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Purpose Statement

This webinar will explore the status and nature of this evolving strategy, and its context for
Roadway Operations Data Exchanges (RODx) and platforms to enable vehicle-roadway
connectivity. Presenters will provide diverse industry perspectives to illustrate the
technologies and systems techniques that are offering near-term solutions.

Learning Objectives

At the end of this webinar, you will be able to:

 |dentify current initiatives and organizations contributing to creation of a National
Roadway Network Digital Infrastructure Strategy

« Establish how RODx and platforms for vehicle-roadway data integration can contribute
to this strategy

 |dentify critical issues and opportunities associated with roadway network deployment of
RODx at the national scale
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Evolving National Roadway
Network Digital Infrastructure
(DI) Strategy

Deepak Gopalakrishna, ICF



What Is Roadway Digital Infrastructure (RDI)?

Network and Systems ITS Centers,
Mapping Data Operations Data Back-office

Enterprise GIS and  Travel Applications and
Asset Data Services

Connected Field Communications and
Infrastructure (signals, Digital Utilities

cameras)

Mobility Data

Collective public and private technology assets that create,
exchange, or use data or information to improve the
transportation system by the provision of existing and new
services for travelers, businesses, and agencies.

RDI is not just data. It includes all the assets that
generate, move, process, and display data and
information that support end user usage of the generated
information.



From an Analog to a Shared Digital Future

1920s - 1990s 1990s - 2010s 2010s - Now Future
. Infrastructure Operator and Infrastructure Service Infrastructure Service
Infrastructure Builder _ .
Maintainer Provider Manager

Humans

Humans

Devices

Humans Devices

*

Priv
Infrastroe

Private Sector
Infrastructure

Private Sector
Infrastructure

* Increased need to communicate with diverse digital devices (machines)
* New availability of digital information from diverse devices



Roadway Digital Infrastructure Evolution from ITS

20t Century 21st Century
(The ITS Program) (Roadway Digital Infrastructure)

Spectrum and technology

+ Centralized device-to-device £dge and Cloud

« Government networks Vehicle-roadway sensors and crowdsourcing
Government and industry networks

* Public-private business models
Government owned/operated « Cross-disciplinary: technical, legal,
gg:éﬁ%?::f?faﬁfement « Innovative procurement and partne
Device & component . Infras’.[r.ucture and insights as a se .
deployment « Transitions between government di
versus private offerings

« Safe system context

* Vehicle-roadway integration

« User-oriented accessibility

« Sustainable community connectivity
« Nationally synchronized and market-

* Vehicle-based mobility and
safety




A Renewed and Shared Strategic Focus on Roadway Digital
Infrastructure

U.S. Government National

Standards Strategy for Critical
and Emerging Technology

USTRANSCOM
United States

FHWA RDI

: Strategy
Transportation Standards and Performance Metrics for
Command On-Road Automated Vehicles
Workshop
Joint Office of Shared Focus
Energy and on Roadway
Transportation Network

Digital White House Al Initiatives

Infrastructure (Anticipated) Executive Order
Al Bill of Rights

JE.

Connected and Automated Vehicle
(CAV) Infrastructure Guidelines for
North America

National Electric Vehicle
Infrastructure (NEVI)
Formula Program




National Strategy for RDI: A unique opportunity in

time
o

Sensor-Based Commerce Delivery &  Smart Traffic

* An unprecedented investment in
transportation technology projects Smart Grid

) Infrastructure Logistics Signal
for at least the next five years. S
. . (== A
* Clear direction on how to effectively
source, integrate and manage RDI at @
the natlonal Scale IS HEEdEd NOW. Coordinated Innovative Connected Systems

Automation Automation Vehicles Integration




RDI Supports National Transportation Priorities

Emergency
response, Seamless personal Freight mobility and
transportation mobility supply chain
resilience

Electrification of the
transportation
system

Digital asset Automated system Safe System
management integration Approach

National, interoperable, consistent roadway digital infrastructure—
that goes beyond today’s piecemeal approach to delivering digital services—
dramatically improves our ability to deliver on these priorities.



National Roadway Network Digital Infrastructure: A

Possible Approach

Application
Topology

Growing
national network
digital
infrastructure

e On-Ramps
capabilities

Foundations
and
Cornerstones

National-Level Transportation System Performance Management

Transcontinental Prototype Corridors

Smart Communities Model

Enterprise Data

Systems

National Network
Roadway Data

National
Interoperable
Transportation
Connectivity

Exchange and
Platforms




National Network Roadway

Operations Data Exchanges
(RODx)

Virginia Lingham, ICF



Background and Context

Typical DOT Data Sources and Types of Data

DOT use of the data:

« System performance and safety
Investment planning
Emergency/incident response
Asset management

Others..

Agency )
Generated ’

Data from
Field
Devices

3rd Parties
Data

External use of the data:
Support Automation
Support freight / supply chain
logistics
Travel information
Safety applications
Others..




Background and Context

* Previously, state DOT and traveler needs were mostly localized

* Now, we are envisioning regions and transcontinental corridors

 We also a vibrant and growing private sector providing information, mapping and travel

services.
* |Is there a business model for the sharing of these data?

Agency
Generated
Data Type Examples: Data

Work Zones
Incidents
Closures Data from : 3rd Parties

Field

Weather >
Devices

Traffic Regulations
Truck Parking
Vehicle Telematics

Data

Other
Sources

DOT'’s use of the data:

+ System performance and safety
* Investment planning

« Emergency/incident response

* Asset management

» Others..

External Users use of the data:

* Support Automation

* Support freight / supply chain
logistics

+ Travel information

« Safety applications

* Others..
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Institutional and Business Model Advancements

|s there a need for a more formalized national roadway operations
information domain for more explicit interoperability, sharing, co-

evolution?

Data from
Field
Devices

Other
Sources

DOT A

Agency
Generated
Data

39 Parties
Data

Agency
Generated
Data

Data from
Field
Devices

3 Parties
Data

Other
Sources

DOT B

Agency
Generated
Data

Data from
Field
Devices

3 Parties
Data

Other
Sources

DOT C
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What do we know?

All these data exchange models and activities have commonalities:

« Multi sensor, multi source (e.g., require conflation, concerns include data governance, quality, security,
privacy, etc.)

* These are not static “one and done” deployments — they require ongoing operations, modifications,
changes, etc.

* The content to be shared is continuously growing and expanding — future data needs we don't yet
know about.

* Industry confusion about key terms (data exchange, data lake, data environment)

18



What do we know?

Private sector data products are available and likely are the most convenient for
IOOs to purchase.

« These data sources have gaps (e.g., work zones, workers presence, etc.)
* Business models are still evolving

* International policy and technology developments can impact U.S capabilities

There seems to be an industry disconnect. There is the need and willingness to
advance national data exchanges, but we don’t have the institutional
glue/mechanism to do so?
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What are we missing?

We have traditionally relied on national public sector-driven standards development
and other public initiatives.

The rapidly changing nature of data, technologies and use-cases makes it difficult for
these to form the glue to hold it together, however:

 GTFS, MDS, CDS is a good example of rapid evolving collaborative specification development
 WZDx is a good example of rapid evolving specification development

« We need a way to collaboratively (public, private) work and maintain these new standards

Is there a need for a more formalized national roadway operations information domain for more
explicit interoperability, sharing, collaborative development and maintenance of critical
specifications?

20



National Network Roadway Operations Data
Environments
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Empowering People to be Part of
Building a Better and Safer
Roadway

SUE BAI
Chief Engineer, Chief of Data Business

HONDA
The Power of Dreams




Contents

« Safety Vision

« What’s Next: Share the ownership and joy of building a
better and safer roadway

« Closing Remarks




Soichiro Honda’s Approach toSai‘ety

“Respect for human lives” & “Proactive pursuit of safety”

“Everyone involved in the transportation system must respect human lives.”



Transportation Safety Challénes and Reality in the U.S!

US Traffic Fatality and Fatality Rate Critical Reasons Attribute to Traffic Fatality
As auto industry enhances 20/
60,000 o 1.60 - o 2%
safety features, fatalities is a0 = Drivers 2% L
50,000 ini =’ - :
not decll-rll_rlg__-_ © 0 = VVehicles
40000 =TTt mewe” -/
100 = Environmen o
30,000 0.80 94%
Unknown
20,000 0.60
0.40
10,000 0.20 _
0 0.00 Driver Related:
S 4 9 9 F v 9 N 9 9 Q * Recognition Error
LR &8 8 8 8 8 8 88 8 8 § Decision Error

Performance Error
Non-Performance Error (Sleep, etc.)
Other

Human Behavior is the leading cause of t m

Year




Driving Behavior Gap

Well-behaved in neighborhood Aggressive driving outside
neighborhood




What if We Extend this Environmentc?

Good driving behavior




Solution Idea Learned from USINational Park System

So clean and

well-maintained! “FOR THE BENEFIT AND |
— ENJOYMENT OF THE PEOPLE”

..... v

m,

Sue’s camping site

Park, the 1st National
Park (1872)

( - gf‘ : Value: The Benefit and enjoyment of the people
%ﬁg;g;g **% ‘ What: Appreciation & Sense of Pride
Why:
« Shared ownership & responsibility = It is MY park
Joshua Tree Park - Sense of community > Group of nature lovers

Campground map - Sense of pride = Feel good about keeping it safe and clean



Make Road as Appreciated as INE

[ Neighborhood Good Driving

Value: The Benefit and enjoyment of me and my

neighbors

What: appreciation & sense of pride

Why:

« Shared ownership & responsibility = It is MY
home

+ Sense of community

+ Sense of pride 2> Feel good about keeping it
safe and clean

“FOR THE BENEFIT AND

ENJOYMENT OF THE PEOPLE”

Everywhere Good Driving

~

Value: The Benefit and enjoyment of the riving
community

What: appreciation & sense of pride

Why:

Shared ownership & and responsibility = It is|
MY road

Sense of community - Group of more
engaged drivers

Sense of pride > Feel go

od ab}out//lsgein it
afe and clean e

o




One Way of Achieving It:

Driver Frustrated by Road Hazard

o \

[ a

More Engaged Drivers

" r.f‘ : .o

Appreciation and Pride

Inform Road Operators Safer and Better Roads



Collaboration with Ohio Departmentiof Trnsportation

Road Condition Management System HONDA

Using Data to Enhance Roadway Safety The Power of Dreams

Honda _ S
Ohio Department of Transportation Taps Honda to Cloud Platform

Lead Two-year Project to Advance Road Condition
Management System

Analysis

B (0]
RELEASE  PHOTO fyinDo

November 9, 2023 — COLUMBUS, Ohio

” J =
Y
-

~ Test vehicle collects road condition data in real time.

https://www.youtube.com/watch?v=d17 rVID1fE

i Prove> ‘s P masons

University of
CINCINNATI

Honda Road Condition Management System Graphic


https://www.youtube.com/watch?v=d17_rVID1fE

Positive Cycle for a Safer athetter Driving Environment

Better Driving Behavior

More Engaged Drivers

=

Appreciation
& Pride

7 ety

Toward Zero
Fatalities

Better Driving Behavior leads us closel



Traffic safety with city planning

Client’s needs

To develop optimal city planning, we’d like to analyze roads to understand the risky points.

Solution Plotting the emergency braking points and accident occurring points on the map.
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Success Story: We Improved Traffic Safety!

Frequent emergency braking locations

Result
Before :
Hard braking reduced by 1/3
Ay
d advanced policy /ay @
Grand Prize Winner 44, \“
National Governor’'s Associa
After

Speed control marking on

pavement

Pruned trees toimprove visibility

Honda has the technology and is already making a difference



Analysis Result of Road Surface Roughness using Probe Data

Road Surface
Conditions

« Bad

Extracting the points where road surface condition is relatively bad.

© OpenStreetMap contributors © OpenStreetMap contributors


http://www.openstreetmap.org/copyright
http://www.openstreetmap.org/copyright

[Ref.] Demonstration Experiment in Japan

Comparative verification between the official survey results (IRI) and our analyzing results (RSM) of road surface
condition with local government.

©0pénstreetMap contributars

RSM

in the railroad crossing

- 2000

- No damage/crack

~on the road.
That consistent - 1500
_ with the results of %
RS oa
= 1000

0 100 200 00 400 200 600 00
Distance from the starting point
The local government officer gives comment

“RSM represents traditional IRl most accurately ever.”



Aging prediction by probe data
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 Honda aims to realize a collision-free society where everyone sharing the
road can safely and confidently enjoy the freedom of mobility.

 The next level: Empower drivers to be part of building a greater roadway
environment together!

“FOR THE BENEFIT AND
ENJOYMENT OF THE PEOPLE” . .
you meet the nicest The more you drive a

peoplerena. HONDA Honda, the better your
community becomes

Let’s work together to build a better and'saferfroadway together!




Insights and Perspectives from
Members of the RODx Industry

Panel Session:
Dean Deeter, Athey Creek Consultants Moderator

Panelists:

*Mike Haas, Arcadis U.S.
*Shane Zumpf, Trihydro

*Steve Voit, Monotch

*Mike Brown, SWRI

*Nikola Ivanov, UMD CATT Lab



Industry Panelists

uﬁ - ‘-n. 4
Mike Haas, Shane Zumpf, Steve Voit, Mike Brown, Nikola Ivanov,
Arcadis U.S. Trihydro Monotch SWRI UMD CATT Lab

ARCADIS % lrihydro monotch

ABORATORY



Panel Question #1:

How could various state, local, and industry situational data exchanges interface
with one another to enable a national roadway network data layer (federated
approach, national Dx, etc.)? What institutional approach could facilitate this
integration of situational data exchanges and what might be the most effective

federal role?

e A s s ¥

Mike Haas, Shane Zumpf, Steve Voit, Mike Brown, Nikola Ivanov,
Arcadis U.S. Trihydro Monotch SWRI UMD CATT Lab

ARCADIS % lrihydro monotch
ABORATORY




Panel Question #2:

What type of data or insight can be supported by situational data exchanges at
national network scale that the public sector is not yet considering?
(e.g., roadway asset condition, EV charging stations, SPaT, etc.)

{

Mike Haas, Shane Zumpf, Steve Voit, Mike Brown, Nikola Ivanov,
Arcadis U.S. Trihydro Monotch SWRI UMD CATT Lab

ARCADIS % lrihydro monotch
ABORATORY
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Upcoming events for you

December 11, 2023

TRB Webinar: Understanding
Evacuation Behavior and Regional

Resilience

December 13, 2023

TRB Webinar: Utilizing External Data
Sources for Maintenance Decision
Making
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https://www.nationalacademies.org/trb/events
https://www.nationalacademies.org/trb/events
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ANNUAL MEETING

On January 7—11, 2024, join the single largest gathering of transportation
practitioners and researchers in the world. Register today!

www.trb.org/AnnualMeeting
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Annual Meeting Sessions — ACP15

https://annualmeeting.mytrb.org/OnlineProgram/Browse

Sunday, January 7, 2024

Workshop 1003: Transportation Systems Management and Operations Data
Exchanges: On-Ramps to the National Roadway Digital Infrastructure

Sunday, January 7, 2024

Workshop 1004: Preparing, Conducting, and Summarizing the Results: Assessing
Traffic Management Systems

Sunday, January 7, 2024

Workshop 1042: Information Technology Will Not Let Me Work and Operations
Technology Will Sink Our Network

Thursday, January 11, 2024
Workshop 5002: Roadway Digital Infrastructure Strategy
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Subscribe to TRB Weekly

If your agency, university, or organization
perform transportation research, you and
your colleagues need the TRB Weekly
newsletter in your inboxes!

NATIONAL
ACADEMI

P [N
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TRB Weekly

TRE Weekiy covers the lal

Each Tuesday, we announce the latest:

* RFPs

« TRB's many industry-focused webinars
and events

* 3-5 new TRB reports each week

*  Top research across the industry Spread the word and subscribe!

https://bit.ly/ResubscribeTRB
Weekly
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Discover new
TRB Webinars weekly

Set your preferred topics to get the latest
listed webinars and those coming up soon
every Wednesday, curated especially for
you!

And follow #TRBwebinar on social media
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impacts logistics modeling with artificial intelligen
resilience analytics can have on a larger scale.
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.Research Board
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Get involved

https://www.nationalacademies.org/trb/get-involved

 Become a Friend of a Standing Technical

Committee
Network and pursue a path to Standing Committee

membership | - |
N C H R P P I.‘(;‘.H:f o e
« Work with a CRP Stk it B G e

Listen to our podcast BTSCRP
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TIREB'S
Transpﬁn
Explorers

https://www.nationalacademies.org/podcasts/trb

Influence of
Infrastructura Dasign on
Distracted Driving
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We want to hear from you

Take our survey

» Tell us how you use,
at trbwebmar@nas

|
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