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2025 Digital Infrastructure Peer Exchange 

December 3-4, 2025 | Virtual 

Purpose and Overview 

On December 3-4, 2025, the National Operations Center of Excellence (NOCoE) held a peer exchange 

on digital infrastructure (DI) with the goal of moving the national conversation from concept to 

operational reality. The peer exchange was attended by more than 20 participants from state and local 

DOTs with a variety of experience in implementing digital infrastructure. The primary objective was to 

create a conversation among state agencies where practitioners could identify shared challenges, 

identify successes, and define the immediate needs for a national digital infrastructure for 

transportation. 

This report captures the conversation and knowledge shared during this peer exchange by both 

synthesizing and summarizing generalized comments from attendees on the progress and potential of 

digital infrastructure.  The focus is on use cases for digital infrastructure that were prioritized by 

participants. 

As demonstrated in the next section and in the resource section of this report, digital infrastructure 

has been an ongoing topic for both transportation systems management and operations (TSMO) 

practitioners and the larger transportation community. This peer exchange aimed to fully acknowledge 

this conversation and to provide space for a broad discussion for previous activities while also setting 

a goal to capture feedback, gaps, and next steps that can help advance the deployment of digital 

infrastructure across the country. 

Approach 

NOCoE identified digital infrastructure as a key topic area to explore with the advice of its Technical 

Advisory Committee (TAC). The TAC members representing ITS America who served as Peer Exchange 

moderators included: Laurie Matkowski, Gannett Fleming TranSystems (GFT), and Ted Bailey, Seelye 

Stevenson Value & Knecht (STV), who both worked closely with the NOCoE Peer Exchange planning 

committee to develop the approach, agenda, participants and resources provided as read-ahead 

materials (which are included in the resources at the end of this report.) 
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The following assumptions were made, as communicated with peer exchange participants: 

1. Definition: Digital Infrastructure is the collective public and private technology assets that 
create, exchange, or use data or information to improve national transportation system 
outcomes by optimizing the provision of existing and new transportation services. 

2. Status: Digital Infrastructure is transitioning from experimental concepts to operational 
necessity across states. 

3. Challenges: States are generally facing similar foundational challenges 

4. Progress: all progress on deployment requires alignment on expectations and technical 
specifications. 

5. National Strategy: Current and emerging operational experiences will guide national strategy, 
research priorities, and framework development. 

This approach is detailed in table 1, where a summary of outcomes is also included. 

Starting Point or Assumption 
Peer Exchange 
Approach 

Peer Exchange Outcome 

Definition Digital Infrastructure is the 
collective public and private 
technology assets that create, 
exchange, or use data or 
information to improve national 
transportation system 
outcomes by optimizing the 
provision of existing and new 
transportation services. 

Reexamine the 
definition through 
feedback 
throughout the 
peer exchange 

Definition broadly accepted. 

Status Digital Infrastructure is 
transitioning from experimental 
concepts to an operational 
necessity across states 

Reexamine 
assumed status 
with in-depth 
feedback 
mechanisms 

Many use cases were 
identified with state DOTs 
having deployed extensive 
strategies in a few specific 
areas (i.e. work zones) 

Challenges States are generally facing 
similar foundational challenges 

Discuss specific 
challenge areas 
and measure 
alignment 

Confirmed, with funding and 
governance (including 
standards) cited as the 
primary foundational 
challenges 

Progress Progress on deployment 
requires alignment on 
expectations and technical 
specifications. 

Discuss specific 
needs directly 
with participants 

Confirmed, with TMC 
integration being an additional 
challenge to those cited above. 
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National 
Strategy 

Current and emerging 
operational experiences will 
guide national strategy, 
research priorities, and 
framework development. 

Examine Participants agreed while 
noting that learning from 
deployments to define strategy 
and data needs can begin now 

The sections that follow will provide a detailed understanding of those outcomes. The Key Learnings 

and Next Steps section will add to this table by providing recommended steps to be undertaken by the 

larger transportation community. 

Agenda 

The peer exchange agenda was fluid, aiming to capture key learnings and challenges while covering 

topics identified directly by participants. But, in general, day 1 focused on the definition, status, and 

broad challenges of digital infrastructure while day 2 covered specific use cases and participants 

sharing knowledge on the transferability of deployments and the barriers to expanding deployment. 

Day 1 Summary: Definition, Status & Key Challenges 

Defining Digital Infrastructure and Tracking Its Progress 

The peer exchange began with a presentation on digital infrastructure as it has evolved from a 

collection of technical approaches crossing through ITS and transportation systems management and 

operations (TSMO) into a national priority for operations and safety. Digital infrastructure, thought of in 

this way, began as a concept in 2018 during the series of National Dialogues on Highway Automation, 

held by U.S. Department of Transportation (USDOT). Since then, it has grown from a collection of 

practices to address gaps into a teleological national strategy concept with identified use cases, 

research agendas, and national, corridor-level implementation approaches. 

This national conversation has generally recognized digital infrastructure as prerequisite for safety, 

automation, and operational performance improvements and to achieve the goals for system 

modernization. The emerging framework used in recent national discussions, including this peer 

exchange, represents the logical next step: an integrative, non-prescriptive blueprint to align states, 

federal partners, industry, and researchers around shared foundations, governance, and 

interoperability. 

Origins: The 2018 National Dialogue on Highway Automation 

The contemporary digital infrastructure narrative can be traced to 2018, when the USDOT’s Federal 

Highway Administration (FHWA) convened states, industry, and federal partners to examine 
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automation through the lens of infrastructure rather than solely through vehicle technology. This shift 

in perspective revealed a set of remarkably consistent foundational gaps across the country: 

• Inconsistent work zone data 

• Wide variation in mapping and Linear Referencing Systems (LRS) 

• Roadway rules that were not machine-readable 

• Operational data fragmented across organizational and technical silos 

The challenges were not primarily technological in nature. They reflected systemic issues in data 

governance, standards, institutional coordination, and operational architecture. Many of these same 

issues persist today, underscoring their structural makeup. 

This moment marked the conceptual beginning of a national Digital Infrastructure movement: a 

recognition that scalable safety and automation applications would require shared digital foundations 

rather than isolated pilot projects. 

The 2022 USDOT Research, Development & Technology (RD&T) Strategic Plan 

A major inflection point occurred in 2022 with the release of the USDOT’s RD&T Strategic Plan. For the 

first time, Digital Infrastructure was positioned as a foundational national capability rather than a 

discretionary innovation area. 

The Plan established digital capabilities as essential to achieving outcomes in safety, mobility, parity, 

climate resilience, and modernization. While it did not prescribe detailed operational architecture, it 

clearly signaled the importance of: 

• Enterprise data governance 

• V2X and connectivity 

• Multistate corridor consistency 

• Performance analytics 

The 2023 FHWA Roadway ADS Integration Concept of Operations (ConOps) for 
Transportation Agencies 

Between 2019 and 2022, extensive stakeholder outreach was conducted on integration implications of 

ADS on current and future infrastructure. FHWA further strengthened the case for Digital Infrastructure 

through the Automated Driving Systems (ADS) Integration ConOps. The document described how ADS 

technology could manifest on public roads in a consistent manner. It identified the interactions 

between physical, digital, and operational layers of the transportation system. It further defined 

capabilities to plan and prepare the roadway system. 

The ConOps identified four categories of machine-readable data essential for safe and predictable ADS 

operation: 
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• Accurate lane geometry and LRS 

• Digital speed limits and roadway rules 

• Consistent work zone information 

• Real-time environmental and operational conditions 

The 2023 ITS America Digital Infrastructure Strategy 

In 2023, ITS America provided a unifying conceptual framework by publishing a national Digital 

Infrastructure strategy organized around four pillars: 

1. Data 

2. Connectivity 

3. Operations 

4. Shared governance 

This framework gave practitioners a common language and structure, while explicitly tying Digital 

Infrastructure to national priorities including safety, climate, equity, and modernization. By this point, DI 

had moved beyond a niche technical topic and into the core mission space of transportation agencies, 

with many states adopting these pillars to guide their modernization efforts. 

2023–2025 TRB Digital Infrastructure Workshops 

Throughout 2023 and 2024, a series of TRB-hosted Digital Infrastructure workshops provided a venue 

for states and partners to compare experiences and challenges. Despite wide variation in maturity 

levels and institutional contexts, the same issues consistently emerged: 

• Significant disparities in DI maturity across states 

• Confusing or inconsistent standards 

• Legacy Traffic Management Center (TMC) systems and vendor fragmentation 

• The impracticality of layering DI on top of outdated operational architectures 

These workshops also highlighted widespread duplication of effort, with states independently solving 

similar problems. The collective conclusion was clear: progress requires a more coherent national 

structure that supports alignment without undermining state autonomy. 

2024 Multistate Discussions 

By 2024, multistate corridors had become the most visible proving ground for Digital Infrastructure. 

Conversations across I-80, I-95, I-10, the Smart Belt, and western freight corridors exposed cross-

border inconsistencies that included: 

• Misaligned mapping and LRS 

• Inconsistent work zone data practices 

• Divergent vendor ecosystems 
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• Uneven levels of digital maturity 

These discussions revealed that Digital Infrastructure challenges are fundamentally issues of 

governance and consistency, not just technology. Corridors function as stress tests: any misalignment 

becomes immediately visible. The practical implication is equally clear; if DI can function consistently 

across corridors, it can function anywhere. 

2025 Office of the Assistant Secretary for Research and Technology (OST-R) 
Dialogue and Roadway Digital Infrastructure (RDI) Research Agenda 

In August 2025, USDOT OST-R convened a Dialogue at ITS World Congress. Participants from across 

the ecosystem converged on several consistent messages: 

• The primary need is not new technology, but consistency in standards, data, governance, tools, 

and vendor alignment 

• Workforce modernization is a critical enabler 

• States need a steady, coherent federal signal to guide long-term investment 

At roughly the same time, a TRB RDI Working Group released a Collaborative Research Agenda that 

reflected an alignment with state-identified needs, including: 

• National Operations Data Enterprise (NODE) 

• Consistent connectivity 

• Enterprise data governance 

• Corridor-level consistency 

• Performance analytics 

Together, these efforts formed a bridge between years of research, and the operational digital 

foundations required for the next phase of modernization. 

2025 ITS America V2X Application Mapping 

In September 2025, ITS America released a V2X application mapping resource that translated Digital 

Infrastructure from abstraction into operational reality. The tool cataloged use cases such as wrong-

way detection, work zone speed alerts, queue warnings, railroad crossings, and pedestrian safety, and 

mapped each to its specific DI dependencies and readiness criteria. 

This reinforced a critical principle: meaningful debate about DI must be grounded in applications. Use 

cases make infrastructure requirements visible, concrete, and measurable. 

The Metropolitan Perspectives 

At the national level, existing strategies occupy complementary roles: 

• The ADS ConOps explains the foundation for digital infrastructure considerations 

• The ITS America Strategy helps to define what DI is 
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• The FHWA RDI Strategy identifies the building blocks needed at scale 

• The OST-R dialogue reflects state and practitioner needs 

• A framework could serve as the integration and roadmap layer 

The central insight, confirmed by attendees, was that existing strategies are finally beginning to align. 

At the same time, metropolitan and regional agencies have advanced many of the same capabilities, 

such as data hubs, connected signals, and transit data integration, but often without labeling these 

efforts as digital Infrastructure. Their needs are the same as identified by the states: 

• Clearer standards 

• Scalable tools 

• Alignment with state systems 

• Interoperable, modern platforms 

This confirms a key point: digital infrastructure is not just a state issue or a local issue; it is a system 

issue that spans statewide, regional, and corridor-scale operations. 

Participant Feedback and Discussion on Current Digital Infrastructure Approaches 

Participants confirmed much of the discussion above while providing key insights into definitions and 

deployment status: 

Defining Digital Infrastructure 

Attendees identified data, communications, and connectivity as the fundamental aspects of digital 

infrastructure. While data is a key factor, attendees discussed that it’s the sharing, use, and application 

of data that is being addressed by digital infrastructure, not the data itself. 

What is the First Word You Think of When You Hear 
“Digital Infrastructure”? 

DATA Best Practices 

COMMUNICATIONS 
COORDINATION 

Data Management 
SHARING 

Technology 

CLEARER 
DEFINITION 

CONNECTIVITY 
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Digital Infrastructure Priorities 

The discussion highlighted the current situation of many DOTs; that digital infrastructure strategies are 

necessary, but that the priorities and details aren’t yet clear and a roadmap to deploying will be 

required. The emphasis on corridor coordination signifies the upcoming conversations on both 

benefits and approaches to implementation. 

Reality on the Ground 

Attendees identified work zones and TMCs as areas they are currently working with digital 

infrastructure approaches. Several participants identified the readily accessible work zone data 

exchanges as a reason for this as well as the significant prevalence of regional data sharing 

37% 

18% 

13% 

13% 

13% 

6% 

Not sure yet 

Corridor coordination 

National data environment 

V2X readiness 

Performance measurement 

Enterprise data governance 

Where is Your Agency MOST Active Today in Digital Infrastructure? 

2 Data Systems 0 Mapping /LRS 

3 TMC Modernization 3 Use Cases 

6 Work Zones 0 V2X 

0 Pilots Only 0 Nowhere Yet 

Which DI Priority is MOST Important to Your Agency Right Now? 
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agreements between local and state DOTs via their traffic management systems (TMSs) and traffic 

management centers (TMCs). 

Corridor Planning as a Test Bed for Digital Infrastructure 

The peer exchange conversation then shifted to role corridors can play and their ability to provide an 

operational environment for large scale digital infrastructure deployments. 

Participants identified a few systematic challenges that are manageable within a single state but 
become unavoidable across borders, including: 

• Inconsistent mapping and LRS practices 

• Variations in work zone data formats 

• Divergent vendor platforms and data schemas 

• Uneven levels of TMC and system modernization 

• Differing policies and governance structures 

Participants then shared their multistate efforts, such as the I-80 Corridor Coalition, and how the 

coalitions illustrate both the opportunity and the challenge. Participants working in one more of these 

corridors confirmed that these collaborations address freight movement, winter operations, incident 

management, bottlenecks, and traveler information, but also encounter the same challenges 

anticipated for digital infrastructure: standardized data formats, consistent geometry and LRS, shared 

operational data feeds, minimum system maturity levels, and durable multistate governance models. 

The conversation went on to confirm that similar patterns are observed on I-95, the Smart Belt, and 

western freight corridors, reinforcing the assumption that challenges are systemic rather than local. 

Corridors therefore can serve as both proving grounds for digital infrastructure as well as key learning 

Which Corridor is MOST Important to Your Agency? 

3 I-80 0 I-10 1 I-95 

0 Smart Belt 6 Other 0 My state is not part of a corridor 
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environments for national alignment on standards, governance, data sharing, and operational 

consistency. 

Identifying Key Challenges 

The day concluded with participants defining their key challenges, especially relating to the needs 

identified in the national strategy documents and from the key learnings from corridors. 

Participants first discussed the need for alignment on both funding and governance, including lessons 

that can be learned from the V2X deployment efforts. Participants cited shifting policies and unstable 

or location-specific funding as barriers to larger deployments, both from a programmatic aspect as 

well as complicating the political backing required locally to invest in large scale deployments. 

Participants largely agreed with the statements made at the start of the day relating to overcoming 

challenges. Participants cited the 2024 U.S. report, “Saving Lives with Connectivity: A Plan to 

Accelerate V2X Deployment” as a potential key tool to aligning deployment needs nationally and 

spurring infrastructure operators to invest in the underlying system and technology needs to deploy 

digital infrastructure strategies. 

29% 

29% 

14% 

14% 

7% 

7% 0%0% 
Funding alignment 

Governance across partners 

Data consistency 

Workforce & staffing 

Legacy systems / TMC constraints 

Not sure 

Standards confusion 

Vendor fragmentation 

What is Your Agency's BIGGEST Digital Infrastructure Challenge 
Right Now? 
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Day 2: Learning from Use Cases and Identifying Needs 

Day 2 of the peer exchange examined the use cases provided by ITS America in their Digital 

Infrastructure Mapping. Participants identified the following deployed use cases: 

What Support Do You MOST Need from National Partners? 

1 Tools 0 Templates 4 Standards Alignment 

2 Guidance on Data 0 Workforce Help 3 Governance Playbook 
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Which DI Use Case Has Your Agency Actually Deployed? 

14 Smart Work Zones 12 Wrong-Way Driver Detection 

8 V2X Readiness Pilots / 
Deployments 

9 Intersection & 
Pedestrian Safety 

9 Advanced Traveler 
Information Systems (ATIS) 

9 Modern TMS / TMC 
Modernization 

7 Queue Alert / End-of- 
Queue Detection 

7 Disaster / Emergency 
Traveler Information 

7 Transit Signal Priority (TSP) 

6 Work Zone Traveler 
Information (V2X) 

6 Variable Speed Limits 
(VSL) 

6 Emergency Vehicle 
Preemption (EVP) 

5 Enterprise Data 
Management Initiatives 

5 Spot Weather Impact Alerts 
(fog, ice, crosswinds) 

4 Approaching Emergency 
Vehicle Alert 

1 Reduced Speed / Work 
Zone Speed Alerts (V2X) 

2 Intersection Collision 
Risk (ICR) 

1 Curve Speed Alert 

1 Device-Based Pedestrian 
Alerts (V2X Personal Safety) 

1 Centralized 
Transportation Data Hub 

1 None yet 

0 Pedestrian in Signalized 
Crosswalk (PISC) 

0 Forward Collision 
Warning (V2X-enhanced) 

0 Highway-Railroad 
Crossing Alerts 

0 Digital Twin 
Crash Analysis 

0 Freight Weigh Station 
Optimization 

0 Freight Signal Priority 
(FSP) 

Highest Adoption 

Strong Adoption 

Moderate Adoption 

Limited Adoption 

No Adoption Reported 
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Participants agreed that success in deploying all of the above use cases relied on: 

1. usable data 

2. effective partnerships 

3. interoperable technologies 

4. alignment between funding and operational goals. 

Barriers identified to both deployment success as well as ability to see benefits, included: 

- inconsistent data formats 

- vendor fragmentation 

- missing standards 

- weak enterprise governance 

- workforce gaps, legacy systems 

- cross-jurisdictional complexity. 

A key takeaway from the discussion was that deployment challenges are not application-specific but 

are in inherently structural due to underlying challenges in the very foundations of data sharing, system 

configurations, and governance. 

Data Exchanges as the Bridge to NODE 

The key takeaway of foundation level challenges shifted the discussion to data exchanges and how 

they serve as a system layer where digital infrastructure is enabled through all applications. 

First, data exchanges were identified as the mechanisms that: 

• Move information between systems 

• Enable consistent operational data 

• Support multistate/multiagency coordination 

• Establish shared schemas, formats, APIs, cloud platforms, and governance models 

Examples included: 

- work zone data feeds 

- mapping and LRS updates 

- traffic and weather APIs 

- regional data hubs 

- enterprise data frameworks 

- V2X message exchanges 

- modernized TMC data flows. 
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Mirroring broader deployment challenges, participants identified gaps in data exchange development 

and use: 

1. standardized formats 

2. shared data layers 

3. enterprise architecture 

4. governance templates 

5. vendor alignment 

6. workforce capacity 

7. corridor-consistent mapping. 

These gaps reinforced the broader conclusion from the peer exchange about the challenge of 

deploying digital infrastructure: use cases can reveal symptoms and data exchanges can expose root 

causes, and ultimately a National Operations Data Environment (NODE) will provide a system-level 

solution to address these challenges at scale. 

State-Selected Deep Dives: Priority Topics 

Participants selected three priority topics for deep-dive discussion, drawn from recurring themes 

such as: 

• Data consistency and standards 

• Work zone and regulatory data 

• Enterprise data and TMS modernization 

• Corridor data harmonization 

• Workforce and organizational issues 

• V2X readiness 

• Mapping, LRS, and geometry 

• Vendor ecosystem alignment 

• Governance and partnerships 

Each of these topic areas was explored by: identifying key barriers, examining specific challenges, and 

clarifying what forms of support would most accelerate progress. The charts below focused primarily 

on work zone focused use cases, with participants selecting as many areas as apply. 

Across each topic area, the same system-level needs repeatedly emerged: data consistency, 

interoperable architectures, governance clarity, vendor alignment, workforce capacity, and multistate 

coordination. A key point stressed by several participants was the need to engage with local agencies 

to ensure consistency between state and interstate routes and local roads. 
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45% 

33% 

11% 

11% 0%0%0% 

45%   Operational outcomes (safety, 
reliability, mobility) 

33%   Staff skill and readiness 

11%   Data availability 

11%   Partnerships 

0%   Technology stack 

0%   Vendor performance 

0%   Funding alignment 

3 

1 1 1 

0 0 0 0 0 

Funding / 
federal timing 

Lack of 
standards 

clarity 

TMC or legacy 
system 

limitations 

Data 
consistency or 

quality 

Mapping / LRS 
alignment 

Work zone 
data variation 

Vendor / 
platform 

fragmentation 

Workforce 
capacity 

Local / 
regional 

coordination 

Which Part of Your Use Case Deployment Worked BEST? 

What is the BIGGEST Challenge You've Faced in Deploying 
These Use Cases? 
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Key Takeaways and Learnings 

The peer exchange discussion ultimately led attendees to identify the following statements of 

consensus: 

1. Structural challenges are the main barrier to deploying digital infrastructure strategies; 

isolated projects provide clear benefits and uses but framework is required for large scale 

deployments. 

2. A national framework must include data consistency, mapping/LRS alignment, work zone 

data, and how to increase/acquire workforce capacity. 

3. A national framework must address legacy systems, fragmented vendor ecosystems, and 

the absence of shared data models and governance frameworks. 

4. Data governance is a crucial next step that fully requires national input. 

5. The next steps for successful national digital infrastructure deployment will require 

system-level architecture capable of supporting national safety and operations 

applications. 

6. In order for agencies to make large scale Digital Infrastructure investments, there needs to 

be national funding made available. 

The table below revisits the peer exchange approaches and outcomes by including potential next steps 

to move in this direction. 

29% 

29% 

14% 

14% 

14% 
0%0%0%0% 

29% TMC/TMS integration 

29% Stable funding 

14% Common data model 

14% Standardized work zone format 

14% Workforce capacity 

0% Up-to-date mapping/geometry 

0% Vendor documentation 

0% Coordination with locals/regions 

0% None — we had everything needed 

What Was the MOST Important Thing You Did Not Have When 
Deploying Your Use Case? 
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Starting Point or 
Assumption 

Peer Exchange 
Approach 

Peer Exchange 
Outcome 

Needs and 
Next Steps 

Definition Digital Infrastructure is 
the collective public and 
private technology 
assets that create, 
exchange, or use data or 
information to improve 
national transportation 
system outcomes by 
optimizing the provision 
of existing and new 
transportation services. 

Reexamine the 
definition 
through 
feedback 
throughout the 
peer exchange 

Definition broadly 
accepted. 

None 

Status Digital Infrastructure is 
transitioning from 
experimental concepts 
to an operational 
necessity across states 

Reexamine 
assumed status 
with in-depth 
feedback 
mechanisms 

Many use cases 
were identified with 
state DOTs having 
deployed extensive 
strategies in a few 
specific areas (i.e. 
work zones) 

Capture more 
use cases with a 
focus on 
operational 
success for 
safety and 
mobility 

Challenges States are generally 
facing similar 
foundational challenges 

Discuss specific 
challenge areas 
and measure 
alignment 

Confirmed, with 
funding and 
governance 
(including 
standards) cited as 
the primary 
foundational 
challenges 

National 
Strategy will be 
key tipping point. 

Progress Progress on deployment 
requires alignment on 
expectations and 
technical specifications. 

Discuss specific 
needs directly 
with participants 

Confirmed, with 
TMC integration 
being an additional 
challenge to those 
cited above. 

Develop and 
implement 
NODE; advance 
corridor 
deployments 

National 
Strategy 

Current and emerging 
operational experiences 
will guide national 
strategy, research 
priorities, and framework 
development. 

Examine Participants agreed 
while noting that 
learning from 
deployments to 
define strategy and 
data needs can 
begin now. 

Learn from use 
cases and 
agency input to 
create 
alignment. 
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Conclusion 

Looking toward 2026, the digital infrastructure research, practices, and corridor approaches are 

coming together to provide an environment for a national framework for digital infrastructure. 

A framework would integrate: 

• State insights from peer exchanges and practitioner forums 

• The RDI Collaborative Research Agenda 

• The ITS America DI Strategy 

• ADS ConOps requirements 

• Corridor findings 

• OST-R dialogue themes 

• TRB and NOCoE technical work 

Attendees identified consistent challenges and needs including stronger governance, clearer 

consistency, real interoperability, shared data layers, and scalable modernization pathways. 

In 2026, NOCoE will host its 3rd digital infrastructure peer exchange since 2022. NOCoE will continue to 

partner with state, regional, and federal agencies to learn more from operating agencies deploying 

digital infrastructure and ensure that use cases and best practices and lessons learned from 

deployment help form the basis of a national strategy for TDI. 



Digital Infrastructure Peer Exchange Report 20 

Resources 

National Dialogue on Highway Automation (FHWA) (2018) 

U.S. DOT RD&T Strategic Plan (RDI Strategy) (March 2022) 

FHWA ADS Integration ConOps (FHWA-HOP-22-052) (2022) 

ITS America Digital Infrastructure Strategy (2023) 

September 2025: ITS America Application Mapping in Networked V2X 

• Urban Traffic Management & Optimization 

• Bridge Lane Management 

• Flex Routes & Dynamic Lanes 

• Digital Twin Crash Analysis 

• Data-Driven Accessibility 

• Congested Highway Traffic Management 

• Wrong Way Driving on Expressways 

• Smart Work Zone Systems 

• Intersection & Pedestrian Safety 

• Variable Speed Limits 

• Safety on Rural Tribal Roads 

• Freight Weigh Station Optimization 

• Centralized Transportation Data Hub 

• Modern Traffic Management Systems 

• Roadway Illumination 

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

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

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

• Workshop 5002: Roadway Digital Infrastructure Strategy 

• TRB Webinar: National Roadway Digital Infrastructure Strategy and ROD-X 

• 2024 TRB Digital Infrastructure Activities Preview 

• Session 355-National and Continental Strategy for Digital Infrastructure to Integrate 
Automation into Transportation 

o Final Agenda 

o Workshop Highlights 
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V2X and TSMO (October 2025) 

The National Operations Center of Excellence (NOCoE) hosted the V2X and TSMO Peer Exchange in 

College Station, Texas to share information between a cross section of transportation agency 

professionals in research, TSMO, and ITS roles. The NOCoE has been coordinating resources for 

vehicle-to-everything (V2X) technology since 2016 when it started focusing on the use of signal phase 

and timing (SPaT) applications being deployed as part of the CAT Coalition’s SPaT Challenge. This peer 

exchange was designed to build on these past efforts and help to reinvigorate the national 

conversation on V2X technology. 

TSMO and Information Technology (June 2025) 

This virtual peer exchange was hosted to share information between a cross section of agency leaders 

in the transportation operations and ITS function and the information technology function of their 

jurisdictions. Their experience in developing and implementing IT and TSMO plans, programs, 

technology, strategies, and policies in their organizations provided the basis for an exchange of ideas 

about methods to address the challenges and opportunities with operations technology applications. 

Cybersecurity for TSMO (September 2025) 

The Cybersecurity for TSMO Peer Exchange virtually convened transportation professionals for a half 

day in September 2025 to discuss practical approaches for advancing cybersecurity maturity in 

transportation operations environments. The sessions explored common barriers, effective practices, 

and institutional strategies for bridging the gap between information technology (IT) and operations 

technology (OT) functions from a cybersecurity perspective and within the context of unique needs of 

transportation agency TSMO programs within enterprise-level cybersecurity priorities. 
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	2025 Digital Infrastructure Peer Exchange 
	December 3-4, 2025 | Virtual 
	Purpose and Overview 
	On December 3-4, 2025, the National Operations Center of Excellence (NOCoE) held a peer exchange on digital infrastructure (DI) with the goal of moving the national conversation from concept to operational reality. The peer exchange was attended by more than 20 participants from state and local DOTs with a variety of experience in implementing digital infrastructure. The primary objective was to create a conversation among state agencies where practitioners could identify shared challenges, identify success
	This report captures the conversation and knowledge shared during this peer exchange by both synthesizing and summarizing generalized comments from attendees on the progress and potential of digital infrastructure.  The focus is on use cases for digital infrastructure that were prioritized by participants. 
	As demonstrated in the next section and in the resource section of this report, digital infrastructure has been an ongoing topic for both transportation systems management and operations (TSMO) practitioners and the larger transportation community. This peer exchange aimed to fully acknowledge this conversation and to provide space for a broad discussion for previous activities while also setting a goal to capture feedback, gaps, and next steps that can help advance the deployment of digital infrastructure 
	Approach 
	NOCoE identified digital infrastructure as a key topic area to explore with the advice of its Technical Advisory Committee (TAC). The TAC members representing ITS America who served as Peer Exchange moderators included: Laurie Matkowski, Gannett Fleming TranSystems (GFT), and Ted Bailey, Seelye Stevenson Value & Knecht (STV), who both worked closely with the NOCoE Peer Exchange planning committee to develop the approach, agenda, participants and resources provided as read-ahead materials (which are included
	The following assumptions were made, as communicated with peer exchange participants: 
	1. 
	1. 
	1. 
	Digital Infrastructure is the collective public and private technology assets that create, exchange, or use data or information to improve national transportation system outcomes by optimizing the provision of existing and new transportation services. 
	Definition: 


	2. 
	2. 
	: Digital Infrastructure is transitioning from experimental concepts to operational necessity across states. 
	Status


	3. 
	3. 
	: States are generally facing similar foundational challenges 
	Challenges


	4. 
	4. 
	: all progress on deployment requires alignment on expectations and technical specifications. 
	Progress


	5. 
	5. 
	: Current and emerging operational experiences will guide national strategy, research priorities, and framework development. 
	National Strategy



	This approach is detailed in table 1, where a summary of outcomes is also included. 
	Table
	TR
	Starting Point or Assumption 
	Starting Point or Assumption 
	Starting Point or Assumption 


	Peer Exchange Approach 
	Peer Exchange Approach 
	Peer Exchange Approach 


	Peer Exchange Outcome 
	Peer Exchange Outcome 
	Peer Exchange Outcome 



	Definition 
	Definition 
	Definition 
	Definition 


	transportation system 
	transportation system 
	Digital Infrastructure is the collective public and private technology assets that create, exchange, or use data or information to improve national 
	outcomes by optimizing the provision of existing and new transportation services. 


	feedback 
	feedback 
	Reexamine the definition through 
	throughout the peer exchange 


	Definition broadly accepted. 
	Definition broadly accepted. 
	Definition broadly accepted. 



	Status 
	Status 
	Status 

	Digital Infrastructure is transitioning from experimental concepts to an operational necessity across states 
	Digital Infrastructure is transitioning from experimental concepts to an operational necessity across states 

	Reexamine assumed status with in-depth feedback mechanisms 
	Reexamine assumed status with in-depth feedback mechanisms 

	Many use cases were identified with state DOTs having deployed extensive strategies in a few specific areas (i.e. work zones) 
	Many use cases were identified with state DOTs having deployed extensive strategies in a few specific areas (i.e. work zones) 


	Challenges 
	Challenges 
	Challenges 
	Challenges 


	States are generally facing similar foundational challenges 
	States are generally facing similar foundational challenges 
	States are generally facing similar foundational challenges 


	Discuss specific challenge areas and measure alignment 
	Discuss specific challenge areas and measure alignment 
	Discuss specific challenge areas and measure alignment 


	primary foundational challenges 
	primary foundational challenges 
	Confirmed, with funding and governance (including standards) cited as the 



	Progress 
	Progress 
	Progress 

	Progress on deployment requires alignment on expectations and technical specifications. 
	Progress on deployment requires alignment on expectations and technical specifications. 

	Discuss specific needs directly with participants 
	Discuss specific needs directly with participants 

	Confirmed, with TMC integration being an additional challenge to those cited above. 
	Confirmed, with TMC integration being an additional challenge to those cited above. 


	National Strategy 
	National Strategy 
	National Strategy 
	National Strategy 


	Current and emerging 
	Current and emerging 
	operational experiences will guide national strategy, research priorities, and framework development. 


	Examine 
	Examine 

	Participants agreed while noting that learning from deployments to define strategy and data needs can begin now 
	Participants agreed while noting that learning from deployments to define strategy and data needs can begin now 
	Participants agreed while noting that learning from deployments to define strategy and data needs can begin now 




	The sections that follow will provide a detailed understanding of those outcomes. The Key Learnings and Next Steps section will add to this table by providing recommended steps to be undertaken by the larger transportation community. 
	Agenda 
	The peer exchange agenda was fluid, aiming to capture key learnings and challenges while covering topics identified directly by participants. But, in general, day 1 focused on the definition, status, and broad challenges of digital infrastructure while day 2 covered specific use cases and participants sharing knowledge on the transferability of deployments and the barriers to expanding deployment. 
	Day 1 Summary: Definition, Status & Key Challenges 
	Defining Digital Infrastructure and Tracking Its Progress 
	The peer exchange began with a presentation on digital infrastructure as it has evolved from a collection of technical approaches crossing through ITS and transportation systems management and operations (TSMO) into a national priority for operations and safety. Digital infrastructure, thought of in this way, began as a concept in 2018 during the series of National Dialogues on Highway Automation, held by U.S. Department of Transportation (USDOT). Since then, it has grown from a collection of practices to a
	This national conversation has generally recognized digital infrastructure as prerequisite for safety, automation, and operational performance improvements and to achieve the goals for system modernization. The emerging framework used in recent national discussions, including this peer exchange, represents the logical next step: an integrative, non-prescriptive blueprint to align states, federal partners, industry, and researchers around shared foundations, governance, and interoperability. 
	Origins: The 2018 National Dialogue on Highway Automation 
	The contemporary digital infrastructure narrative can be traced to 2018, when the USDOT’s Federal Highway Administration (FHWA) convened states, industry, and federal partners to examine 
	The contemporary digital infrastructure narrative can be traced to 2018, when the USDOT’s Federal Highway Administration (FHWA) convened states, industry, and federal partners to examine 
	automation through the lens of infrastructure rather than solely through vehicle technology. This shift in perspective revealed a set of remarkably consistent foundational gaps across the country: 

	• 
	• 
	• 
	Inconsistent work zone data 

	• 
	• 
	Wide variation in mapping and Linear Referencing Systems (LRS) 

	• 
	• 
	Roadway rules that were not machine-readable 

	• 
	• 
	Operational data fragmented across organizational and technical silos 


	The challenges were not primarily technological in nature. They reflected systemic issues in data governance, standards, institutional coordination, and operational architecture. Many of these same issues persist today, underscoring their structural makeup. 
	This moment marked the conceptual beginning of a national Digital Infrastructure movement: a recognition that scalable safety and automation applications would require shared digital foundations rather than isolated pilot projects. 
	The 2022 USDOT Research, Development & Technology (RD&T) Strategic Plan 
	A major inflection point occurred in 2022 with the release of the USDOT’s RD&T Strategic Plan. For the first time, Digital Infrastructure was positioned as a foundational national capability rather than a discretionary innovation area. 
	The Plan established digital capabilities as essential to achieving outcomes in safety, mobility, parity, climate resilience, and modernization. While it did not prescribe detailed operational architecture, it clearly signaled the importance of: 
	• 
	• 
	• 
	Enterprise data governance 

	• 
	• 
	V2X and connectivity 

	• 
	• 
	Multistate corridor consistency 

	• 
	• 
	Performance analytics 


	The 2023 FHWA Roadway ADS Integration Concept of Operations (ConOps) for Transportation Agencies 
	Between 2019 and 2022, extensive stakeholder outreach was conducted on integration implications of ADS on current and future infrastructure. FHWA further strengthened the case for Digital Infrastructure through the Automated Driving Systems (ADS) Integration ConOps. The document described how ADS technology could manifest on public roads in a consistent manner. It identified the interactions between physical, digital, and operational layers of the transportation system. It further defined capabilities to pl
	The ConOps identified four categories of machine-readable data essential for safe and predictable ADS operation: 
	• 
	• 
	• 
	Accurate lane geometry and LRS 

	• 
	• 
	Digital speed limits and roadway rules 

	• 
	• 
	Consistent work zone information 

	• 
	• 
	Real-time environmental and operational conditions 


	The 2023 ITS America Digital Infrastructure Strategy 
	In 2023, ITS America provided a unifying conceptual framework by publishing a national Digital Infrastructure strategy organized around four pillars: 
	1. 
	1. 
	1. 
	Data 

	2. 
	2. 
	Connectivity 

	3. 
	3. 
	Operations 

	4. 
	4. 
	Shared governance 


	This framework gave practitioners a common language and structure, while explicitly tying Digital Infrastructure to national priorities including safety, climate, equity, and modernization. By this point, DI had moved beyond a niche technical topic and into the core mission space of transportation agencies, with many states adopting these pillars to guide their modernization efforts. 
	2023–2025 TRB Digital Infrastructure Workshops 
	Throughout 2023 and 2024, a series of TRB-hosted Digital Infrastructure workshops provided a venue for states and partners to compare experiences and challenges. Despite wide variation in maturity levels and institutional contexts, the same issues consistently emerged: 
	• 
	• 
	• 
	Significant disparities in DI maturity across states 

	• 
	• 
	Confusing or inconsistent standards 

	• 
	• 
	Legacy Traffic Management Center (TMC) systems and vendor fragmentation 

	• 
	• 
	The impracticality of layering DI on top of outdated operational architectures 


	These workshops also highlighted widespread duplication of effort, with states independently solving similar problems. The collective conclusion was clear: progress requires a more coherent national structure that supports alignment without undermining state autonomy. 
	2024 Multistate Discussions 
	By 2024, multistate corridors had become the most visible proving ground for Digital Infrastructure. Conversations across I-80, I-95, I-10, the Smart Belt, and western freight corridors exposed cross-border inconsistencies that included: 
	• 
	• 
	• 
	Misaligned mapping and LRS 

	• 
	• 
	Inconsistent work zone data practices 

	• 
	• 
	Divergent vendor ecosystems 

	• 
	• 
	Uneven levels of digital maturity 


	These discussions revealed that Digital Infrastructure challenges are fundamentally issues of governance and consistency, not just technology. Corridors function as stress tests: any misalignment becomes immediately visible. The practical implication is equally clear; if DI can function consistently across corridors, it can function anywhere. 
	2025 Office of the Assistant Secretary for Research and Technology (OST-R) Dialogue and Roadway Digital Infrastructure (RDI) Research Agenda 
	In August 2025, USDOT OST-R convened a Dialogue at ITS World Congress. Participants from across the ecosystem converged on several consistent messages: 
	• 
	• 
	• 
	The primary need is not new technology, but consistency in standards, data, governance, tools, and vendor alignment 

	• 
	• 
	Workforce modernization is a critical enabler 

	• 
	• 
	States need a steady, coherent federal signal to guide long-term investment 


	At roughly the same time, a TRB RDI Working Group released a Collaborative Research Agenda that reflected an alignment with state-identified needs, including: 
	• 
	• 
	• 
	National Operations Data Enterprise (NODE) 

	• 
	• 
	Consistent connectivity 

	• 
	• 
	Enterprise data governance 

	• 
	• 
	Corridor-level consistency 

	• 
	• 
	Performance analytics 


	Together, these efforts formed a bridge between years of research, and the operational digital foundations required for the next phase of modernization. 
	2025 ITS America V2X Application Mapping 
	In September 2025, ITS America released a V2X application mapping resource that translated Digital Infrastructure from abstraction into operational reality. The tool cataloged use cases such as wrong-way detection, work zone speed alerts, queue warnings, railroad crossings, and pedestrian safety, and mapped each to its specific DI dependencies and readiness criteria. 
	This reinforced a critical principle: meaningful debate about DI must be grounded in applications. Use cases make infrastructure requirements visible, concrete, and measurable. 
	The Metropolitan Perspectives 
	At the national level, existing strategies occupy complementary roles: 
	• 
	• 
	• 
	The ADS ConOps explains the foundation for digital infrastructure considerations 

	• 
	• 
	The ITS America Strategy helps to define what DI is 

	• 
	• 
	The FHWA RDI Strategy identifies the building blocks needed at scale 

	• 
	• 
	The OST-R dialogue reflects state and practitioner needs 

	• 
	• 
	A framework could serve as the integration and roadmap layer 


	The central insight, confirmed by attendees, was that existing strategies are finally beginning to align. At the same time, metropolitan and regional agencies have advanced many of the same capabilities, such as data hubs, connected signals, and transit data integration, but often without labeling these efforts as digital Infrastructure. Their needs are the same as identified by the states: 
	• 
	• 
	• 
	Clearer standards 

	• 
	• 
	Scalable tools 

	• 
	• 
	Alignment with state systems 

	• 
	• 
	Interoperable, modern platforms 


	This confirms a key point: digital infrastructure is not just a state issue or a local issue; it is a system issue that spans statewide, regional, and corridor-scale operations. 
	Participant Feedback and Discussion on Current Digital Infrastructure Approaches 
	Participants confirmed much of the discussion above while providing key insights into definitions and deployment status: 
	Defining Digital 
	Infrastructure 

	What is the First Word You Think of When You Hear “Digital Infrastructure”? DATA Best Practices COMMUNICATIONS COORDINATION Data Management SHARING Technology CLEARER DEFINITION CONNECTIVITY 
	Attendees identified data, communications, and connectivity as the fundamental aspects of digital infrastructure. While data is a key factor, attendees discussed that it’s the sharing, use, and application of data that is being addressed by digital infrastructure, not the data itself. 
	igital Infrastructure Priorities 
	D

	Which DI Priority is MOST Important to Your Agency Right Now? 
	37% 18% 13% 13% 13% 6% Not sure yet Corridor coordination National data environment V2X readiness Performance measurement Enterprise data governance 
	The discussion highlighted the current situation of many DOTs; that digital infrastructure strategies are necessary, but that the priorities and details aren’t yet clear and a roadmap to deploying will be required. The emphasis on corridor coordination signifies the upcoming conversations on both benefits and approaches to implementation. 
	Reality on the Ground 
	Where is Your Agency MOST Active Today in Digital Infrastructure? 
	2 Data Systems 0 Mapping /LRS 6 Work Zones 0 V2X 3 TMC Modernization 3 Use Cases 0 Pilots Only 0 Nowhere Yet 
	Attendees identified work zones and TMCs as areas they are currently working with digital infrastructure approaches. Several participants identified the readily accessible work zone data exchanges as a reason for this as well as the significant prevalence of regional data sharing 
	Attendees identified work zones and TMCs as areas they are currently working with digital infrastructure approaches. Several participants identified the readily accessible work zone data exchanges as a reason for this as well as the significant prevalence of regional data sharing 
	agreements between local and state DOTs via their traffic management systems (TMSs) and traffic management centers (TMCs). 

	Corridor Planning as a Test Bed for Digital Infrastructure 
	The peer exchange conversation then shifted to role corridors can play and their ability to provide an operational environment for large scale digital infrastructure deployments. 
	Which Corridor is MOST Important to Your Agency? 3 I-80 0 I-10 1 I-95 0 Smart Belt 6 Other 0 My state is not part of a corridor 
	Participants identified a few systematic challenges that are manageable within a single state but become unavoidable across borders, including: 
	• 
	• 
	• 
	Inconsistent mapping and LRS practices 

	• 
	• 
	Variations in work zone data formats 

	• 
	• 
	Divergent vendor platforms and data schemas 

	• 
	• 
	Uneven levels of TMC and system modernization 

	• 
	• 
	Differing policies and governance structures 


	Participants then shared their multistate efforts, such as the I-80 Corridor Coalition, and how the coalitions illustrate both the opportunity and the challenge. Participants working in one more of these corridors confirmed that these collaborations address freight movement, winter operations, incident management, bottlenecks, and traveler information, but also encounter the same challenges anticipated for digital infrastructure: standardized data formats, consistent geometry and LRS, shared operational dat
	The conversation went on to confirm that similar patterns are observed on I-95, the Smart Belt, and western freight corridors, reinforcing the assumption that challenges are systemic rather than local. Corridors therefore can serve as both proving grounds for digital infrastructure as well as key learning 
	The conversation went on to confirm that similar patterns are observed on I-95, the Smart Belt, and western freight corridors, reinforcing the assumption that challenges are systemic rather than local. Corridors therefore can serve as both proving grounds for digital infrastructure as well as key learning 
	environments for national alignment on standards, governance, data sharing, and operational consistency. 

	Identifying Key Challenges 
	The day concluded with participants defining their key challenges, especially relating to the needs identified in the national strategy documents and from the key learnings from corridors. 
	Participants first discussed the need for alignment on both funding and governance, including lessons that can be learned from the V2X deployment efforts. Participants cited shifting policies and unstable or location-specific funding as barriers to larger deployments, both from a programmatic aspect as well as complicating the political backing required locally to invest in large scale deployments. 
	What is Your Agency's BIGGEST Digital Infrastructure Challenge Right Now? 
	29% 29% 14% 14% 7% 7% 0%0% Funding alignment Governance across partners Data consistency Workforce & staffing Legacy systems / TMC constraints Not sure Standards confusion Vendor fragmentation 
	Participants largely agreed with the statements made at the start of the day relating to overcoming challenges. Participants cited the 2024 U.S. report, “Saving Lives with Connectivity: A Plan to Accelerate V2X Deployment” as a potential key tool to aligning deployment needs nationally and spurring infrastructure operators to invest in the underlying system and technology needs to deploy digital infrastructure strategies. 
	What Support Do You MOST Need from National Partners? 
	1 Tools 0 Templates 4 Standards Alignment 2 Guidance on Data 0 Workforce Help 3 Governance Playbook 
	Day 2: Learning from Use Cases and Identifying Needs 
	Day 2 of the peer exchange examined the use cases provided by ITS America in their Digital Infrastructure Mapping. Participants identified the following deployed use cases: 
	Which DI Use Case Has Your Agency Actually Deployed? 
	Highest Adoption 
	14 Smart Work Zones 
	Figure
	Wrong-Way Driver Detection 
	12 

	Strong Adoption 
	Figure
	Table
	TR
	TD
	Figure
	Intersection & Pedestrian Safety 
	9 


	Advanced Traveler Modern TMS / TMC Information Systems (ATIS) Modernization 
	Advanced Traveler Modern TMS / TMC Information Systems (ATIS) Modernization 
	9 
	9 


	V2X Readiness Pilots / Deployments 
	V2X Readiness Pilots / Deployments 
	8 




	Figure
	Moderate Adoption 
	Table
	TR
	TD
	Figure
	Queue Alert / End-of- Disaster / Emergency Transit Signal Priority (TSP) Queue Detection Traveler Information 
	7 
	7 
	7 

	Work Zone Traveler Variable Speed Limits Emergency Vehicle Information (V2X) (VSL) Preemption (EVP) 
	6 
	6 
	6 

	Spot Weather Impact Alerts Enterprise Data Approaching Emergency (fog, ice, crosswinds) Management Initiatives Vehicle Alert 
	5 
	5 
	4 



	TR
	TD
	Figure
	Limited Adoption 


	Intersection Collision 
	Intersection Collision 
	Intersection Collision 
	Intersection Collision 
	2 

	Risk (ICR) 


	Reduced Speed / Work Zone Speed Alerts (V2X) 
	Reduced Speed / Work Zone Speed Alerts (V2X) 
	1 


	Curve Speed Alert 
	Curve Speed Alert 
	1 



	Device-Based Pedestrian Alerts (V2X Personal Safety) 
	Device-Based Pedestrian Alerts (V2X Personal Safety) 
	Device-Based Pedestrian Alerts (V2X Personal Safety) 
	1 


	Centralized 
	Centralized 
	Centralized 
	1 

	Transportation Data Hub 


	None yet 
	None yet 
	1 



	No Adoption Reported 
	No Adoption Reported 
	No Adoption Reported 
	Forward Collision 
	Forward Collision 
	0 

	Warning (V2X-enhanced) 

	Freight Weigh Station Optimization 
	0 



	Pedestrian in Signalized Crosswalk (PISC) 
	Pedestrian in Signalized Crosswalk (PISC) 
	Pedestrian in Signalized Crosswalk (PISC) 
	0 


	Highway-Railroad Crossing Alerts 
	Highway-Railroad Crossing Alerts 
	0 



	Freight Signal Priority 
	Freight Signal Priority 
	Freight Signal Priority 
	0 

	(FSP) 

	Digital Twin 
	Digital Twin 
	Digital Twin 
	0 

	Crash Analysis 




	Participants agreed that success in deploying all of the above use cases relied on: 
	1. 
	1. 
	1. 
	usable data 

	2. 
	2. 
	effective partnerships 

	3. 
	3. 
	interoperable technologies 

	4. 
	4. 
	alignment between funding and operational goals. 


	Barriers identified to both deployment success as well as ability to see benefits, included: 
	- 
	- 
	- 
	inconsistent data formats 

	- 
	- 
	vendor fragmentation 

	- 
	- 
	missing standards 

	- 
	- 
	weak enterprise governance 

	- 
	- 
	workforce gaps, legacy systems 

	- 
	- 
	cross-jurisdictional complexity. 


	A key takeaway from the discussion was that deployment challenges are not application-specific but are in inherently structural due to underlying challenges in the very foundations of data sharing, system configurations, and governance. 
	Data Exchanges as the Bridge to NODE 
	Data Exchanges as the Bridge to NODE 

	The key takeaway of foundation level challenges shifted the discussion to data exchanges and how they serve as a system layer where digital infrastructure is enabled through all applications. 
	First, data exchanges were identified as the mechanisms that: 
	• 
	• 
	• 
	Move information between systems 

	• 
	• 
	Enable consistent operational data 

	• 
	• 
	Support multistate/multiagency coordination 

	• 
	• 
	Establish shared schemas, formats, APIs, cloud platforms, and governance models 


	Examples included: 
	- 
	- 
	- 
	work zone data feeds 

	- 
	- 
	mapping and LRS updates 

	- 
	- 
	traffic and weather APIs 

	- 
	- 
	regional data hubs 

	- 
	- 
	enterprise data frameworks 

	- 
	- 
	V2X message exchanges 

	- 
	- 
	modernized TMC data flows. 


	Mirroring broader deployment challenges, participants identified gaps in data exchange development and use: 
	1. 
	1. 
	1. 
	standardized formats 

	2. 
	2. 
	shared data layers 

	3. 
	3. 
	enterprise architecture 

	4. 
	4. 
	governance templates 

	5. 
	5. 
	vendor alignment 

	6. 
	6. 
	workforce capacity 

	7. 
	7. 
	corridor-consistent mapping. 


	These gaps reinforced the broader conclusion from the peer exchange about the challenge of deploying digital infrastructure: use cases can reveal symptoms and data exchanges can expose root causes, and ultimately a National Operations Data Environment (NODE) will provide a system-level solution to address these challenges at scale. 
	State-Selected Deep Dives: Priority Topics 
	Participants selected three priority topics for deep-dive discussion, drawn from recurring themes such as: 
	• 
	• 
	• 
	Data consistency and standards 

	• 
	• 
	Work zone and regulatory data 

	• 
	• 
	Enterprise data and TMS modernization 

	• 
	• 
	Corridor data harmonization 

	• 
	• 
	Workforce and organizational issues 

	• 
	• 
	V2X readiness 

	• 
	• 
	Mapping, LRS, and geometry 

	• 
	• 
	Vendor ecosystem alignment 

	• 
	• 
	Governance and partnerships 


	Each of these topic areas was explored by: identifying key barriers, examining specific challenges, and clarifying what forms of support would most accelerate progress. The charts below focused primarily on work zone focused use cases, with participants selecting as many areas as apply. 
	Across each topic area, the same system-level needs repeatedly emerged: data consistency, interoperable architectures, governance clarity, vendor alignment, workforce capacity, and multistate coordination. A key point stressed by several participants was the need to engage with local agencies to ensure consistency between state and interstate routes and local roads. 
	Which Part of Your Use Case Deployment Worked BEST? 
	45% 33% 11% 11% 0%0%0% 45% Operational outcomes (safety, reliability, mobility) 33% Staff skill and readiness 11% Data availability 11% Partnerships 0% Technology stack 0% Vendor performance 0% Funding alignment 
	3 1 1 1 0 0 0 0 0 Funding / federal timing Lack of standards clarity TMC or legacy system limitations Data consistency or quality Mapping / LRS alignment Work zone data variation Vendor / platform fragmentation Workforce capacity Local / regional coordination What is the BIGGEST Challenge You've Faced in Deploying These Use Cases? 
	What Was the MOST Important Thing You Did Not Have When Deploying Your Use Case? 
	29% 29% 14% 14% 14% 0%0%0%0% 29% TMC/TMS integration 29% Stable funding 14% Common data model 14% Standardized work zone format 14% Workforce capacity 0% Up-to-date mapping/geometry 0% Vendor documentation 0% Coordination with locals/regions 0% None — we had everything needed 
	Key Takeaways and Learnings 
	The peer exchange discussion ultimately led attendees to identify the following statements of consensus: 
	1. 
	1. 
	1. 
	Structural challenges are the main barrier to deploying digital infrastructure strategies; isolated projects provide clear benefits and uses but framework is required for large scale deployments. 

	2. 
	2. 
	A national framework must include data consistency, mapping/LRS alignment, work zone data, and how to increase/acquire workforce capacity. 

	3. 
	3. 
	A national framework must address legacy systems, fragmented vendor ecosystems, and the absence of shared data models and governance frameworks. 

	4. 
	4. 
	Data governance is a crucial next step that fully requires national input. 

	5. 
	5. 
	The next steps for successful national digital infrastructure deployment will require system-level architecture capable of supporting national safety and operations applications. 

	6. 
	6. 
	In order for agencies to make large scale Digital Infrastructure investments, there needs to be national funding made available. 


	The table below revisits the peer exchange approaches and outcomes by including potential next steps to move in this direction. 
	Table
	TR
	Assumption 
	Assumption 
	Starting Point or 


	Peer Exchange Approach 
	Peer Exchange Approach 
	Peer Exchange Approach 


	Outcome 
	Outcome 
	Peer Exchange 


	Needs and Next Steps 
	Needs and Next Steps 
	Needs and Next Steps 



	Definition 
	Definition 
	Definition 
	Definition 


	Digital Infrastructure is the collective public and private technology assets that create, exchange, or use data or information to improve national transportation system outcomes by optimizing the provision of existing and new transportation services. 
	Digital Infrastructure is the collective public and private technology assets that create, exchange, or use data or information to improve national transportation system outcomes by optimizing the provision of existing and new transportation services. 
	Digital Infrastructure is the collective public and private technology assets that create, exchange, or use data or information to improve national transportation system outcomes by optimizing the provision of existing and new transportation services. 


	Reexamine the 
	Reexamine the 
	Reexamine the 
	Reexamine the 

	definition 
	through 
	through 

	feedback 
	throughout the 
	throughout the 

	peer exchange 
	peer exchange 



	accepted. 
	accepted. 
	Definition broadly 


	None 
	None 


	Status 
	Status 
	Status 

	Digital Infrastructure is transitioning from experimental concepts to an operational necessity across states 
	Digital Infrastructure is transitioning from experimental concepts to an operational necessity across states 

	Reexamine assumed status with in-depth feedback mechanisms 
	Reexamine assumed status with in-depth feedback mechanisms 

	Many use cases were identified with state DOTs having deployed extensive strategies in a few specific areas (i.e. work zones) 
	Many use cases were identified with state DOTs having deployed extensive strategies in a few specific areas (i.e. work zones) 

	Capture more use cases with a focus on operational success for safety and mobility 
	Capture more use cases with a focus on operational success for safety and mobility 


	Challenges 
	Challenges 
	Challenges 
	Challenges 


	facing similar 
	facing similar 
	States are generally 
	foundational challenges 


	Discuss specific challenge areas and measure alignment 
	Discuss specific challenge areas and measure alignment 
	Discuss specific challenge areas and measure alignment 


	(including 
	(including 
	Confirmed, with funding and governance 
	standards) cited as the primary foundational challenges 


	National 
	National 
	Strategy will be key tipping point. 



	Progress 
	Progress 
	Progress 

	Progress on deployment requires alignment on expectations and technical specifications. 
	Progress on deployment requires alignment on expectations and technical specifications. 

	Discuss specific needs directly with participants 
	Discuss specific needs directly with participants 

	Confirmed, with TMC integration being an additional challenge to those cited above. 
	Confirmed, with TMC integration being an additional challenge to those cited above. 

	Develop and implement NODE; advance corridor deployments 
	Develop and implement NODE; advance corridor deployments 


	National Strategy 
	National Strategy 
	National Strategy 
	National Strategy 


	development. 
	development. 
	Current and emerging operational experiences will guide national strategy, research priorities, and framework 


	Examine 
	Examine 

	Participants agreed while noting that learning from deployments to define strategy and data needs can begin now. 
	Participants agreed while noting that learning from deployments to define strategy and data needs can begin now. 
	Participants agreed while noting that learning from deployments to define strategy and data needs can begin now. 


	create 
	create 
	Learn from use cases and agency input to 
	alignment. 




	Conclusion 
	Looking toward 2026, the digital infrastructure research, practices, and corridor approaches are coming together to provide an environment for a national framework for digital infrastructure. 
	A framework would integrate: 
	• 
	• 
	• 
	State insights from peer exchanges and practitioner forums 

	• 
	• 
	The RDI Collaborative Research Agenda 

	• 
	• 
	The ITS America DI Strategy 

	• 
	• 
	ADS ConOps requirements 

	• 
	• 
	Corridor findings 

	• 
	• 
	OST-R dialogue themes 

	• 
	• 
	TRB and NOCoE technical work 


	Attendees identified consistent challenges and needs including stronger governance, clearer consistency, real interoperability, shared data layers, and scalable modernization pathways. 
	In 2026, NOCoE will host its 3digital infrastructure peer exchange since 2022. NOCoE will continue to partner with state, regional, and federal agencies to learn more from operating agencies deploying digital infrastructure and ensure that use cases and best practices and lessons learned from deployment help form the basis of a national strategy for TDI. 
	rd 

	Resources 
	National Dialogue on Highway Automation (FHWA) 
	National Dialogue on Highway Automation (FHWA) 
	(2018) 

	U.S. DOT RD&T Strategic Plan (RDI Strategy) 
	U.S. DOT RD&T Strategic Plan (RDI Strategy) 
	(March 2022) 

	FHWA ADS Integration ConOps (FHWA-HOP-22-052) 
	FHWA ADS Integration ConOps (FHWA-HOP-22-052) 
	(2022) 

	ITS America Digital Infrastructure Strategy 
	ITS America Digital Infrastructure Strategy 
	(2023) 

	September 2025: 
	September 2025: 
	ITS America Application Mapping in Networked V2X 

	• 
	• 
	• 
	Urban Traffic Management & Optimization 
	Urban Traffic Management & Optimization 


	• 
	• 
	Bridge Lane Management 
	Bridge Lane Management 


	• 
	• 
	Flex Routes & Dynamic Lanes 
	Flex Routes & Dynamic Lanes 


	• 
	• 
	Digital Twin Crash Analysis 
	Digital Twin Crash Analysis 


	• 
	• 
	Data-Driven Accessibility 
	Data-Driven Accessibility 


	• 
	• 
	Congested Highway Traffic Management 
	Congested Highway Traffic Management 


	• 
	• 
	Wrong Way Driving on Expressways 
	Wrong Way Driving on Expressways 


	• 
	• 
	Smart Work Zone Systems 
	Smart Work Zone Systems 


	• 
	• 
	Intersection & Pedestrian Safety 
	Intersection & Pedestrian Safety 


	• 
	• 
	Variable Speed Limits 
	Variable Speed Limits 


	• 
	• 
	Safety on Rural Tribal Roads 
	Safety on Rural Tribal Roads 


	• 
	• 
	Freight Weigh Station Optimization 
	Freight Weigh Station Optimization 


	• 
	• 
	Centralized Transportation Data Hub 
	Centralized Transportation Data Hub 


	• 
	• 
	Modern Traffic Management Systems 
	Modern Traffic Management Systems 


	• 
	• 
	Roadway Illumination 
	Roadway Illumination 


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


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


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


	• 
	• 
	Workshop 5002: 
	Workshop 5002: 
	Roadway Digital Infrastructure Strategy 


	• 
	• 
	TRB Webinar: National Roadway Digital Infrastructure Strategy and ROD-X 
	TRB Webinar: National Roadway Digital Infrastructure Strategy and ROD-X 


	• 
	• 
	2024 TRB Digital Infrastructure Activities Preview 
	2024 TRB Digital Infrastructure Activities Preview 


	• 
	• 
	Session 355-National and Continental Strategy for Digital Infrastructure to Integrate Automation into Transportation 
	Session 355-National and Continental Strategy for Digital Infrastructure to Integrate Automation into Transportation 
	Session 355-National and Continental Strategy for Digital Infrastructure to Integrate Automation into Transportation 

	o 
	o 
	o 
	Final Agenda 
	Final Agenda 


	o 
	o 
	Workshop Highlights 
	Workshop Highlights 






	(October 2025) 
	V2X and TSMO 

	The National Operations Center of Excellence (NOCoE) hosted the V2X and TSMO Peer Exchange in College Station, Texas to share information between a cross section of transportation agency professionals in research, TSMO, and ITS roles. The NOCoE has been coordinating resources for vehicle-to-everything (V2X) technology since 2016 when it started focusing on the use of signal phase and timing (SPaT) applications being deployed as part of the CAT Coalition’s SPaT Challenge. This peer exchange was designed to b
	TSMO and Information Technology 
	TSMO and Information Technology 
	(June 2025) 

	This virtual peer exchange was hosted to share information between a cross section of agency leaders in the transportation operations and ITS function and the information technology function of their jurisdictions. Their experience in developing and implementing IT and TSMO plans, programs, technology, strategies, and policies in their organizations provided the basis for an exchange of ideas about methods to address the challenges and opportunities with operations technology applications. 
	Cybersecurity for TSMO 
	Cybersecurity for TSMO 
	(September 2025) 

	The Cybersecurity for TSMO Peer Exchange virtually convened transportation professionals for a half day in September 2025 to discuss practical approaches for advancing cybersecurity maturity in transportation operations environments. The sessions explored common barriers, effective practices, and institutional strategies for bridging the gap between information technology (IT) and operations technology (OT) functions from a cybersecurity perspective and within the context of unique needs of transportation a




Accessibility Report



		Filename: 

		716751697.pdf






		Report created by: 

		Renee Schoolcraft


		Organization: 

		





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found problems which may prevent the document from being fully accessible.



		Needs manual check: 2


		Passed manually: 0


		Failed manually: 0


		Skipped: 1


		Passed: 27


		Failed: 2





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Needs manual check		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Needs manual check		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Failed		Tables should have headers


		Regularity		Failed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Skipped		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top


