

prediction, and developing best practices in construction.

Chandra Asthana, Ph.D.

Dr. Chandra B. Asthana completed undergraduate education in aeronautical engineering at the Indian
Institute of Technology, Kharagpur, the postgraguatucation in aeronautical engineering and Ph. D.

in control systems design at Indian Institute of Science, Bangalore. He has worked at Air India, Defense
Research and Development, Hyderabad, India, at CAE Inc. Montreal Canada and Lockheed Martin,
Netherlands. He has taught at McGill and Concordia University, Canada. He is currently an Associate
Professor at Elizabeth City State University. His research interests are in the area of aviation,
aerodynamics, control system design, modeling, simulation, diyead unmanned aerial vehicles,

teaching and mentoring undergraduate and graduate students.

Siddharth BanerjeePh.D. Candidate
Siddharth is a PhD Candidate in the Civil, Construction, and Environmental Engineering department at
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NC State University. Oniglly hailing from India, he obtained his BS in Civil Engineering from India and
YFadSNRa Ay O2yaidNHzOGA2Y YIFyYylF3SYSyid FNBY ! NRT 2yl
enthusiast with a graduate minor in Statistics from NCSU and is sdeladgress numerous

construction management related issues using artificial intelligence. At NCSU, he serves as the President
of Construction Management Association of America (CMAA) and Treasurer of the Associated General
Contractors (AGC) student orgaaiions.

Steven Bert

{0S®S . SNIi Aa GKS /KAST {GNYXGS3Ie hFTFFAOSNI FYR tNAY
professional career has included both academic and consultant services in the areas of economic,

geospatial, and data analysis, tat@velopment, policy evaluation, and transportation planning. During
{0S@®SQa GAYS |G Lew9x KS RS@PSE2LISR (GKS Lzt AO0fe |
which can be used to estimate the economic and social costs that result from ligibosl and other

safety events. Steve takes an active role in professional service activities in the industry serving as the
Communications Coordinator for the Economic Development and Land Use Committee (AMS50) and

member of the Standing Committee on Mgportation Economics, Revenue, and Finance (AJE50) of the
Transportation Research Board.

Sambit Bhattacharya, Ph.D.

Dr. Sambit Bhattacharya is a Professor of Computer Science at Fayetteville State University, North
Carolina, USA. He specializetesching Computer Systems & Atrtificial Intelligence (Al) courses, and he
works on Al research with a broad range of techniques and applications, and with multidisciplinary
teams. He has published many research articles, and has directed projects funideldtay agencies

and private industry.

Minerva Bonilla, Ph.D. Candidate

Minerva earned her B.S. in Civil engineering from Texas Tech University and completed her M.S. in Civil
Engineering with an emphasis in Construction Engineering from North CaroliadJ8taersity. She is
currently working on her Ph.D. in both Construction and Transportation Engineering at NCSU under the
direction of Dr. William Rasdorf. Minerva's research areas include constructability, modern
unconventional intersections and intdéranges, and funding for transportation infrastructure.

J. Eric Boyette

Eric Boyette was named secretary for the N.C. Department of Transportation by Governor Roy Cooper in
February 2020. As transportation secretary, Boyette oversees one of the largesirsatained

highway systems in the nation, and all modes of transportation, including aviation, ferries, rail, public
transit and bicycle and pedestrian transportation, as well as the Office of Civil Rights and Division of
Motor Vehicles. He is the chanan of the N.C. Turnpike Authority Board of Directors and serves on the
State Ports Authority Board of Directors and State Emergency Response Commission. Boyette earned a
Bachelor of Science from Barton College.

Curtis T. Bradley, Ph.D.

Dr. Curtis T. Braely is a member of the NCDOT Research & Development Unit, where he serves as the
Research Implementation Managéte is responsible for assisting with the implementation of research,
technology transfer as well as evaluating the results of research psojeletis also the Project Manager
for the Planning, Programming, Policy, & MiMiibdal SubCommittee and conducts internal research

and statistical analysis to guide internal practices and methodologies.
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Sarah Brown

Brown is currently a transportation afyst at Kittelson & Associates. She received her Master of City

and Regional Planning at UNC Chapel Hill and has bachelor's degrees in Civil Engineering and
Professional Writing from Worcester Polytechnic Institute. Sarah was a research assistantldCthe U
Highway Safety Research Center and worked closely with the Health and Community Sciences team as
well as the Collaborative Sciences Center for Road Safety on a variety of projects exploring
transportation safety. Sarah was a recipient of the 2020 DwigHEisenhower Transportation

Fellowship, and she focused her work on exploring the nuances of messaging and framing around safety,
equity, and police enforcement within active transportation. Her interests lie in mobility justice and
exploring connectionbetween safety, design, power, and human rights.

Gregory Carlton, Ph.D. Candidate

Gregory Carlton is a PhD Candidate in the Department of Geography, Environment, and Sustainability
(GES) at UNCG. His focus is on studying emerging transportation maomeghtthe use of geospatial
techniques, network analysis, and big data analytics. His current research emphasis is on identifying
distributional inequalities in Electric Vehicle Supply Equipment (EVSE) using areal artihspace
accessibility frameworks.

Matthew Carroll

Matthew is a graduate student at East Carolina University studying Software Engineering. He received
his B.S. in Engineering with concentration in Electrical Engineering from E.C.U. in 2020. His recent
research work focuses on applying mamhlearning technigues to traffic simulation.

Tara Cavalline, Ph.D.

Dr. Cavalline is an Associate Professor in the Department of Engineering Technology and Construction
Management at UNC Charlotte. She and her team perform research on cementitious taateria

concrete recycling, quality assurance, asset management for pavements and bridges, and forensic
engineering. Engaged in research to support NCDOT for over 10 years, her team has completed and

active projects in the areas of bridges, pavements, andtasanagement. She serves as a member of

Cw. Q&8 C¢NIYALRNIFGAZ2Y LYFNF &0dNHzOGdzNE DNRdzL ' yR 2V
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Solutions Team.

Thomas ChasgPh.D.

Mr. Thomas Chase is a Research Scholar with ITRE and is the NC State University lead for the NCCAV
Center. Thomas leads ITRE's ITS and CAV Research Areas which focus on deployment evaluation, benefit
cost analysis, simulation, and humarwtfars. He specializes in freeway operations, pedestrian behavior

and simulation, big data and visualization, advanced signal control, travel time reliability, and network
modeling and monitoring.

Tianyang Chen, Ph.D. candidate

A Ph.D. candidate in Geograpfiom the University of North Carolina at Charlotte. He serves as a
research assistant in the Center for Applied Geographic Information Science. His research interests are
around GeoAl, 3D GIS, and geocomputation.

Yuhan Chen, Ph.@andidate
Yuhan Chen i@ Ph.D. student advised by Dr. Lobaton in the Active Robotic Sensing (ARoS) Lab at North
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Carolina State University. She received her B.S. degree in Electrical and Communication Engineering
from the South China Normal University and her current reseatehngsts include machine learning,
bio-signal processing, and computer vision.

Michael ClamannPhD

Michael Clamann joined HSRC as a senior human factors engineer in 2018. He researches how
technology can help reduce human error on our roadways, and his areexpertise include human
automation interaction and autonomous vehicle technology. For more than 17 years Michael has

worked in industry and academia studying how people can effectively team with highly automated and
autonomous systems in a varietya@dmains including transportation, aerospace, defense, and
telecommunications. He also represents HSRC as a member of the North Carolina Department of

¢CNI YALRNIIFGA2YyQa Cdz f & ! dzizy2Y2dza +SKAOES /2YYAlGQ
Research GroupMichael received a Ph.D. in Industrial and Systems Engineering with a Psychology minor
at North Carolina State University in 2014. He received a M.1.E. in Industrial and Systems Engineering
and a M.S. in Experimental Psychology from North Carolina Statersity in 2011 and 2002,

respectively. He is a Certified Human Factors Professional (CHFP) and a member of HFES.

Daniel Coble

Daniel has been with the Institute for Transportation Research and Education at NC State for 7 years,
over3yearsasstaffdH Aa OdzNNBydfe 2Nl Ay3I (261 NRa KAa al adas
specializing in transportation systems. He has assisted in leading data collection efforts in operation and
safety studies in various transportation modes including ferry, r&i&/pedestrian, and highways. A few

examples of those studies are sound studies on rumble strips and sound walls, effectiveness of radar
vehicledetection systems at rail crossings, and plargeking technology for airports.

Abigail Cochran, Ph.D.

Dr. Abigail Cochran holds a Master of City Planning and Ph.D. in City and Regional Planning from the
University of California, Berkeley. She is broadly interested in travel behavior, transportation policy,
disability, aging, and health. She is presently waylis a postdoctoral research associate at the
University of North Carolina at Chapel Hill, researching barriers to accessing transportation to health
care and new models for providing n@emergency medical transportation.

Aldea Coleman

Aldea Colemais thePolicy Director for North Carolina's Department of Transportation (NCD&)dga

is responsible for managing strategic initiatives and policies within the agency. Aldea joined NCDOT after
many years of national transportation and urban planning waditkr experience includes advocacy
programming that resulted in safer street design for communities, and outreach initiatives that

advocated for more culturally sensitive community design.

Jason Coupet, Ph.D.

Jason Coupet is a University Faculty Schola®asdciate Professor of Public Administration in the
{OK22f 2F tdzoftAO YR LYGSNYylFrdGA2yLrt ' FFFANBR G b/
University of lllinois at Chicago, and his BA in Economics from the University of Michigaseétisire

interests include strategic management, Data Envelopment Analysis, performance measurement,
organizational economics, research methods, and the political economy of organizations. He was also a
National Science Foundation Mentoring Fellow in EconsfDITE) at Duke University.
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Mary (Missy) Cummings, Ph.D.

Professor Mary (Missy) Cummings received her B.S. in Mathematics from the US Naval Academy in 1988,
her M.S. in Space Systems Engineering from the Naval Postgraduate School in 1994Parid. her

Systems Engineering from the University of Virginia in 2004. She is currently a Professor in the Duke
University Electrical and Computer Engineering Department and the Director of the Humans and
Autonomy Laboratory.

Chris Cunningham, Ph.D.

Chris s currently Director of Systems Design and Operations at ITRE (Institute for Transportation

Research and Education) at North Carolina State University. He has been with ITRE for 20 years. Mr.

[ dzy y AY3AKI YQa | NBFa 27F SE LISIpaddstish safeyy @rfd dperations,ddT FA O &
general traffic operations. In addition, Mr. Cunningham manages the Traffic Systems Innovation

Program (TSIP) at ITRE, which regularly deploys specialized data collection applications and traffic
systemsthatrequd Ayy 2@ G6A PGS RI G O2tft SOGA2Yy (GSOKYyAldz$Sad
AyOfdzZRS b/l wtX GKS Cl213X (GKS Ca/{!X b/5h¢X L¢9XZ b
program, and 3M Traffic Safety Solutions. He has assisted or led in over 60 prifle¢teese clients.

Joy Davis, MPA, PMP

Joy Davis, MPA, PMP, is a Research Coordinator at the Institute for Transportation Research and
Education. She has more than 15 years of experience managing international and domestic projects
focused on improvinguyblic sector processes and project outcomes. She is a member of the
Transportation Research Board (TRB) Standing Committee on Access Management (ACP60), the
incoming chair for ANB10(6) Subcommittee on School Transportation, and serves as a panel member for
multiple National Academies of Sciences, Engineering, and Medicine Research projects.

Barbara Doll, Ph.D.

Barbara Doll is an Extension Associate Professor in the Biological & Agricultural Engineering Department
and Extension Specialist for NC Sea Grasgdat North Carolina State University located in Raleigh,
North Carolina. Barbara holds a Ph.D. in Biological and Agricultural Engineering and is a licensed
professional engineer. Barbara leads the Stream Restoration Program at NC State University, which
carries out research, trains students, conducts numerous training workshops for professionals and
organizes EcoStream, the Southeast Regional Stream Restoration Conference. Doll is the principal
investigator for more than $1 million in grant funds and leadteam of engineers and students that
conduct outreach and research projects focused on evaluating the performance of stream restoration
efforts, developing new techniques for ecological restoration, and assisting communities with flooding
and water quaty challenges.

Monica Duval

Monica Duval is the Assistant Locating Engineering for NCDOT Division 3 Location and Survey's Unit.
Monica has over 30 years of engineering and surveying experience in both the private and public sector.
Her career includes sueying, roadway design, bridge management and utility coordination.

SarvaniDuvvuri, Ph.D.

Ms. Sarvani Duvvuri is pursuing her Ph.D. in Infrastructure and Environmental Systems with emphasis on
Transportation Engineering at the University of North C¢reli G / KI NX 23 0S® { KS NBOS
degree in Transportation Engineering from the University of North Carolina at Charlotte in May 2020
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research iterests are traffic safety, traffic operations, intelligent transportation systems and
transportation planning.

Nastasha Eark oung

Nastasha Earl¥oung is a graduate of North Carolina A&T State University Class of 2012, with a

ol OKSt 2 NRa rihgySh®begai Her c&rgeBwitlyNSCOOT in 2012 through the Transportation
Engineering Associate Program. After completing NCDOT rotational program, she joined NCDOT
Transportation Planning Division (TPD) in 2014. In TPD, she has gained experience imdevelop
comprehensive transportation plans and travel demand models, as well as working with Rural Planning
Organizations throughout the state. Nastasha joined the Statewide Initiatives team in 2017, and
currently oversees development of the Strategic Transgi@mn Corridors (STC) Master Plans and NC
Moves 2050 (North Carolina Statewide Multimodal Transportation Plan), and joined the NCDOT
Resilience Program Team in 2020.

Montana Eck, Ph.Dcandidate

Montana Eck is from OId Fort, North Carolina, and is a PhD candidate in the Department of Geography

at the University of North Carolina at Chapel Hill. Born and raised in the heart of the southern

LI £ F OKALY az2dzyil Ayasz a2 yedshapeddyhisiBsarlledplignces y i S NS a
with extreme weather and climatic change in his own community. Currently, his dissertation research

seeks to provide novel insights into how precipitation events can influence car crash risk in the

Carolinas. In partidar, he hopes to bring attention to the significant disparities in risk between our rural

and urban communities.

Bryan Edwards

Mr. Edwards is a native of North Carolina and a Professional Engineer with over 27 years of experience,
both in the private angbublic sectorHis 20 year past experience with NCDOT includes Rail design,
CADD standards and automation and DocuSign administration. Edwards now serves as the Electronic
Construction Systems Engineer where he is focused on introducing, implementingaaimndizing

technology and innovation in construction practices and processes.

Charles Edwards

Edwards has over 50 years in the transportation, distribution, and logistics industry. He began his career
as a truck driver in Toronto. Since then, he has wdrik international freight forwarding in Canada and

the UAE, numerous sectors of the airline industry, aviation design and manufacturing in Germany and
the United States, ocean freight, rail management, economic development, and education. Mr. Edwards
isa Professor of the Practice at the University of North Carolina at Chapel Hill in the Department of City
and Regional Planning. He is a Scholar Fellow of the beta chapter of Sigma Chi Mu Tau (Supply Chain).

Wei Fan, Ph.D.

Dr. Wei (David) Fan currently ses as a full professor in the Department of Civil and Environmental
Engineering (CEE) at The University of North Carolina at Charlotte (UNCC). He is the Director of the
USDOT University Transportation Center for Advanced Multimodal Mobility Solutiosdandtion

(CAMMSE). Dr. Fan holds a Ph.D. (May 2004) in Civil Engineering & Transportation from the University of
¢SElFa G !'dzadAy 61221 WSY | 2NY&AHLOL D

Daniel Findley, Ph.D.
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has 15 years of experience in economic impact analysis,-matial transportation studies, human
behavior research, and transportation engineering studies, collectively. He holds a Ph.D. in Civil
Engineering from North Carolina State Wnsity and is a licensed Professional Engineer (PE) in North
Carolina.

Clare Fullerton, PE

Clare Fullerton, PE is a Value Management Program Engineer in the Construction Unit and is the CLEAR
program manager for NCDOT. Clare chairs multiple researakcsdpr the Department. She has been

with NCDOT for over four years and previously worked in construction management for various EPC
firms. She is a Civil Engineer and a graduate of the Georgia Institute of Technology.

Hardik Gajera, Ph.D. student

Mr. Gagra is a research assistant and Ph.D. student in civil engineering program at UNC Charlotte. He
O2YLJX SGSR KA& aladSNRa RSAINBS Ay KAIKgle FyR N}y
Ay OA@GAf Sy3aArAySSNAy3 |y Rghvay and BaNsPaitatiéh &mpyiNgedhg fioidS OA | f A
India. He also worked as a project engineer at SVNIT, Surat, India.

Richard GreengPhD., PE, PLS

Dr. Richard Greene is the Unit Head for NCDOT Photogrammetry Unit. Dr. Greene is a Professional
Engineer andProfessional Land Surveyor in the State of North Carolina. The Photogrammetry Unit
acquires aerial imagery and aerial LIDAR elevation data and generates geospatial information products
used for transportation planning, design, and construction.

Andy HamPh.D.

Andy Ham received Ph.D. in industrial engineering from Arizona State University in 2009, and M.S. in
ORV/IE from University of Texas at Austin in 2000. He is currently working as an associate professor in
Applied Engineering Technology, North CaroR8a State University. Prior to the current position, he

worked for Samsung Electronics, Samsung Austin Semiconductor, GlobalFoundries, AMD, IBM/ILOG, and
Berkshire Grey (Robotics). His research is currently focusing etimeadcheduling of vehicles, @nes

and robots in smart factories, smart warehouses, and logistics industry.

Katherine (Katie) Harmon, Ph.D.

Dr. Katie Harmon is a Research Associate at the University of North Carolina (UNC) Highway Safety
Research Center. She received her doctoratepidemiology from UNChapel Hill in 2018. She also
holds a Master of Public Health with a joint concentration in Epidemiology and Environmental and
Occupational Health from Saint Louis University and a Bachelor of Science in Environmental Health
Sciencdrom The University of Georgia. In addition, she is a graduate of the CDC/Council of State and
Territorial Epidemiologists (CSTE) Applied Epidemiology Fellowship program. Her current focus is the
study and prevention of injuries among vulnerable road sser

J.R. Hayes
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construction between the NCDOT and the City of Greensboro. He spent the first 14 years in Surveying

and the last 3 as an Assistant Resident Engirdsyes became a licensed drone pilot in 2020.

Stephen Heiny
Stephen Heiny joined the Highway Safety Research Center in 2016 as a Junior Research Associate. He
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primarily works with the National Center for Safe Routes to School providing support for Walkand

to School Day planning and registration, research into youth active travel safety, and efforts to promote

youth safety as part of Vision Zero. He also provides technical assistance, supporting the websites for

both Walk and Bike to School Day and Megional Center for Safe Routes to School. Stephen holds a
YIFAGSNRa RSAINBS Ay /AGe YR wS3A 2y EChapelHillwhgre y 3 F NP
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sociology at the University of Notre Dame

Matt Hilderbran, PE, CPM

aN¥» aldd wed I AfRSNDNIQy> t93 /ta Aa GKS CASEtR hLISN
Unit. Mr. Hilderbran oversees Technician Certifications and Ristgessments, Facility Approvals and

Audits, FHWA Material Project Certifications, along with overseeing inspection and approvals on various
manufactured products such as pipe, concrete precast/prestressed members, guardrail, steel structural
members, etc.Mr. Hilderbran also manages the State Data Collection Section which handles various
non-destructive and destructive testing and investigations on in place material along our highways.

Abdollah Homaifar, Ph.D.

Dr. Abdollah Homaifar is the Duke Energyirient professor in the Department of Electrical and

Computer Engineering at North Carolina A&T State University. He is also the director of the Autonomous
Control and Information Technology Institute and the Testing, Evaluation, and Control of Heterogeneo
Largea O £ S {@aidSya 2F ! dzi2zay2Y2dza +SKAOf Sad 5N | 2YI A
Learning, Approximate Reasoning, Soft Computing, Evolutionary Computations, Stochastic Control and
Estimation, Modelling and Control of Systems of SystemsytiRsb

Rodney Hough

Rodney Hough is a member of the NCDOT Photogrammetry Unit, where he serves as an Engineer Il. He
is responsible for the planning, acquisition, and processing of UAS imagery and data that is used for
mapping projects such awnstruction earthwork quantity calculations, survey grade data for disaster
response, and construction monitoring. In addition, he is working on the development of the

procedures and requirements necessary for optimal collection of UAS imagery andidesaidus

survey grade mapping products that can be derived from UAS imagery.

Trace Howell

Trace Howell is a professional engineer and Project Engineer with HNTB. For the last five years he has
been working as an embedded Project Manager with NCDOTaRiviBrior to working in Division 3, he

was on the NCDOT Transportation Engineering Associates Program (TEA), and later began working for
HNTB in their Raleigh office developing roadway, traffic control, and pavement marking plans.

Joseph E. HummePh.D, P.E.

Joseph E. Hummer is the State Traffic Management Engineer with the North Carolina DOT Mobility and
Safety Division. He specializes in alternative intersection and interchange designs. Joe began
researching the designs in 1990, has published numesticles about them, has invented several new
designs. He was on the civil engineering faculty at UNC Charlotte, NC State, and Wayne State before
joining NCDOT in 2016 in part to see if he could get more research implemented.

Elyse Keefe
As a Project Mnager at the Injury Prevention Research Center, Elyse contributes to a variety of projects
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and programs focused on advancing Safe Systems approaches to road safety using a public health
framework. She currently coordinates technical assistance and |daigedevelopment efforts for

Vision Zero communities across North Carolina as well as a number of other projects to advance systems
thinking for a variety of audiences. Elyse holds master's degrees in Public Health and Social Work from
UNGCChapel Hill.

Mohammad Khalid

Mohammad Khalid is a Graduate Research Assistant in the Department of Construction Management at
East Carolina University. Khalid received his Bachelor of Science degree in Civil Engineering with a
research focus on Structural Engineering. lds Veersatile industry experience with international

exposure to multiple heavy civil infrastructure projects as a civil engineer, responsible for administrating
design, coordination, safetiisk management, and overall technical supervision. Khalid's reisea

interest includes construction safety performance, UAV applications, htte@dmology interaction,

structural analysis, damage evaluation, and criticaktffre constructability methods.

Christina Kranz, Ph.D.

Christina is a postdoctoral scholar atrth Carolina State University in the Department of Crop and Soll
Sciences. She is working in the Sediment and Erosion Control Laboratory on a DOT funded project
looking at differences in compost amendment rate on roadsides-posstruction to help reduceunoff
and erosion, and to increase vegetation establishment.

Seth LaJeunesse

Seth LaJeunesse is a Senior Research Associate with the University of North Carolina Highway Safety
Research Center (UNC HSRC). He designs studies that draw from psychology, sociology, and systems
science to explore ways of accelerating the diffusion @fet mode shift and safety innovations. Seth is

' YSYOSNI 2F GKS ' YSNRAOIY tflryyAy3a 1 3a20AF0A2y YR
Committee and Transportation Safety Management Systems Committee. Formerly a school

psychologist, he holds aasters in School Psychology and City and Regional Planning.

Benjamin Lartey, Ph. mandidate
Lartey is currently pursuing his PhD in Electrical Engineering at the aforementioned university. His
research interest is in transportation specifically mobititydemand applications.

Matthew (Matt) Lauffer

Matthew (Matt) Lauffer is an Assistant State Hydraulics Engineer for North Carolina Department of
Transportation Hydraulics Unit and has been with the Department for 22 ydaits manages the

HydraulicDedy | yR | A3dKgl & Cf22RLIFAY tNRBANFXY FyR (F1Sa
Resilience activities. He is a member of the Transportation Research Board Committee on Hydrology,
Hydraulics and Stormwater and is a member of the AASHTO Technical GenumiHydrology and

Hydraulics.

Jinkun Lee, Ph.D.
Dr. Lee is an assistant professor of engineering department at East Carolina University. His recent
research focuses on the analysis of road traffic network performance based onlzaged simulation.

Nancy Lefler
Nancy Lefler is a Senior Research Associate at the UNC Highway Safety Research Center. She has over
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fifteen years of experience in the transportation field specializing in transportation data collection and
management, state data systems, daaalysis, program evaluations, and information dissemination.
Nancy serves as Secretary for the TRB ABJ20 Statewide Transportation Data and Information Systems
Committee and Chair for the ABJ20(1) Roadway Safety Data Subcommittee.

ChiaHung Lin, PhBandidate

Mr. Lin is a PhD student at North Carolina State University ECE department under the supervision of
Prof. ShikChun Lin. His research interest are the development of deep leabaisgd algorithms and
communication systems design.

ShaojieLiu, Ph.Dcandidate
Shaoijie Liu is a Ph.D. Candidate in the Department of Civil Engineering, UNC Charlotte, interested in
transportation safety and CAV.

Yajie Liu, Ph.Dcandidate

Yajie Liu is a seconekar Ph.D. student and research assistant in the Departme@iwilf Construction,
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of advanced technologies with techniques in infrastructure engineering. These technologies and

techniques include unmanned airéraystem (UAS), photogrammetry and 3D mapping, surveying and
measurement, GIS, remote sensing, computer vision, LIDAR, and laser scanning. Applications include

data collection, condition assessment, deterioration, sustainability and resilience, thisdielof

failure, and risk evaluation and management.

Matthew Macon

Matthew Macon is an Engineer | and an UAS pilot with North Carolina Department of Transportation
Photogrammetry Unit. He has flown over 30 UAS Missions ranging from borrow pits to adoriec
corridors. His responsibilities are planning, acquisition, and processing of UAS data. Creating various
geospatial products to calculate volumetric soil quantities for construction estimates.

Michael Madsen

Michael Madsen is the GIS Analyst/ManafperDivision 3 of the NCDOT. Michael has worked for

b/ 5h¢ F2NI I fAGHGES 20SNI v @SIFENB YR KIFI@S 20SNIp @
expert. GIS is an amazing field which opens the doors to many transportetaiad solutions yeto be

discovered.

Dana Magliola
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economy to infrastructure investment, Magliola is active across the spectrum of NCDOT project delivery

from planning through construction. Magliola joined NCDOT in 2018 from NC State University where he

led the Supply Chain Resource Cooperative, and served as the Supply Chain Management subject matter
SELISNI F2NJ b/ {0 (dSQa Ly Rddhé Bdvérdity od\irginyMadlidday { SNIIA O
began his career in transportation with Danish container shipping giant Maersk and later worked for the

freight forwarding division of UPS Logistics.

Neil Mastin P.E.
Neil Mastin is the Research and Developmenniger for the North Carolina Department of
Transportation. As R&D Manager, he oversees a program with a research portfolio of more than 100
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active projects. The NCDOT research program provides the agency access to cutting edge university
research and natieal resources in addition to providing internal services to NCDOT. Prior to this role,
Mr. Mastin spent more than 15 years in Pavement Engineering and Asset Management roles at the
agency.

Kenny McCourt

Kenny McCourt is an Assistant Resident EngineewrirnlBiconstruction office for the NCDOT. Kenny
oversees many bridge and roadway projects. He has been with the Department for 8 years and
previously worked as a construction surveyor on multiple projects including vertical and roadway
projects. He is a vetan of the USAF and a graduate of Southwestern Community College with a Civil
engineer technology and Surveying technology degree.

Noreen McDonald, Ph.D.

Dr. McDonald is the chair of the department @fy@nd regonal planningat UNC Chapel Haind holds

the Thomas Willis Lambeth Distinguished Chair in Public Policy. She also serve as Associate Director of
the Collaborative ScienseCenter for Road Safetynd Southeastern Transportation Research,

Innovation, Education and Development Cedter 5 NX» a O52y | f RQa ¢2N)] Aa |G GK
and public health. Currently, she is studyimayv changes in transport technology and policy impact road
safety and access to healthcare. Her previous work focused on how infrastructure such as schools,
roads, and bike lanes impact road safety and physical activity especially for children and goltsg a

Dr. McDonald received her undergraduate degree from Harvard in engineering and chemistry and her
Ph.D. in city planning from UC Berkeley. Prior to becoming a professor, she worked as a consultant

for Cambridge Systnaticsand Mercer Management Consulting (n@iver Wymaip

Colin Mellor

Colin began his career at NCDOT in 1994. Since then, he has worked as a public servant and in private
industry as a geologisnd a geophysicist, gradually changing paths through environmental coordination

FYR LISNXYAGGAY3T NRfSa (2 bot! Iylrfeara FyR SYy@ANRY
Policy Unit he oversees NEPA project compliance for the eastern halfédfihe § S | yR Aa 2y S 2-
technical leads on Governor Coopers Climate Chémgesed Executive Order 80. He earned a
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Geology from UNC Chapel Hill. He i¢oath Carolina Licensed Geologist.

RaunakMishra, Ph.D. student

Mr. Mishra is currently a Ph.D. student of Infrastructure and Environmental Systems (INES) program at

GKS | YAGSNEAGE 2F b2NIK /I NRf A ydegrdein CvilkEhgh&eing, i S @ a N.
and master's degree specialization in Transportation Engineering from India. He worked as a consultant

in technical advisory support at National Rural Infrastructure Development Agency, Ministry of Rural
Development, Govt of tha.

Kai Monast MRP

As the Director of the Public Transportation Group and Interim Director of the School Planning and
Transportation Group at the Institute for Transportation Research and Education, Kai Monast works
closely with public and pupil transpation systems, NCDOT, NCDPI, and other industry stakeholders to
provide policy analysis, training, assistance with technology implementations, and advice for operations
and improvements in efficiency. Kai was trained in urban and transportation planinihg Bniversity
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of North Carolina at Chapel Hill, where he attended both undergraduate and graduate school and is
currently a parttime doctoral student.

Brina Montoya, Ph.D.

Brina Montoya is an Associate Professor in the Department of Civil, Constratm&Environmental
Engineering at North Carolina State University. Her expertise is in geotechnical engineering, and
research interests are in assessment and mitigation of soil behavior subjected to natural and
anthropogenic hazards. Dr. Montoya receivest Ph.D. from the University of California, Davis in 2012.
Prior to entering graduate school, Dr. Montoya worked for a geotechnical engineering consulting
company in the San Francisco Bay Area, focusing on foundation design and liquefaction mitigrgtion. S
is a licensed engineer in the state of California.

Gichuru Muchane

Gichuru Muchane is the Assistant State Structures Enginéenversees NCD@Tstructures

alyF3SySyid ! yAdGQa tNRBINIY yR t2fA0e 5S@St2LISydas
degrees in Civil Engineering from Duke Univerditg.is a North Carolina registered Professional

Engineer, and has over 26 years engineering experience, of which 21 years have been with the

Structures Management Unit.

Becky Naumann, Ph.D.

Dr. Becky Naumanis a research assistant professor in the Department of Epidemiology and core faculty

Fd ! b/ 4Y4Yad Ly2d2NBE t NBOSyiAz2y wSaSINOK /SyiSNX» 5N b
Her work is focused on understanding risk factors and trends ofemtional injuries and evaluating

injury prevention interventions, largely in the areas of road traffic injury and opioid overdose.

Methodologically, Dr. Naumann has experience and interest in applying complex systems science

methods to injury prevention.

Jaimie Nevins

Jaimie Nevins is the mobile GIS architect for NC Department of Information Techmicdogyportation,
GIS Unit.Nevins holds a part 107 and assists the UAS group with GIS products like imagery viewers,
dashboards, and surveys, as well aphalupport the program during natural disasters.

D. Chase Nicholas

D. Chase Nicholas earned his Master of Geospatial Information Science and Technology (MGIST) from
North Carolina State University and holds a Master of City and Regional Planning (M@RRg fr

University of North Carolina at Chapel Hill. Chase currently serves as a Geospatial Information Systems
Analyst at the NC State Institute for Transportation Research and Education. His skills and experience in
planning and GIS uniquely equip himbiing this perspective to bear on problems in urban and regional
issues like land use, transportation, economics, and policy.

{F N K hQ. NASy
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experience in nommotorized planning, education, policy, design, and research. Her primary focus is
conducting research and providing technical assistance tctiicmers to improve walking and bicycling

within communities. She has experience collecting field data such as volume, speed, and user profiles

and behaviors and has conducted controlled and naturalistic observational studies. Sarah is a certified
National Highway Institute (NHI) instructor and led the development of the North Carolina Department
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coordinator and as one of the original core group members of the Watch for Me NC campaign. She also

fl dzyOKSR | YR -M&dRized VolbirhedDaXa Prdyrarny for five years. Sarah has a Master of
Environmental ScienceandMa 3ISYSy i o6a9{ a0 FTNBY (KS ! yAGSNARA(GE 2
(UCSB) Bren School of Environmental Science and Management. Her undergraduate degree in Biology is
from UNGAsheuville.

SmriteePokharel, Ph.D.

Dr. Smritee Pokharel is a NSF Postdoctorddwevho is currently working with Dr. John Bang at North
Carolina Central University. She received her Ph.D. degree in the field of medical microbiology from
YoungNam University in South Korea. Her research has been focused on neurodegenerative diseases
secondary to environmental factors. She also has a high interest in health disparity studies related to
minority groups. Currently she is working on understanding the roles of free radical and ROS on beta
amyloid aggregation in Alzheimer's Disease bggiguantum dots and spin trap/arbMPO antibody

method with Bang's group.

Dr. R.J. Porter, Ph.D.

Dr. R.J. Porter, PE is a Highway Safety Engineer at VHB in Raleigh, NC. He has more than 20 years of
experience leading and supporting research spanninéppmancebased planning, programming, and
design; road safety; traffic operations; safety data systems; and user performance and behavior.

Moe PourGhaz, Ph.D.

Dr. PourGhaz earned his MS degree in 2007 from Carleton University, Canada, and his Ph.D. from
Purdue University in 2011.Before pursuing his MS in Civil Engineering, he practiced as a research
engineer in the area of nondestructive testing of composites and concrete in Concord, Canada. He is
currently an Associate Professor of Structural EngineenrigMechanics at NC State University.

Narcisa PricopgPh.D.

Dr. Narcisa Pricope is a professor of geography and the director of the GEOINT Certificate in the

Department of Earth and Ocean Sciences at the University of North Carolina Wilmington.ebhexdrac

t K5 FNRY GKS ! YyAOGSNBAGE 2F Cf2NARI Ay DS23IN} LKe |
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date, Dr. Pricope has published over 35 pemriewed articles on the various aspects of integrating

earth observation, remote sensing, and drone photogrammetry with sgatigporal modeling to

advance eosystem modeling.

GiorgioProestos, Ph.D.

Giorgio T. Proestos is an Assistant Professor at North Carolina State University, Raleigh, NC. He received
his B.A.Sc. in Engineering Science, M.A.Sc. and Ph.D. from the University of Toronto, Toronto, ON,
Canadain 2012, 2014 and 2018, respectively. He is a voting member of JOIAGEHE 445 Shear and

Torsion and its Subcommittee on Torsion 43e received the ACI Chester Paul Seiss Award in 2018

and the ACI Design Award in 2017. His research interestslénlgltgescale experimental testing,

development of new modelling techniques and the development of direct draskd assessment tools

for concrete structures.
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Brian M. Radakovic, PE, CFM

Radakovic has a BSCE and MSCE degrees from University ofaRldtida over 13 years of experience

in the NCDOT Hydraulics Unit. He is currently an advanced engineer in the Highway Floodplain Program
involved in coordinating FEMA NFIP compliance for NCDOT projects. He also works with a

multidisciplinary team includingeotechnical and structural engineers to maintain FHWA Bridge Scour
Program compliance statewide for all NCDOT bridges over streams. He also coordinates development
FYR YIAY(dSylyOS 2F (GKS | 8RNI dAZ A0a ! yAlQa @I N 2 dza

Stephen Robinson, P.E.

Rdinson is the Division Planning Engineer at NCDOT in Divistenr&cently became a Certified Drone
Pilot and is learning to use Drones for Earthwork along with traditional project documentation and visual
reporting.Robinson has also worked in Distiactd Construction offices.

wkIAKFE@ry G{NAYAEé {NAYAQDlIAlYyI t KOP50®
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Research Center. His areas of interest include traffic engineering and safety, human factohg an

application of statistics and econometric methods. Srini has more than 20 years of experience

conducting research for federal agencies including the National Cooperative Highway Research Program,
Federal Highway Administration and National Highwaffitr Safety Administration and state

departments of transportation including Virginia, New Jersey, New York, California, and North Carolina.

Srini earned a Ph.D. in civil engineering (transportation) with a minor in probability and statistics, from

the University of California at Davis and an M.S. in civil engineering (transportation) from the University

of Virginia at Charlottesville. He is currently actively involved in several TRB committees.

Xiuli Qu, Ph.D.

Dr. Xiuli Qu is an associgieofessor in the Department of Industrial and Systems Engineering at North
Carolina A&T State University. She received her MS and Ph.D. degrees in Industrial Engineering from
Purdue University. She has expertise in optimization modeling and data minthgxparience in the
development of simulation and optimization models for planning and scheduling in transportation

system restoration, emergency response systems, and healthcare delivery systems. Her recent research
focuses on developing decisiomaking nodels for road protection and restoration and emergency
evacuation during a hurricane. Dr. Qu has authoreeiathored over 50 peereviewed journal or

conference papers.

Randa Radwan, Ph.D., PMP

Randa Radwan holds a Ph.D. in Civil and Environmental Erignfom The George Washington

University, as well as a B.S. and Master of Electrical Engineering from Rice University. She has close to 30
years of directing and performing transportation safety research projects. These include real world crash
data andyses, new crash test procedure and criteria development, component testing, baseline and
countermeasure crash testing, and computer simulations supporting Federal Motor Vehicle Safety
Standards (FMVSS) upgrades, and FHWA and NHTSA sponsored reseaitsh proje

Michael P. Reese, P.E., C.P.M.

After receiving his Bachelor 8tience degremm Civil Engineering from North Carolina State University,
Mike Reese joined the NCDOT Traffic Engineering Bi@oeth Mobility and Safety Divisionyhere

he has worked ér more than twentyyears in the Congestion Managemehiraffic

AnalysisSectionthe SigningSectionthe Traffic Contro& Pavement Markingectionthe Signals and
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GeometricsSectionand Construction UnitsMike is a registered Professional Enginerd &ertified

Public Manager in North Carolirgince 2007, Mr. Reese has also instructed statewide Site Development

and Highway Access trainioassesi KNR dz3 K b2 NI K / F NBf Ayl seriitggnS | yA @S|
the TRB Performance Effects of GedriteDesign Committee, the TRB Access Management

Committee,and thelnternational ITE Public Agency Council Executive Bisazdchair of the TRB

Subcommittee on Performane®ased Approaches and Applicatiossrved as an appointed TRB Traffic

Control Deices Committee Member for eleven years and currently seovesr has servedn multiple

ITE and TRB technical committees and task forces.

Jamille Robbins

Mr. Robbins is the Public Involvement, Community Studies, & Visualization Group Leader at N&CDOT.
coordinates and supervises public outreach efforts throughout the department. His job duties also

include overseeing the review and approval of all Community Impact Assessments, and Indirect and
Cumulative Effects reports, which are used in the prefiamneof Environmental Documents, and during
LINEP2SO0 LISNNAGOAYID aNXWP w200Aya Aa Ffaz2z + YSY0SNJ
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Every Day Counts\@rtual Public Involvement Initiative.

Sepehr Sabeti, Ph.D. candidate

Sepehr is a Ph.D. candidate at The William States Lee College of Engineering of UNC Charlotte. His
research focus is centered around designing and developing new safety systems feydragtate-of-
the-art technologies such as Augmented Reality, Artificial Intelligence, and Wearable Technology for
securing the safety of workforce, especially highway labors.

Shoaib Samandar, Ph.D.

Dr. Samandar is a Fulbright Scholar and research ass@tilTRE. He earned both the masters and PhD
degrees in Civil Engineering from NC State University. Prior to joining NC State, he worked on behalf of
the Army Corps of Engineers for 3 years. Dr. Samandar is interested in application of artificial
intelligence to transportation sciences, intelligent transportation systems, travel time reliability, and
connectedautonomous vehicles research.

Bastian Schroeder, PE, Ph.D.

FadAryY A& P t NAYOALIf 9y IAYSSNI Ay fovdevelophd 42y Qa 2 A
solutions to complex problems across all areas of transportation with a focus on advancing agency

processes and integrating research into standard practices. Bastian has letkdraser 75 state and

federal projects for NCDOT, FHWA, af@HRP and others, and has authored caathored nearly 100

journal papers and conference proceedings.

Sarah Searcy

Searcy is the Bicycle and Pedestrian Program Manager at the Institute for Transportation Research and
Education (ITRE) at North Carolinat&taniversity. As an applied research professional, Sarah has 10
years of progressive experience in the public sector serving federal, state, municipal, and private sector
clients. Her research areas include: rantorized (bicycle and pedestrian) counbgram

development; noAmotorized counting technologies; occupant protection; pedestrian rail trespassing;
and the economic, health, and safety benefits of shared use paths (greenways and trails).
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Azmayeen Shahriar

Azmayeen Shabhriar is currently servingagaduate research and teaching assistant in the Department

of Civil, Construction, and Environmental Engineering of North Carolina State University. He completed
YIaidSNRa FNBY GKS 5SLINILIYSYy(d 2F /AGAt 9y3IAYSSNAy3
Technology. Azmayeen does research in bridge scour, anchored retaining wall, and soil stabilization. He
wants to pursue a dynamic career as a successful educator.

Elizabeth Shay, Ph.D., AICP

Dr. Shay is an associate professor in the Department of Geogaaghiylanning at Appalachian State
University. Shay's teaching and researcbommunity and regional planning focus on transportation
and land use, travel behavior, active travel, transportation equity, and rural community development.

Nicholas Short

Nicholas Short is the Assistant Unit Head for NCDOT Photogrammetry Unit. Mr. Short is a Professional
Engineer in the State of North Carolina. The Photogrammetry Unit acquires aerial imagery and aerial
LiDAR elevation data and generates geospatial informagifoducts used for transportation planning,
design, and construction.

Tarini Shukla, Ph.D. student
Shukla is a Ph.D. student and Graduate research assistant. My research area includes application of
remote sensing in hydrology.

Zachery Slocum, Ph.D. stuae
Zachery Slocum is a Ph.D. student at the University of North Carolina at Charlotte working as a graduate
research assistant in the Center for Applied GlScience.

Tunya Smith

l'a 0KS RANBOG2NI 2F GKS ba/ @ 5 S LI NIung&dShiith admto ¢ NI y a LJ2
leverage best practices and resources to promote civil rights programming, advance transportation

diversity programs, drive economic development and build a culture of equity and inclusion across the
department.

Roger Smock

Roger Smock is a rail safety consultant for NCDOT and manages the BeRailSafe rail safety outreach
program. BeRailSafe provides rail safety education for public safety professionals (police, fire, 911),
general public, and transportation stakeholdeRoge& champions railroad trespassing research,
conducts case studies, and undertakes foHapvinvestigations of highwagrossing crashes and
trespasser fatalities.

Li Song, Ph.xandidate

Li Song is a Ph.D. candidate major in Transportation at the Univeirditgrth Carolina at Charlotte.
Currently, | focus on analyzing the influence of intelligent vehicles on transportation systems and
exploring the transportation big data with statistics and emerging technologies. In respect of
methodologies, my researcantelligent vehicle technologies mainly includes control strategy,
simulation, and optimization methods. Meanwhile, my research on data analysis mainly includes
statistics and machine learning approaches. Moreover, | also interest in emerging techadhagie
would change the future transportation systems.
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Stephanie Sudano, PE

Stephanie is the Multimodal Special Projects Engineer for NCDOT, working on projects across all non
highway modes. Her experience includes 25 years on management and leaderghdgindacal and

aidlaGS 3I3208SNYYSyio® {KS A& LINBaSyiafte (GKS tNra2SOil a
Project CASSI, working closely with many other divisions and units of NCDOT to permit and deploy the
aldlris8Qa FANRG f 2 dle(@ASSIBinto multple oyagons2adaass tiieStdrs, Sudano, a

registered PE, holds a BS in civil engineering from NCSU, also completing IOG Municipal Administration
Program and Public Executive Leadership Academy atGHNC

Nathan Tanner, PE

Nathan Tanneis a Resident Engineer in District two of Division 14 for NCDOT. He has worked as both an
Assistant District Engineer and Assistant Resident Engineer. He has been with NCDOT for over eight
years. He is a Civil Engineer and a graduate of North Caroltea Biaersity.

Luke Templeton

Luke Templeton is an embedded contract engineer inspector with RK&K who has been working as a
S5APAaA2Y mMn 2FFAOS (GSOKYAOALY &AYOS wHnanmyd [dzl S KI
Southwestern Community 2t £ S3S>  oF OKSt 2NRa Ay aOASyOS FTNRY
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information technologies. Luke has been provided valuable insight for-tleketingsolutions from the

perspectives of office techs as well as field inspectors. He then acted as liaison between the private

industry and the NCDOT to facilitate the development of QR Code software from the producer side.

Trung Tran, Ph.D.

Dr. Trung Tran isneAssistant Professor in Geospatial Science, a GIS Professional (GISP), FAA Part 107
certified remote pilot, and coordinator of the B.A. in Geospatial Science and {d&@ddited GEOINT
certificate program in the Department of Intelligence Studies, Gettafacience, Political Science, and
History at Fayetteville State University. His teaching and research interest includes applications of
geospatial technologies including GIS, drone, GPS, and remote sensing in investigatirgrsipatial
patterns of tansportation, transit, and land changes, especially in the built environments.

MichaelUduebor, Ph.Dcandidate

He is currently a graduate (Ph.D.) research student at The University of North Carolina at Charlotte
(UNCC) in the Department of Civil and Emvinental Engineering. He has spent the last decade working
on hydrocarbon contamination remediation and landfill emission mitigation projects for developing
countries, engaging local communities with tested sustainable ideas. He currently works on aNation
Science Foundation (NSF) funded project seeking to mitigate the challenges of frost action using
engineered water repellency.

John VineHodge

JohnVind 2 R3S aSNBSa +a 5SLMzie 5ANBOG2NI 2F tflyyAy3a |
Mobility Division.John has worked with NCDOT for over 15 years with a focus on multimodal planning,

project development review, transit grant administration, research projects and policy development. He

K2f Ra | aladSNRa 2F ! Nbly I yR aB&RebrofAtdinUkat yyAy 3 T
Studies from the University of Tennessee, Knoxville.
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Olivia (Jueyu) Wang, Ph.D.

Dr. Wang is a Postdoctoral Scholar at the University of North Carolina, Chapel Hill. She holds a Ph.D. in
Public Affairs from the University of Miasota and a Master of Urban Planning from the University of
Southern California. Her overall research goals are to understand the impacts of planning on travel
behavior, human activities, wetleing, and the corresponding equity implications of these ictpaHer
research focuses on three major themes: active travel behavior and land use; impacts of new
transportation technologies and shared mobility on travel behavior and activities; and health outcomes
resulting from daily travel and activities.

MorganWestbrook, Ph.D. candidate

Morgan earned her B.S. in Civil Engineering from NCSU and completed an M.S. in Architectural

Engineering with an emphasis on Construction Engineering from the University of Colorado at Boulder.

She worked professionally in thertstruction industry before returning to NCSU for a Ph.D. under the

direction of Dr. William Rasdorf that focuses on public policy and transportation infrastructure

sustainability in support of healthy rural and urban communities. She seeks ways to éngonov

YEGAZ2YEFE AYFNI A0NHzOGdzNE 2 aSNBS GKS ySSRa 27F 2 dzN
Provost Doctoral Fellowship.

Julie White

Wdzt AS 2 KAGS A& GKS bd/ d 5SLINILYSYyd 2F ¢NIyaLRNILFG
Inthis role Julie oversees the Rail, Aviation, Ferry, and Integrated Mobility Division (formerly Public
Transportation and Bicycle and Pedestrian Divisions) including over 800 employees and $570 million a

year in state and federal funds. Julie has over decades of public service in state and local

government. She was awarded the WTS Women in Transportation Community Advocate Award, the

NCDOT Road Gang Award, and the Triangle Business Journal's Forty under Forty Award. Julie earned a
Master of Public Aahinistration from N.C. State and is a graduate of the Leadership NC program and the

North Carolina Institute of Political Leadership.

Billy M. Williams, Ph.D.

Dr. Billy M. Williams serves as the Director of the Institute for Transportation Research aradi@du

and is a Professor in the Department of Civil, Construction, and Environmental Engineering at North
Carolina State Universitpefore beginning his academic career, Dr. Williams served as a consulting
engineer with the firm of Kimleldorn and Assoates and as a commissioned officer in the U.S. Navy
Civil Engineer CorpBr. Williams's expertise lies in the areas of analytical and simulation modeling of
traffic operations and transportation networks, intelligent transport systems, and the application
rigorous statistical methods to a broad range of transportation modeling applications, including traffic
condition forecasting and models of fundamental traffic flow characteristics.

Sun YiPh.D.

Sun Yi is professor of Mechanical Engineering at Noatiolina A&T State University. He has developed
new and novel methods for sensing and control algorithms for dynamic systems, which are adaptive and
robust. The methods have also been applied to networked robots and UAVs/UGVs using Al, neural
networks, sesor fusion, machine visions and adaptive control. He has managed research projects
supported by DoD, NASA, Dept. Energy, and Dept. Transportation.

RachaelVuan, Ph.Dcandidate
Rachael Yuan is now a Ph.D. student working with Dr. Lei Zhu in Smart Mobility and Spatial Sensing Lab,
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from the Department of Infrastructure and Environmental Systems at UNC Charlotte. She got her
master's degree in Transportation Engineering from thevéhsity of Arizona in 2020.

Tiefu Zhao, Ph.D.

Dr. Tiefu Zhao is an Assistant Professor at UNC Charlotte. He received the Ph.D. degree in electrical
engineering from NC State University in 2010. He was with Eaton Corporate Research and Technology
from20100 2 HnanmcI HKSNB KS ¢6la I GSOKyAOLFt €SIR 2F 9 0
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developing high efficiency power converters for renewable energyiegipns. He joined UNC Charlotte

in 2016 and has been conducting research in renewable energy and power electronics areas, including

wireless power transfer, ocean wave energy, and wide bandgap device power converters

Lei Zhu, Ph.D.

Dr. Lei Zhu is an Astant Professor of System Engineering and Engineering Management at University of
North Carolina at Charlotte. Before joining UNC Charlotte, he served as an Advanced Transportation
Researcher at the National Renewable Energy Laboratory (NREL) and &tooatdellow at the

University of Nevada, Reno (UNR). Dr. Zhu is an expert ofgaegtation transportation systems in

smart cities, with broad research interests including smart and sustainable mobility systems, spatial
sensing technologies, advanced hility system modeling and simulation, big data, and machine

learning in transportation. He is a member of the TRB GIS comniitB40), IEEE, and ASCE.
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78



Eirst name Last name
Chia-Hung Lin
Shaojie Liu

Lei Zhu
Rachael  Yuan
Micheal Uduebor
Kai Monast
Ishtiak Ahmed
Abdullah  Alsharef
Matthew  Carroll
Sarvani Duwwuri
HARDIK GAJERA
Benjamin Lartey
Jinkun Lee
Raunak Mishra
Xiuli Qu

Li Song
Morgan Westbrook
Trung Tran

Innovative Technologies, Projects or Processes

Innovative Technologies, Projects or Processes

Innovative Technologies, Projects or Processes

Integrated Mobility / Multi-Modal

University/company/org name

NC State University

UNC Charlotte

UNC Charlotte

UNC Charlotte

Pavement & Materials / Operations & Maintenandg¢NC Charlotte

Planning & Policy

Traffic & Safety

Traffic & Safety

Traffic & Safety

Traffic & Safety

Traffic & Safety
Traffic & Safety

Traffic & Safety
Traffic & Safety

Traffic & Safety

Traffic & Safety

Traffic & Safety

Transit

NC State University

NC State University

NC State University

East Carolina University

UNC Charlotte

UNC Charlotte
NC A&T State University

East Carolina University
UNC Charlotte

NC A&T State University

UNC Charlotte

NC State University

Proposed presentation title

A C-V2X Platform Using Transportati
Data and Spectrum-Aware Sidelink
Access

Investigating Operational
Performance of Connected and
Autonomous Vehicles on Signalized
Superstreets

Design and Implement A Traffic Dati
Crowdsourcing Platform Using
Infrastructure-based Spatial Sensor:
Demand-side Cooperative
Ridesharing Modeling, Simulation,
and Algorithm Development

Engineered Water Repellency for Frc
Heave Mitigation in Road Pavement:
Locating and Costing Congestion for
School and Transit Buses
MODELING FRAMEWORK FOR
PREDICTING LANE CHANGE INTEN!
AT FREEWAY WEAVING SEGMENTS
Work-related Safety Challenges
experienced by driver license
examiners

Parametric Study of Car Following
Model for Traffic Simulation using
Genetic Algorithm

Geospatial Mapping of Truck Travel
Performance Measures to ldentify
Areas Susceptible to Congestion
Effect of Level 1 and Level 2 Connec
and Automated Vehicles on Fatal
Crashes

Microscopic Simulation of Traffic
Conditions in Raleigh

Road Traffic Simulation with
Autonomous Vehicles

Mini-Roundabout CMF Development
Traffic Analysis for Hurricane
Evacuations in Eastern North Carolir
A Simulation Study

Modeling pedestrian-injury severitie:
in pedestrian-vehicle crashes
considering spatiotemporal patterns
insights from different hierarchical
Bayesian random-effects models
LED Traffic Signal Lifespan and
Replacement Assessment, Prelimin.
Findings

Spatio-Temporal Impact Of COVID-1
On Demand Response Transit In

Fayetteville State University Northeastern North Carolina
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From: Palcher-Silliman, Jennifer Ann
To: iahmed2@ncsu.edy; alex_albert@ncsu.edy; carrolimal6@students.ecu.edy; vchavanl@uncc.edu;
n . « Pharimis@unceiedu:

Subject: Opportunity for a poster presentation for the NCDOT R&I Summit -- please respond by Sept. 10
Date: Friday, September 3, 2021 1:24:00 PM
Attachments: imaae002.onq,

2021 NCDOT Summit posters.xls,

Thank you for your abstract submissions for the 2021 NCDOT Research & [nnovation Summit being

held Oct. 5-6. NCDOT invites you to present your abstract idea as an online poster presentation.

Attached is a spreadsheet listing the names and proposed presentation titles that are eligible for
poster presentations. If you are interested in creating a poster presentation based on the abstract
title in this list, please let me, Jennifer Palcher-Silliman, know no later than Friday, September 10,
2021.

For those who do decide to move forward with a poster presentation, here are the details you need
to know:

All materials for your online poster presentation are due Friday, September 17, 2021.
The Summit online poster hall will feature a page that lists all posters along with researcher/student
names, photos, associated campuses or organizations, and poster titles/topics. Each listing will link
to a dedicated poster page that features the 24” x 36” poster along with the head shot and an
optional three-minute video explaining the work. Your email address will be posted on your poster
page so that people with questions about your research can contact you.
Please read and follow these instructions for preparing and submitting your poster presentations:

e Build your poster and submit in PDF format. Posters must be aligned vertically and no larger

than 24” x 36” in size for optimal online viewing. (Posters not submitted in the proper format
will not be included in the poster gallery.)

e [fyou are interested, also submit a video no more than three minutes long explaining the
research covered in your poster. You may use your smartphone to create the video, or record
it online using a service like Zoom. The video will be posted on the same page as your online
poster. For additional information and guidelines on creating the video, contact Jennifer

Palcher-Silliman at gilliman@hsrc.unc.edu.

e Upload your poster, video, and a high-res head shot using this service:
https://hsrc.wetransfer.com/

o When uploading your materials, you will be required to enter a verification code that
will be sent to you via email. If you don’t see the verification code message, check your
SPAM folder.

e Again, posters and videos are due no later than Friday, September 17.

e [fyou haven't already, please register for the Summit. The full preliminary agenda is now
posted on the Summit website.

We look forward to working with you on the NCDOT Summit! If you have any questions about your
poster, please contact Jennifer Palcher-Silliman at silliman@hsrc.unc.edu.

Note: | realize that you are receiving this the Friday before a holiday weekend, so it may be a few

81



days before it reaches everyone. | will check back in next week to make sure everyone has received
the message.

When responding, please do not reply to all.

The NCDOT Summit Planning Committee

Jennifer Palcher-Silliman
Communications Manager

Strategic Communications Team

UNC Highway Safety Research Center
919-843-4859

Pronouns: she/her/hers
www hsre.unc edu

(2]

Follow HSRC on Eacebook and Twitter

Email correspondence to and from this sender is subject to the N.C. Public Records Law and may be disclosed to third parties.

Email correspondence to and from this sender is subject to the N.C. Public Records Law and may be disclosed to third parties.

Email corespondence to and from this sender is subject to the N.C. Public Records Law and may be disclosed to third parties.
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Savethe-Date EPostcard

North Carolina Department of Transportation

- Virtual -

Research & Innovation Summit 2.0

October 5-6, 2021

This will be an online learning experience.

Learn more at
www.hsrc.unc.edu/ncdot-ri-summit

Brought to you by _e“a .Q’% e ey Hosted by
North Carolina : LA ENET I ARE  UNC Highway Safety
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North Carolina Department of Transportation

Virtual Research & Innovation Summit
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Second Place

Research Poster Winner

Abdullah Alsharef

North Carolina State University

“Cost Reduction of Worker Compensation Claims
Resulting from Driver License Road Test Related Injuries”

- Co-Author -
Alex Albert, Ph.D.
Hosted by:
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North Carolina Department of Transportation

Virtual Research & Innovation Summit
October 5-6, 2021

Third Place

Research Poster Winner

Raunak Mishra
University of North Carolina at Charlotte

“Mini Roundabout CMF Development”

- Co-Author -
Sonu Mathew, Ph.D., & Srinivas S. Pulugurtha, Ph.D., P.E., F.ASCE

Hosted by:
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ncdot.gov

Different roles

NORTH CAROLINA 2 .
DepartTert o Iranspo-tat or & - 2021

« Facilitator: Introduces the speakers, goes over housekeeping matters {slide

provided for that), announces transitions, moderates Q&A

Presenter: Creates and presents session content, prepares to present/field

questions live (can only have one presenter for each presentation)

« Poster presenter: Creates poster, participates in live poster discussion on
10/6

NCDOT Summit Speaker Traini ng « Zoom tech: Creates all the Zoom sessions on the back end, runs the Zoom

technology by managing speakers, admitting attendees
« Aftendee: Joins the sessions to learn, ask questions, earns CEUs

Jennifer Palcher-Silliman, UNC Highway Safety Research Center

Event site. www.hsre. unc.eduncdot-ri-summit

ncdot.gov ok & Ing S - ncdot.gov
What we will cover Maintaining Zoom security
« Important reminders » All session links on a password-protected Summit
« Different roles of Summit contributors “lobby” page

« Maintaining Zoom security + Unique links for each session

» Preparing your presentation » Q&A by chat only

» Day of your session » Muting participants

« Handling Q&A * Using waiting room to admit attendees

» Prepared to remove disruptive attendees
+ Only Zoom techs can admit attendees!

* Practice time

ncdot.gov 5 tnnovalion Summit22 ncdot.gov

First, some reminders Preparing your presentation

Have you registered for the Summit? Only one presenter for each presentation

Did you read the presenter/facilitator guidelines? Prepare/practice for the correct length of time
i ime? ; :

Do you know your session date and time? - Breakout presentations: 15-20 minutes max

Do you know who your breakout co-presenters are? ;
— Some presentations will need to be shorter — see how many

Do we have your bio? Kk i i d k with facilitat
Event site: , here.unc.edunedot-ri-summit speakers are In your §e35|on and work with your racilitator
Email your PPT to Jennifer by Oct. 1

+ Contact Jennifer with questions at silliman@hsre.unc.edu
FYI — 303 registrations to date! {(deadline to register is Oct. 1) Remember guidelines on what to wear, lighting, etc.

2021
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ncdot.gov

n Summit22

ncdot.gov

Sumri; 2021

The day of your session

Close unnecessary programs on your computer

Log on to the Zoom call 15 minutes in advance

The Zoom tech will promote you to co-host status
oben his Nappens

— You l 56 your Zonel pardl apliens ching
Each presentation must start exactly on time
Presentations go in order from the agenda
Mute when you aren't presenting
When it's time ta present. start sharing your screen
~ Tha previous preserfer’s screen wil show urtl you start sharing
Use provided Zoom background if you want
Be prepared to show your camera when you're presenting
Multiple monitars? Make sure you're presenting fram the right one
Showing videa? Make sure it works
— Ifyou want to play sound with your vdeo, trere's an addiional stefs In the shere rocess
Each session will be recorded

Parting thoughts

» Please help promote the Summit!
« Will send slides from this presentation

* Any questions? Ask now, or email Jennifer at
silliman@hsrc.unc.edu

ncdot.gov

Q&A

In order to keep on time, all questions will be saved for the end
Facilitators should keep track of questions

Attendees will submit questions via chat

Presenters answer verbally, so unmute!

Provide email address so attendees can contact you after the
session

.

.

ncdot.gov

Let’s practice!

PRACTICE

10

2021
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Appendix K: PostEvent Feedback Survey
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2021 NCDOT Summit Sunkrgsults

2021 NCDOT R&l Summit Pasent Survey
November 29th 2021, 9:05 am MST

1- How many times have you attended the NCDOT Research & Innovation Summit?

Three timies

Two times

Oine time (this was
iy first time)

] 10 15 0 25 30 35 40 45
, - . Std .
# Field Minimum Maximum Mean L Variance Count
Deviation

How many times have yaattended the

1 NCDOT Research &amp; Innovation Sumr 1.00 3.00| 2.16 0.80 0.63 100
# Answer % Count
1 Three times 25.00% 25
2 Two times 34.00% 34
3 One time (this was my first time 41.00% 41

Total 100% 100



2 - Select the term that bestlescribes the sector you represented as a Summit registrant:

Education/Academia
Planming

Public Health

Policy

Advocacy
Enforcement
Technology

Student

Private Sector

Public Sector (DOT,
Municipality, FHWA)

Other
| I | | | | I I |
1] 5 10 15 20 25 30 35 40 45
. . . Std .
# Field Minimum Maximum Mean . Variance Count
Deviation
Select the term that best describes tt
1 sector you represented as a Sumn 1.00 11.00 5.30 4.68 21.90 102
registrant:
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Answer
Engineering
Education/Academie
Planning

Public Health

Policy

Advocacy
Enforcement
Technology
Student

Private Sectol
Public Sector (DOT, Municipality, FHW
Other

Total

%

43.14%
11.76%
0.98%
0.98%
0.98%
0.00%
0.00%
0.00%
4.90%
1.96%
35.29%
0.00%
100%

Count

NN
NS

N O O O O

w
(o]

102
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3 - What did you like most about the Summit?

What did you like most about the Summit?

multidisciplinary presentations and topics

State of the art knowledge

Theorganization

virtual

New ideas and technology insights

many interesting topics.

learning other research projects going on outside of my unit's

Variety of topics being discussed

The equity sessions. They were great, and gave a lot of information!

Great topics

Diversity of topics

The keynote is always interestingjlike seeing the big picture, since it helps guide my research in its niche.
The wide range of topics presented

The plenary sessions

Variety of information and topics covered

Research presentations

| like the opportunity to hear about the great research and discoveries that are happening in transportation.
Well Organized

different sessions

Bike Ped

The ease in attending the sessions. Information presented was verycgooeht.
Topics are very diverse and technologies are very latest.

Hearing about the research going on with UAS

The different track set up
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variety of topics
New Innovations

The wide variety of topics

The freedom to pick and choice tlsessions you would like to attend and having a detailed agenda of the ses
and a list of the presenters

Update on cutting edge technology such as drones
The program covers many good topics.
Multi-discipline format

Well organized with &ariety of relevant topics.
Plenary sessions

Virtual

The diversity of the program. From alternate modes of transportation to highways. | work in DOH so it is gr
hear what other areas of NCDOT are doing in addition to our universities.

Learning aout other research outside of NCDOT research

Level of participation and variety of disciplines/topics.

Quality of the presentations and presentation material

Variety of Topics

Well managed

engineering topics

The different sessionsncompassing the latest innovations in transportation R&D
Innovative studies, variety of topics

Good presentations

The sessions on drones and autonomous vehicles

The broad range of topics that brought academia and NCDOT together for dialect.
The seletion of break out presentations.

A variety of topics

| learned the current focus areas that the NCDOT the research community should work on.
Ability to hear about continuing research in the field of engineering

There was a wide range of topics.

Options
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The opportunity to present our research, interact with experts from DOT and private sector, and learn aboult
research around NC.

The summit was webrganized and weltonducted. Presentations were on topics of my interest.
The number of sulect matters.

The themes and different presentations

Wide range o ftopis and subject matter expert presenters

PDH's

Focused discussions

The keynote talk on 10/5 and the technical sessions in the afternoon, especially the Transportation Resilien
sesson

Good topics

Presentation of New ideas

| liked most of the research topics, in particular the CAV and drone topics
All of the variety of research that was presented.

The topics presented

The quality and diversity of the subjects gmesentations.

Content was great.

easy to join from desktop

| enjoyed the opportunity to hear about the interesting ideas and research being done to improve transports
in NC. | liked the collaborative environment and that the topics ranged acressttble spectrum of
transportation in NC and not just a few areas.

Breadth of topics

The accessibility of everything, especially being in an online format.

Good diversity of sessions

The choices in presentations

The online format was easy to plasn attending and adjust work requirements around presentations
All the sessions were held in very professional manner

Excellent presenters of very diverse topics

| enjoyed all of the sessions i attended

Lots of variety in information

lot of interestirg topics

| appreciated the diversity in content.

95



the diversity of subject matters

The different topics surrounding Research in transportation.

virtual

Variety of topics

The variety of topics covered

That it was virtual

Variety of Researchopics

Diversity of topics and current ones.

| like the different perspectives and content.
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4 - What did you like least about the Summit?

What did you like least about the Summit?

NA

Unfortunately because the current time the onlisessions

having to pick/miss talks

the classes | wanted most were all scheduled on to pof one another

presentation times are in conflict withthers. would like repeat sessions at different time/day.

virtual

some of the sessions were far shorter than planned and | was hoping to hear more about the topics that we
planned

| didn't see anything wrong with the Summit.

The way the topics wengaired forced me to choose one group of topics per session. If | wanted to hear a tog
more than one group | only had one opportunity so | missed hearing good material.

Being virtual!

Being online. | know that is the way it has to be right now,|doking forward to an igperson event similar to the
first Summit. That was a great event!

Not able to ask presenters questions immediately after their presentations and the use of chat box for ques
The poster sessions

Depth ofinformation making it difficult to retain info.

topic selection

The length.

Presenter were less engaging

nothing

Everything was well done.

n/a

Limited time in some of the breakout sessions

As come with all virtual conferences, the challenges timane with those.

Being held virtually

A few of the presentations were long and too long with explanations of the data driven approaches. Howev
that is the nature of research projects. Hard to make some of the stuff interesting. It is whsdritésimes.
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The problems with Zoom cause AV delays.

Not enough time allocated between sessions

Some of the presentations were highly technical, beyond the information that | personally need.
Nothing special

N/A

The few glitches of sound fade in/outtime platform selected, perhaps a baak platform in case issues arise thi
could be put in chat for another option if technical glitches occur in that session.

Difficulty in generating discussion, which was actually better than | thought it would be.
It having to be virtual again (I know, | understand)
Virtual presentations seem to make the event drag for a long time

the constant push of social agenda items

number of sessions | wanted to attend were in conflicts. and some presentations wevenganergetic and
audience lost interest. some showed way too much calculations.

Zoom issues during Secretary's session

The session on Unpacking Safe Systems

May need to find another virtual platform in the future if necessary. Zoom meeting was leorrib
Difficult to register.

Some important sessions happening at the same time.

Some sessions did not include a topic area | was interested in, while others had multiple topics that | wante
attend at the same time.

| wish there was more on neautomobile areas, such as vision zero implementation challenges.
Overlapping options

The lack of networking opportunity

| had time clash with my normal activity at work.

Less participation in events like poster session

| couldn't attend albessions live. i will watch the breakout sessions i could not attend when available
It tied up 2 days.

None

| don't like the technical sessions and the poster session were scheduled at the same time. | missed one te
session because | had to preseny poster.

Discussions heavy on the software and steps involved in using it.

N/A
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Had one or two blimps with the internet connections but wasn't bad at all.

| appreciate that the Summit was virtual. | just look forward to being able to mgerson again!
Missed on site interaction, maybe next year.

Seem like a little overload.

Sometimes | struggled to stay engaged since it was all virtual.

Zoom glitches. | understand this was a Zoom server issue and likely unavoidable.
There are no recalings of the sessions that | missed, at least that | can find.
Sound quality

Seeing and talking with other attendees during breaks.

Nothing in particular

Few technical problems associated with Zoom

N/A

webinar style

Virtual summit meansinimum interaction among participants and speakers

N/A

the issues with Zoom

Would like to see some networking or implementation sharing on how to get research utilized on projects.

virtual

nothing

Not that familiar with the Zoom interface

Remote format seems to foster low audience feedback/participation; difficult to network
Being virtual

| wish there was a better way to promote discussions.
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5- What was your favorite session, and why?

What was your favorite session, and why?

multimodal transportation

Hydraulics and Structural. Related to my research

UAV Tuesday because it gives a new kind of technology for using in Engineering
transportation resiliency, interesting/forwartboking

the bridge class where ist spoke to theadysis of the bridge over the sound that was taken down

lightning talks Hydraulics/Pavement/Structures (2nd day)

digital tickets...using url codes for construction asphalt weight tickets, showed of an actual ncdot issue and |
research helpesolve it

Transportation Resilianeyrhought all the presenters did a wonderful job and were very knowledgeable abou
topic. Find the topic fascinating considering my job and the increase in flooding events

Equity/Social Impacts on Transportatioinenjoyed this session the most because each speaker really address
issues that may plague disadvantaged groups.

Transportation ResiliencyPresenters address what effects Climate Change will have on our infrastructure
| enjoyed the CSCRS panel; hg\a diversity of interesting and engaged speakers was quite impactful
Panel sessions that provide various perspectives and discussion on topics which is very insightful

The CLEAR session, showcasing ideas that NCDOT people developed and are using.

UAV,good information and nicely presented

NCDOT Technology/Innovation. | liked the presentation on the CASSI shuttle

Novel Arrangement of bike seat

Don't want to pick. Sessions attended were equal.

Grant writing workshops and plentary speak

UAS ashis relates to what we are doing

Low Speed Autonomous Vehicles and ARTVAL. These are very in tune with what | do and what is at the fc
of where we are going.

UAS

Technology and Innovatiorgreat ideas that are practical and feasible were preed

Equity / Social Impacts on TransportatioWed.- The topics were timely and often not talked about as much as
need be.
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Applying Small UAS to Produce Survey Grade Geospatial Products for DOT Preconstruction & Constructiol
Activities- This is verglirectly involved to the work we do in our Unit.

Unmanned Aerial Systemsvanted to see how far drones have come

Freight Application Workshop; good information.

| especially enjoyed the Hydraulics session in which the topic of desh@ology was discussed and lidar image
was displayed.

Freight Application Workshop. Discussed transportation related issues with freight delivery that | have not
considered.

Introduction of traffic centers. Get to know better research activities.
Secretary Boyette, good to hear from NCDOT on initiatives

Resiliency. | am not a hydraulics person, but | learned alot in that session.

National Cooperative Highway Research Program (NCGHIRB)e are a lot of changes coming for key resources
and it was nice to hear about the research that has gone into the update of them to include important items
need to consider in the future such as CAV increases

Transportation resiliency because of some clarification to information I've been mostly hearimgl $eoad.
Wireless Power Transfer for Locomotive Trains (Tiefu ZRABRY interesting

Safety- had a presentation

use of droneghe future is here now

Hydraulics & Structures and Transportation Resiliency on WednesdayIDA8HAM andL:30-3:00PM
Session that included talk on safety and the media. Included good new information.

several... as above. Most were great

For the most part, like all the sessions that | attended

Unmanned Aerial Vehicles session was informative.

Unmanned Aerial Systems

The remarks given by representative of NCDOT and research presented on traffic management and safety.
show the directions for future works.

National Cooperative Highway Research Program (NCHRP)

G tESYFNE | RRNBS &Y § YAFO1023yA0gLI0 & (2  AfasdnatNgsubiedzNd
matter and speakers

Hydraulics and Structures, Overall interesting presentations

| liked the Tuesday Structures, Construction & Geotechnical session because speakgmodeand public
participated

session on Unmanned Aircraft Systems (I am the coordinator for UAS program at my University (ECSU) an
on bicycle (my area of research)

Artval: Arterial Evaluation Software. It was most applicable to my work.

Railincidents & Trespass
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Innovative solution from Division 14 to go paperless by using QR codetidketng

Transportation Resilience session because my current research focuses on transportation resilience and I |
about a lot of useful informatiofor my research.

b/ 5h¢Qa [26 {LISSR ! dzii 2-Wterésirig and godildsfor®s ledrded 2 @ YSy (i
Flood control

Performance Eng Concrete Mixtures; and all the topics on CAV (NC trans center of excellence)

Transportation Resilience. Colin digr@at job moderating and the presentations were fresh and new. Very gt
information.

Railroad Incidents because it was the most pertinent to what | do.
Description of NCDOT research program by Neil, Curtis and the whole team

GIS ROW map

| enjoyed theTransportation Resiliency and the Transportation Equity sessions the most because | found thc
topics extremely interesting and

Freight application workshopDana's facilitation was great. Charles Edwards and Steve Bert covered importe
urban and rurafreight issues that don't get enough attention.

Unexpectedly, it was the Structures, Construction and Geotech session. It wasaselhted and the presenters
continually reinforced the importance of the research and how it applied to their respdilids.

Bicycle and Pedestrian

Presentations about FRP and the Bonner Bridge were the most interesting because they were in my field (t
maintenance).

Secretary Boyette Plenary Address: NCDOT Update. Very informative and outstanding PowerPoint.

Transportation Resiliency. We deal with these issues in Eastern NC often and resiliency is a hot topic as a
project manager.

Railroad Incidents and Trespass. Very good information, well presented
Day 2 Plenary Session

Environment & Hydraulicsdoing some cutting edge work with resiliency

The last one on equity facilitated by Curtis. This is a great session and | would like to see it as a stand alon¢
future so there is no competition for it.

Equity

The Resiliency session because sbimething that needs to be addressed

CLEAR

Equity / Social Impacts in Transportatiofihis is a salient topic and deserving of attention.
Grants session

Day 2 Plenary Session
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6 - What was your least favorite session, and why?

What was youteast favorite session, and why?

NA

All were great

breaks; i can't get enough!

the general meetings at lunch, not interesting topics

transportation equity. hard to understand, bad connection,

safety, the presenters were all over the place andraitido a good job of stay on topic.
| liked all the sessions | attended.

Unfortunately, poster sessions are difficult to do in a virtual format

Not to mention any specific session, but sessions that go too deep into details

In a virtual setup graphiaepresentation and less busy drawings works better

Unpacking Safe Systems concepts to inform our research and practice, | don't like the video clips used in tr
presentations. IT seemed out of context.

n/a

Wireless Power Transfer irocomotive Trains. Not my least favorite but in my opinion, way too much time we
given to mathematical equations which was not the best use of time and difficult to follow.

Structures, Construction & Geoteefdne of the presenters had to leave and agsult was not available to
answer questions from the participants

Enviromental & HydraulicsToo much focus on trying to quantify tilling and compost.
Equity / Social Impacts on Transportatiohioo political

Transportation Equity; the session wasal, but Zoom cause speakers to drop off.

| enjoyed all sessions.

Hydraulics and Structures. Too technical for me.

Nothing special

The only thing | did not enjoy was some of the deep dive formulas. | consider this more of an "inncauatomt,
not as much as a research summit (like TRB).

Plenary Address: NCDOT Updat8o much technical difficulties during this session it made it hard to obtain w
was said in parts. From what was possible to hear it was a good update.

The Traffic ad Roadway presentation. Really did not hear anything about the "roadway' aspect. Mostly just
traffic.

103



Rural Freight Transport Needs (Steven Baxit really sure where the presentation was leading
UNC hospital Transportatieri don't think this thecorrect form for this topic
Transportation Equity on Wed 3:4645. could not hear

HSRC panel discussion on safe systems. Nothing new or actionable.

Unpacking Safe Systems. To attempt to show that transportation improvements are inherently raoistynot
shows that some people attempt to find 'racism' where there is none just to further their own racist views, it
further divides us as people and a country which is dangerous for us all.

None.

Technology: Understanding the InfluenceRvécipitation Intensity on Car Crash Risk in North Carolina
Environmental & Hydraulics, Seemed cut short

N/A

None

Some were not applicable to what i do but they were still interesting to expand my horizons.

| do not know yet. | haven't been able teew the recorde sessions i did not attend

N/A

Panel discussion of Safety because the contents were too diverse and it didn't help me improve my underst
of transportation safety.

Presentations on software step by step.
N/A
AutomatedSemantic Segmentation of Point Cloud Ddtard to understand/follow

NCHRP, too much focus on the studies but not the real world applications.

The Environmental and Hydraulics session was my least favorite because the session was really short and
were not a lot of questions at the end to engage the presenters. The content was interesting though.
Lightning Talk UAS. Presentations were good, but questioning seemed a bit harsh and was dominated by o
two questioners. The issues are probably artpnt, but the session seemed to be highjacked by interest in
minutiae not of broad interest that could have been better handled in a folipvoneon-one.

Those that were interrupted by Zoom connection issues.
All the sessions were informative

Reallydid not have a least favorite

| enjoyed all that i attended

None, all were interesting

N/A

did not really have a least favorite sessiall were great sessions
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N/A
Didn't have a least favorite. All were good.
NA
N/A
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7 - What kinds oftopics would you like to see covered in future Summits?

What kinds of topics would you like to see covered in future Summits?

Battery fire and EV charging technology

Research

UAV for surveying, more focuss

more futuristic stuff

bike pedbridges and greenway concepts, hew ai vehicles

construction, hydraulics, utilities, tools to help with project management

more construction or structures topics

| think the format right now makes sense.

| would like to see more topics touching environmental and climate change issues
Great breadth of topics!

More Technology applications and uses

More internal innovations and applications of how the research has been implemented
Research on Pavements, weather impacts, research on socio eaoomglation
innovative ideas

n/a

Artificial Intelligence and Deep Learning

Traveler Reliability and ways to report it and new updates to the Highway Capacity Manual and Trip Gener:
Manual

Cyber security for transportatioimfrastructure

More Future Transportation Tech topics

More new technology applications

More cutting edge technologies

How Equity will be addressed in future transportation projects, including any potential changes to the STl la
In future summits, itvould be helpful to discuss additional strategies to offset the effects of climate change.

| have no suggestions at this time.
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Policy making issues related to artificial Intelligence, autonomous vehicles in the future traffic network.

| think youdid a great job diverse subjects, etc. Since recorded | assume we can hit up other sessions in th
future on what was shared.

Continue with MultiModal and Autonomous vehicle presentations
Nothing new- these are a good mix

More of the same.

traffic control in construction

hydraulics, materials, erosion control

Look into the future.

The autonomous vehicles sessions were very interesting. Looking further into how that technology can be .
to existing vehicles would be masteresting

May be the project tracking report, previous and current R&D projects result/progress report.
Innovative tools for traffic engineers, further discussion on crash reduction methods
Vision zero planning and implementation

How pastresearch has been integrated in to NCDOT

Add a session where participants can share concerns, problems in the field, or problems that need to be ad
for future research

more on UAS

Operational Analysis.

Enhancements in different fields due to tewlogy like Connected and Autonomous Vehicles
Not certain at this time.

More with Surveying

Autonomous vehicles, transportation resilience

More on innovation projects

New Ideas which will Impact our daily life.

Some follow up on the researdtom this year that is underway.

More on Resilience

Effects of Quiet Zones on Rail Safety, Innovative Rail Safety Devices

Good mix of sessions already

I would like to see more Equity and Diversity presentations and more public transportation presesitati

Nothing comes to mind. The coverage was broad and comprehensive.
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Climate resiliency that focuses more on the engineering design and materials aspect, separate from the pol
session.

More multimodal, bicycle and pedestrian, impacts of climate gean

Latest cuttingedge solutions applied to NCDOT

Equity, Diversity, Economic Disparity

Roadway design topics, digging deeper into what design software can do for us (Microstation, ORD, AutoC.
All topics were good this time. Keep up th@od work

More real case studies

I would like to see more Training and Demonstrations

Maybe a little more from NCDOT folks and how NCDOT sees the future of transportatighe focuses on both
local and national research topics

Applied research.

Sinilar topics

Not sure

| would like to see more training and demonstrations.

More demonstrations / Training
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8 - What other suggestions do you have to improve future Summits?

What other suggestions do you have to improve future Summits?

NA
L {veryigood
None

n/a
?

repeat sessions, exciting presenters, talk slower and clear, not too much into deriving the data but showing
of what results can do for real applications in real life.

N/A

it would be interesting to see theesearchers present on topics that have been implemented, and see
construction/contractors or consultants give their perspective on how the topic is working

Try to follow closer to the time slots available (especially if this goes in person in the future)

| don't have any at this time.

The summit was well done.

Make the next event ikperson! Make the videos available to public.

In person. :)

None at this time

If the Summit is virtual in the future, | would prefer shorter (~1 hour sessions)

Spread over 3 days? Allow access to poster sessions over a longer time period (like TRB did this past yeal

make them both irperson and virtual

An hour lunch would be better for more time to eat and respond to emails. Also starting earlier (8:3@astat
9am) and ending earlier.

Have less concurrent sessions, so one can attend more. Shorter sedioms max. (30+10)
Summit was great...maybe a little less "deep in the weeds academia” would be nice.

n/a

The summit was a great way for meléarn about some topics that i do not deal with on a daily basis. Keep u
this strategy.

Continue with how things have been going.

n/a
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There seemed to be a lot of sessions focused on safety only. Maybe more on other aspects of innovation.
N/A
Make it more well advertised. | have spoken to several DOT personnel that had no idea this accord.

none

Allow presenters to address questions for about 5 to 10 minutes right after they finish presenting. If there ar
more questions that need to be awered, they can then wait until other presenters have finished presenting.

N/A

More integration with private sector companies and how they can apply the research to new developing ma
I would like to hear from more seasonadlividuals.

End the pandemic, so we can meefierson.

Include more information on highway construction projects that have resiliency incorporated into their desig

| like the format whether virtual or in person. Sessions are adequate length. Ryigakample time to get
refreshed, check in at the office, etc.

Itis good as it is.
n/a

Love it.

Since this is my first one and | believe it was done very well considering the virtual event, | really do not hav
to offer for improvement.

If the presentation is tied to a specific research project, it would be good to splice out that presentation to in
on the research project page as a resource for all not just who attended the Summit. Also there was talk ak
survey after each se®m, perhaps this is it though; if there should have been | didn't receive that so a bit con
on that process..perhaps more clarity on the process in the email sent about the session or website. Also tl
and tricks for the speaker offset from tipgesentation was nice at a later session, would have been great to kr
for an earlier session.

keep the same

Return to in person sessions

None

No major suggestions; it seemed well organized.
more engineering less social justice

Keep the poster premntations as a stand alone event, so we get more attendees

better presentation style maybe? some was very boring and lost my interest. one was showing a lot of data
was derived (great) but it's such a short time and audience might be be interestsedmuch of how but more in
what can we do with the data to improve or apply to real application.

Being in person again of course.

Keep the social rights activists out of it. This summit is about technology and innovation, not a platform to s
your slanted social warrior views. In doing so, you immediately alienate those that don't share the same vie

110



and you drive away those that may oppose those views. Social justice and politics is creeping into too muc
society such as sports. Dol@t it creep into technology and innovation as well.

Continue to have topics on the social and economic impact NCDOT has had on communities of color.
None

The first day lunch speaker voice, sound was breaking up.

Great Webinar

| thought it was agood format this time.

For virtual summits, if there is an opportunity to meet stake holder/researcher on a 1 on 1 base so as to cre
connections/collaborations.

Provide various areas of engineering in each session, don't cluster together disciplines
none

Prerecorded presentations with Live Q&A

N/A

| would prefer to have it during summer break

Innovative approaches to handling traffic.

| prefer it to be more interactive with more participants

Extend the sessions or reduce the number of speakers per session to allow for more Q&A time and open di
that includes attendees. | would carve a time{®minutes) in the sesssion for a discussion topic/question
relative to the session theme die presentations which is open to the attendees to participate in.

More with Surveying, or actual guys out in the field
None

No

N/A

always virtual!

More New ldeas

| wasn't really sure what to do with the poster stuff so | didn't evaluate it. | went over to that link but didn't g«
anything out of it but a writeup.

n/a

Shorter sessions so that you have time to attend multiple sessions in the morning or afternoon.
none

In person would be lovely once we get rid of this virus.

Continue to do a great job with content

Glad to see the event was free to attend.
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no

If its virtual again, have them all as morning sessions but for more days so you can still get okh@oneoin the
day.

When they return to in person, they need to be hosted at various locations across the state on a rotating ba
Please record the sessions, or if they are already, please make it easier to find.
N/a

If virtual, allow folonger lunch break

Once inperson Summits start back, having sessions availablmerior viewing later on would make it easier to
catch all the sessions that you were interested in but couldn't see live.

Great job by the team
None

None

Well run ags

None

N/A

Of course we all want the Summit to return teprrson as opposed to virtual. | think if it does turn out to be
virtual again perhaps it can be spread over 3 days with 4 hours each day. 6 hours a day is a long time to sit
of amonitor.

Have it more days but less time during the day if its going to be virtual again. More time for presentations at
Q&A.

continue to have them please! it was fabulous
none. | think it went well.
None at this time

None

Perhaps gquestion angnswer segments can be formatted more as a round table to encourage dialogue betw
session research topics.

Technology related topics.

Not sure at the moment

none

| would prefer for this to be an in person event next year.

Do a hybrid irperson and virtual Summit
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9 - If you were to attend the Summit in the future, would you:

Prefer to attend
in-persan only

Prefer to attend a
virtual-only event

Prefer a hybrid
option with both
in-person and wirtual
options
I
5

# Field Minimum Maximum Mean Devia’?;?] Variance Count
1 [fyouwereto a“e”?utttfeisb‘vrgmg )'/r(')fjh 1.00 3.00 2.38 078 061 101
# Answer % Count
1 Prefer to attend irperson only 18.81% 19
2 Prefer to attend a virtuabnly event 24.75% 25
3 Prefer a hybrid option with both #person and virtual option: 56.44% 57

Total 100% 101
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