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TRB 2020 WORKSHOP #1030 SUMMARY 
Sunday, January 12, 2020, 9:00am – Noon   Salon B, Washington D.C. Convention Center 
 
 

Workshop 1030: Vision, Concepts, and Capabilities for the Next Generation 
of Traffic Management Systems (TMSs) 
 

Sponsoring Committees: 

• Freeway Operations Committee [AHB20] 

• Regional Transportation Systems Management & Operations Committee [AHB10] 

• Artificial Intelligence and Advanced Computing Applications Committee [ABJ70] 

• Traffic Signal Systems Committee [AHB25] 

• Intelligent Transportation Systems Committee [AHB15] 

• Active Traffic Management Joint Subcommittee [AHB20-5] 

• European Association of Operators of Toll Road Infrastructures (ASECAP) 

• International Bridge, Tunnel and Turnpike Association (IBTTA) 
 

Meeting planning and organization led by:  Jon Obenberger (USDOT Federal Highway Administration) 
 
 

Introduction 

On Sunday, January 12, 2020, during the National Transportation Research Board’s 99th Annual Meet-
ing, a three-hour workshop was held that focused on visions, concepts, and capabilities for the next 
generation of TMSs.  

Transitioning to the next generation of TMSs will require agencies to make decisions to upgrade or re-
place their entire system, or to modify or replace subsystems (e.g., software platforms), technologies, 
and/or some or all of their field devices. To make these decisions, agencies will need a clear vision, a 
concept of operations, an understanding of the desired capabilities. In addition, it will be important for 
agencies to be aware of best-practices and existing resources to help them prepare a vision, develop a 
concept of operations, and identify the key capabilities needed to realize their vision.  Laying this criti-
cal groundwork will enable agencies to make informed decisions about what options to consider and 
priorities to place on different investments in: emerging technologies; innovative methods; automated 
functions or tasks; active management and operation of traffic; and sharing and use of emerging 
sources of information. 

This document provides brief summaries of each of the workshop’s sessions and the action items iden-
tified for participants and co-sponsoring Committees to consider.  
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Session 1:  Developing a Vision, Concept of Operations and Capabilities for the Next 
Generation of TMSs – What Issues or Challenges Should Agencies Consider? 

Moderator:  Bill Halkias (Attica Tollway Operations Authority; IBTTA) 
Note-taker:  Fanis Papadimitriou (Attica Tollway Operations Authority) 

This session: (1) Described the key features of the next-generation of TMSs; (2) Provided context for 
how developing a vision, concept of operations, and capabilities will support agencies planning for or 
developing the next generation of their TMS, and clarify the meaning and intent of these three topics; 
and (3) Introduced the information compiled about each topic, which will provide a basis for the break-
out discussion that will occur in Session 2 where participants to review, discuss and identify key issues. 
 
Presentations 

1. “Framing the Next Generation of TMSs,” Les Jacobson (WSP) 

This presentation served as the introduction and a framework for Next Generation TMSs, emphasizing 
their increased need for more and different types of data, and techniques to integrate them. It started 
by describing the Challenges Facing Legacy TMSs, such as limited resources, limited ability to share in-
formation, as well as to capture or use data from emerging sources or 3rd parties. Challenges with Pre-
paring for Next-Gen TMSs include the transitioning from existing systems, the uncertainty with how 
and when to modify or replace software, components or technologies and also the integration and use 
of third-party data.  There are needs for multi-year plans to support obtaining resources, needs for ca-
pability to share and use electronic messages and general info with connected travelers and other 
agencies, but there are also opportunities for emerging technologies to share data with public, vehicles 
or mobile devices, as well as to manage multiple TMSs remotely using one software platform & operat-
ing environment, that can even be open-source or commercial off-the-shelf software.   

2. “Preparing a Vision for a Next-Gen TMS,” Phil Masters (Parsons) 

This presentation focused on how agencies develop a vision for their next-gen TMS. Such a vision will 
describe, in general terms, how an agency will perform its work in the future, based on elements such 
as the desired performance or influence on travel or travelers, the improvements in how the TMS is 
managed and operated, new or enhanced operational strategies or practices, improvements to existing 
capabilities of the TMS, and/or entirely new functions or services supported by the TMS.  In other 
words, the focus will be on what the TMS will do (the “what” of the TMS), without getting too deep 
into specific technologies or approaches (the “how” of the TMS).  Developing a clear and compelling 
vision is a critical first step in moving toward a next-gen TMS. Not having a vision was described as sim-
ilar to driving without looking beyond the hood of your car.  Public agencies are typically conservative 
with investments or upgrades to the systems, so it is well worth devoting significant initial effort to de-
velop a strong aspirational vision, which is unconstrained—at least at the outset.  

3. “Developing a ConOps for a Next-Gen TMS,” Peter Marshall (Siemens)  

The presentation introduced the challenges and issues to consider with developing a concept of opera-
tions (ConOps) for a next-gen TMS.  A ConOps is a key element in the planning, design, development, 
and operation of a system.  The ConOps is a document that:  

a) Frames the overall system 
b) Answers fundamental questions (who, what, where, when, why, and how) about TMSs 
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c) Takes into account perspectives of key stakeholders (e.g., operator, user, maintainer) 
d) Provides the foundation for developing requirements, a verification plan, and TMS design 
e) Guides decisions throughout system’s lifecycle (development, deployment, enhancements). 

Challenges to consider when developing a ConOps include the following:  

a) What are the impacts of agencies sharing and using electronic messages with automated vehi-
cles, connected vehicles, and travelers using mobile devices?   

b) What are the impacts of sharing and using information generated by other systems, service 
providers, or 3rd parties?  

c) How to reflect evolving or new functions or services?  
d) How to reflect automating the operation of TMS or specific operational strategies?  

In addition, other issues to consider for the development of ConOps are: the need for maintenance of 
the system, which is usually underestimated in the planning phase, as well as the need for a concise 
plan that will tackle the issue of what happens later, during the transition of the system into something 
else. These are issues that need to be approached, if not resolved in the planning stage of the ConOps.  

4. “Key Capabilities of a Next-Gen TMS,” Dan Lukasik (Parsons)  

The presentation explored the challenges and issues agencies should consider with identifying the key 
capabilities for their next-gen TMS.  “Capabilities” are conceptually similar to “requirements” but focus 
on the functions and services to be provided to meet the TMSs vision and ConOps.  They should also 
address any scenario to be supported and provide a link between ConOps and requirements.  The key 
capabilities play a role in the processes to plan, design, develop, or initiate a new or upgraded TMS. 
There are several key issues for agencies to consider with assessing current capabilities or future en-
hancements for a TMS.  While the traffic management functions or services supported by a TMS may 
not change in the future, how these functions and services are carried out could substantially change.  
Emerging sources of data, innovative methods, and new technologies offer the potential to allow agen-
cies to improve how they are managed and operated.  Such enhancements will allow the next genera-
tion of TMSs to:  be actively managed and operated; automate operation or use of specific functions; 
add new functions or services; capture and use new sources of data; share information with other sys-
tems or users; and continuously assess and improve performance. On the other hand, opportunities 
arise such as: addition of new functions or services, active/automated operations of TMSs, expansions 
of operations in time and space (service area or coverage), exchange of information within agency or 
externally with other systems, stakeholders, or users etc.  

During Session 1, a number of examples of successful practices were mentioned in all four presenta-
tions. Some of them are listed below:  

• Software platform to monitor travel and manage traffic (STREAMS System; Australia) 
• Software platform and shared visualization of travel conditions (Sunguide System, Florida DOT) 
• Shared vision, agreed upon procedures to manage travel and respond to events, shared TMS 

functionality and control, access to information, and resources with multiple jurisdictions (Cal-
trans Connected Corridors Program) 

• New Mexico Feasibility Study – Albuquerque MPO Joint Traffic Management Center 
• Adaptive Signal Control Concept of Operations, City of Federal Way, WA 
• Regional Traffic Operations Program Concept of Operations, Georgia DOT 
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• Houston ITS (HITS) Project Concept of Operations, City of Houston  
• Vision, ConOps, requirements, and plans for ICM Initiatives in San Diego, Dallas & Orlando 
• NITTEC Shared Traffic Information System 

 
Session 1 Q&A Discussion:   

• Role of public and private sector discussion: 

Ontario’s Transportation Authority outsourced a majority of its duties to the private sector, except 
for TMC operations. One panel participant expects that the downsizing of governments is some-
thing that will continue and that there are private sector innovation opportunities that the public 
sector does not hold or exercise. In fact, many agencies have outsourced their operations already.   

Another panelist added the importance of a vision for Next Gen TMSs. The public vs private sector 
consideration is irrelevant until a vision, concept of operations, and requirements are developed.  

One panelist mentioned that the public sector is moving from the role of “doing things” to the role 
of setting strategic direction (e.g., vision, goals), policies, procedures, and planning for their next 
generation TMSs. In those cases, the agency can determine what may be the most cost-effective 
and efficient approach for providing the services needed for their agency and region within their 
resource constraints.  As a part of this planning and coordination, it will be important to consider 
the services, functions, or limits on services (e.g., geographical coverage, temporal restrictions) that 
the agency’s TMS provides. The agency’s program may contract for the services, or decide not to 
provide the services (and allow the private sector to fill in the gaps, when appropriate). Further-
more, a regional authority may fulfill a certain role or provide certain services, or agencies may 
partner or allow the private sector to provide specific services (e.g., traveler information).  

• Impact of connected and automated vehicles on TMSs advancement: 

As a baseline, there will be an opportunity for agencies and their TMSs to collect and use a substan-
tial amount of data.  However, depending on the capability and resources available, an agency or 
TMS may not be in a position to collect or use this data. As a part of the planning for future im-
provements to agencies TMSs, changes in capabilities (e.g., data platforms, computing capabilities, 
ability to collect and process data) and performance will be needed to position TMSs to collect, use, 
and share information from emerging sources of data.    
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Sessions 2 and 3: Discussion and Identification of Issues to Consider, Successful Practices, 
and Resources to Use 

Session 2 Moderator:   Susanna Zammataro (International Road Federation – Geneva) 
Session 2 Note-takers: Akhilesh Shastri and Shahadat Iqbal (TRB Freeway Ops Committee) 

Session 3 Moderator:  Lisa Burgess (Kimley-Horn; TRB Active Traffic Mgt. Joint Subcommittee) 
Session 3 Note-takers: Malika Seddi (ASECAP); Emanuela Stocchi (IBTTA) 

Session 2 was a breakout session, in which attendees were asked to select one of the following three 
topics, go to a table assigned to that topic, and participate in the discussion at that table: 

1. Preparing a vision for the next-generation of TMSs 
2. Developing a concept of operations for the next generation of TMSs 
3. Identifying key capabilities needed for the next generation of TMSs 

Then, for each table’s assigned topic, participants discussed the following items: (i) key issues for agen-
cies to consider; (ii) successful practices or lessons learned; and (iii) available resources for agencies to 
use.  Groups were asked to review and add to the information provided in the read-ahead documents 
(provided in advance of the workshop).  

Outcomes of Session 2 were gathered and summarized in Session 3, which provided an opportunity for 
each table to identify the three highest-priority examples for each of the three discussion items for 
their selected topic. The moderator, Lisa Burgess, elicited feedback on the highest-priority items from 
each table, and she provided an opportunity for additional discussion and feedback from participants 
on topics not specific to their tables. All of these outcomes were captured by note-takers, and added to 
the list that was developed in advance of the workshop.   

During the “Moderator’s Wrap-up” in Session 3, Lisa Burgess identified three key themes that reso-
nated across all topics—staffing as an important consideration; the evolving and important role of 
data; and the shifting focus from how can we respond to conditions? to how can we predict and antici-
pate? 

The information gathered during (and prior to) this workshop is intended to be used and disseminated 
by workshop co-sponsors—for example, to be posted on the TMS Portal on the NOCoE website. Ulti-
mately, it is expected that this material will be used directly by agencies as they plan their next-gen sys-
tems, and by FHWA and others (e.g., TMC PFS), as they develop additional, more-detailed technical re-
sources. It will also be used to inform discussions regarding: future NCHRP research problem statement 
proposals; future projects by the TMC Pooled Fund Study; and topics for possible future webinars. Fi-
nally, this information may also be considered and integrated into ongoing projects (e.g., NCHRP, TMC 
PFS, or FHWA projects).  

Outcomes: The following* is a summary of the key issues identified for these three topics:  

(*please note that in some cases, participants identified valuable topics that may not have fit perfectly 
within appropriate topic for their table. To address this, we have reorganized some of the items, and 
also created new categories in a few places.) 

https://transportationops.org/traffic-management-systems-and-centers
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1. PREPARING A VISION FOR NEXT-GEN TMSs (TABLES 1-4) 

A. Issues to consider when preparing a vision   

• Have the right approach/attitude toward a “vision”—a vision should: 
 Be aspirational and inspirational—especially for attracting professionals to the field 
 Maintain adaptability under uncertainty (new technology, climate change, etc.) 
 Be widely agreed upon and aligned with organizational visions of key stakeholders 
 Be outcome-oriented—not process-oriented, and not focused on the TMS itself 

 focus on changing the outcomes on the road/transportation network  

 focus on benefits to users of transport network (communities) and savings to government  
 Consider a broad, holistic ecosystem perspective: 

 capture all modes (including new modes), business models (MOD, MaaS), users, systems 
(“take the ICM approach” and “be cross-jurisdictional in your thinking”) 

 be geographically expansive—aim to deliver services across state and/or regional levels  
 connect traffic management to other goals, beyond congestion measures, to include things 

like environmental, economic, climate, and “vision zero” metrics 
 aim to broadly connect travel demand with capacity, across all systems, and employ demand 

management practices 
 Consider a TMS as one tool among many for transportation network improvement 
 Consider other operational approaches can provide a model/ideas (e.g., computer-aided dis-

patch, weather, etc.) 

• Issues to consider in order to create a vision that addresses your specific situation  
 Build on existing strategic, TSMO, or other program plans 

 Build on agency or TSMO-program goals, objectives, and performance measures 
 a new system should be managed to improve performance to meet all these goals 
 performance monitoring should track the influence the system is having on these goals 

B. Recommended best-practices for preparing a vision 
 Include a broad range of stakeholders in the process: 

 Policy-makers and higher-level decision-makers, not just traffic experts 
 Local communities and stakeholder groups 
 Technical centers of excellence (to bring new ideas and technology to the discussion) 
 Technology experts (e.g., AI, data science) 
 Planners (especially for long-term vision) 
 Vendors 
 Front-line staff (to identify their needs and aspirations) 

 Break down silos and build a “team” approach/spirit—resolve contradicting objec-
tives across departments (data, ITS, IT) 

 Be transparent, open, collaborative in the process—be sure to listen 
 Be clear about your timeframe (does “next gen” for you mean 10, 20, 30 years?) 
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 Key process issues: 
 Move meetings to different locations to break down the “we are meeting in my house so I am 

in charge” politics and provide opportunities to educate the public  
 Provide sufficient time and funding to develop the vision 
 Have a team dedicated specifically to this effort—consider leveraging existing planning organi-

zations or teams 
 Have a champion to support your vision—ideally, one within each user group 

C. Examples of successful vision-preparation, and existing resources 
 Albuquerque MPA Joint Traffic Management Center—Feasibility and Cost Assess-

ment 
 Caltrans TSMO Program  (https://dot.ca.gov/programs/traffic-operations/tsmo )—a Key 

Component in Caltrans’ Strategic Management Plan 
 Georgia Regional Traffic Operations Program (RTOP) 
 Kentucky Transportation Cabinet (http://datamart.business.transportation.ky.gov/) -- using 

3rd-party data 
 District of Columbia DOT “Smart DC”—uses crowdsourced data to improve operations 

D. Potential resources that would be helpful for preparing a vision 
 NOCoE’s TMC Portal, which is currently expanding its resources, and can be found 

at: https://transportationops.org/traffic-management-systems-and-centers  
 

2. DEVELOPING A CONOPS FOR A NEXT-GEN TMS (TABLES 5-8) 

A. Issues to consider when developing a ConOps for a TMS   

• Understand the key purposes, functions, and characteristics of a ConOps 
 Purpose/functions: 

 Describes the of operational scenarios and conditions the system may encounter and how it 
will assist with predicting, mitigating and responding 

 Frames the range of possible future operational strategies, services, and functions 
 Portrays the desired levels of management and operation (e.g., day-to-day, events) 

 Key characteristics: 
 Addresses both near- and long-term needs 
 Aligns with a region’s or agency’s TSMO plans and long-range transportation plans 
 Reflects the lifecycle of the system—how it will be supported, managed, operated, etc. 
 Defines the entire context for a TMS—the “system of systems”  
 Frames the TMSs scope in terms of size/region (will it manage an arterial or a megaregion, or 

something in between?) and in terms of the primary users (are you optimizing for drivers, or 
all road users, or all travelers?) 

 Benefits: 
 Provides basis for planning and developing detailed system requirements and design 
 Provides a platform for organized and cost-effective future expansion/enhancements 

https://dot.state.nm.us/content/dam/nmdot/ITS/JTMC_FeasibilitySmall.pdf
https://dot.state.nm.us/content/dam/nmdot/ITS/JTMC_FeasibilitySmall.pdf
https://dot.ca.gov/programs/traffic-operations/tsmo
http://www.dot.ga.gov/DS/SafetyOperation/TrafficSignals
http://datamart.business.transportation.ky.gov/
https://ddot.dc.gov/sites/default/files/dc/sites/ddot/page_content/attachments/District%20of%20Columbia%20Smart%20City%20Application%20Part%201.pdf
https://transportationops.org/traffic-management-systems-and-centers
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 Provides a framework and establishes parameters, which should save time and resources in 
planning and designing the system, as well as in maintenance and future upgrades 

 Saves time and resources when developing, managing, operating, and maintaining 
 Ensures that expected agency resources and capabilities align with what is needed to manage, 

operate, and maintain the system being planned and developed 

• Opportunities and challenges presented by new technologies and processes: 
 Opportunities presented by CAVs, if agencies choose to collect, use and share elec-

tronic messages with them—specifically, the range of issues involved in transitioning 
from traditional ITS to ITS that works with CAVs 

 The sharing (and use) of electronic messages with automated vehicles, connected 
vehicles, and travelers using mobile devices  

 The sharing and use of information generated by other systems, service providers, 
or 3rd parties 

 Automating the operation of TMS or specific operational strategies 
 Integrating analytics and prediction into active management and operation of TMSs 
 Doing more with less—provide better operations with fewer staff, potential to re-

duce costs of asset management 
 Leverage two-way communication with CAVs to more-actively manage traffic 

• Implementation challenges: 
 Need to plan, build, run systems in parallel 
 Need to integrate connectivity and automation in parallel 
 Changes in staffing/professional-capacity needs (e.g., systems engineers, data scien-

tists, traffic engineers)  

• Strategic direction, planning, and design considerations 
 Overarching design philosophy should enable expanded collaboration with external 

providers and other potential new partners 
 Flexibility and change-management: 

 Architecture and designs must be flexible, to accommodate future system changes and new 
capabilities (or constantly evolving functions and services) 

 Do you have or want to have the ability to make changes to TMS (e.g., software platform, da-
tabases, interfaces with internal or external devices or systems)?  

 Do you anticipate significant changes to the TMS architecture (e.g., distributed design with 
hubs vs. central processing of data) to support desired operation? 

 Is your agency focused cost-savings or higher-quality? 
 Can a TMS be “virtual” or does it need a “brick and mortar” presence? 
 What are the roles of public and private players, and how might they evolve? 
 Do you have current or planned future resource constraints to consider that will in-

fluence how the TMS is managed, operated, or maintained? 
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 Do you store data in a certain format or use unstructured data?  Will you make 
changes in how the TMS collects, saves, shares, and uses data with different groups? 

B. Recommended practices for developing a ConOps 
 Refer to and build off (when appropriate) existing TMS designs, feasibility studies, 

and plans (e.g., architecture, vision, con ops, requirements)  
 Incorporate current TMS performance, capability assessment, and identified needs 
 Include operational perspectives of collaborating parties (e.g., 3rd party providers) 
 Leverage and preserve institutional knowledge—be sure to learn from the past in 

building the next generation 
 Refer back to relevant strategic plans or TSMO plans, to ensure that the concepts, 

scenarios, and use cases identified in the ConOps align with those plans, and that 
the planned system will support current and future capabilities 

C. Examples of successful ConOps development 
 Adaptive Signal Control Concept of Operations, City of Federal Way, WA 
 Regional Traffic Operations Program Concept of Operations, Georgia DOT 
 Managed Motorways Framework—VicRoads, Melbourne, Australia 
 Connected and Automated Mobility Roadmap, UK Highways Agency 
 I-10 Integrated Corridor Management Plan ConOps—Maricopa County, AZ  
 The Regional Integrated Transportation Information System (RITIS)—U. of MD 
 I-210 connected corridors program  

D. Resources to help with developing a ConOps 
 Adaptive Traffic Signal Control Systems—Model Systems Engineering Doc. (FHWA) 
 Roles of TMCs in Incident Management on Managed Lanes (FHWA) 
 Virtual TMC Implementation Guidelines (FHWA) 
 Weather Responsive Traffic Management ConOps (FHWA) 
 Surface Transportation Weather Decision Support Requirements  (FHWA) 
 Work Zone Data Exchange Initiative (FHWA) 
 EU’s Socrates 2.0 program (defines  a good collaboration mechanism) 

 
3. IDENTIFYING KEY CAPABILITIES FOR A NEXT-GEN TMS (TABLES 9-12) 

A. Issues to consider when identifying key capabilities 

• Inputs to inform decisions about capabilities 
 Quantified benefits of improvements to TMSs (e.g., impacts on costs, staffing) 
 Cost effective methods to expand TMS area of coverage, services, or functions 
 Relative costs of replacing components vs replacing the entire TMS 
 Other uses for TMS data—does it have utility beyond just the TMS? 

ftp://ftp.cityoffederalway.com/outbox/Public%20Works/Adaptive%20Traffic%20Control%20System/Appendix%20A%20-%20Concept%20of%20Operations.pdf
https://atlantaregional.org/wp-content/uploads/2011-gdot-rtop-con-ops.pdf
https://www.vicroads.vic.gov.au/%7E/media/files/technical-documents-new/freeway-ramp-signals-handbook/managed-motorways-framework-march-2017.pdf
https://zenzic.io/roadmap/
https://www.azmag.gov/Portals/0/Documents/MagContent/I-10-ICM-Concept-of-Operations_Final_v3.0.pdf?ver=2018-11-21-142218-693
http://ritis.org/
https://dot.ca.gov/programs/traffic-operations/connected-corridors
https://ops.fhwa.dot.gov/publications/fhwahop11027/
https://ops.fhwa.dot.gov/publications/fhwahop14022/index.htm#toc
https://ops.fhwa.dot.gov/publications/fhwahop14016/ch3.htm
https://ops.fhwa.dot.gov/weather/best_practices/WeatherConOps0103.pdf
https://rosap.ntl.bts.gov/view/dot/2887/dot_2887_DS1.pdf?
https://ops.fhwa.dot.gov/publications/fhwahop18083/index.htm
https://socrates2.org/
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 What data is useful for motorists, shipping companies, the media, etc.?  
 Relevant national data-sharing standards and practices 
 Try to work within existing standards, but recognize their deficiencies—don’t allow 

them to limit decisions about new capabilities (don’t be “held hostage by them”) 
 Compare desired capabilities to existing system and ITS architecture for agency, re-

gion, or state 

• Opportunities 
 Proactively manage and operate TMSs, by leveraging: expanded service areas, avail-

ability of information from other sources (e.g., weather, roadway conditions), the 
ability to predict conditions (e.g., traffic, events), and new data sources. 

 Automating operation and control plans—using analysis tools and technologies (e.g., 
AI, ML), real-time monitoring and prediction of future conditions, and innovative 
monitoring and surveillance approaches 

 Monitoring, evaluating, and proactively reporting on travel conditions using emerg-
ing sources of data (e.g., 3rd-party, crowd-sourced, probe data, emerging sources, 
other systems) 

 Cooperation among TMSs, field devices, CAVs, and travelers (e.g., sharing electronic 
messages, collecting electronic messages, using, and archiving data) 

 Improved decision-making through use of new tools (e.g., AI) 
 Other data sources: public sensors, fleet data, traffic cameras and computer vision, etc. 
 What are the impacts of new data sources and data tools on your capabilities? 
 What data will you capture, archive, manage, and share with others (e.g., unformat-

ted, 3rd-party) based on current capabilities & available resources? 

• Challenges and constraints 
 Need to obtain resources to make and manage TMS improvements  
 Capabilities need to be optimized among multiple agencies and service providers  
 Currently there is too much data and we lack the ability to interpret it 
 Need to harmonize with existing ITS and planning standards 
 Automated systems need to be verified and validated regularly 
 Data issues—privacy, proprietary data, how to trust 3rd party data,  
 Limitations imposed by regional boundaries (reduce limitations, or conform to them?) 
 Need to coordinate with agency staff involved in current or planned operational 

strategies that may involve tolling or pricing, to determine is there will be any rele-
vant requirements placed on the TMS 

• Critical decisions and design considerations 
 Do you need to improve day-to-day management, operation, and maintenance prac-

tices? 
 Will you need the ability to manage and operate system (or systems) remotely? 
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 Will you need the ability to manage and make changes to software platform, prod-
ucts, or APIs? 

 Will you integrate new functions and services into existing systems or components? 
 How will you monitor and trust the systems?  
 Architecture and design of TMSs will need to accommodate and/or adapt to: 

 Modular subsystems that are easier to modify and maintain  
 Subsystems support components operating outside of TMSs (e.g., data storage) 
 Components and devices with defined requirements to facilitate data sharing 
 APIs that enable sharing data within TMSs, ITS devices, or other systems 
 Software and platforms to enable continual integration of new software, analysis tools or func-

tions into the real-time management and operation of TMCs 
 Integration of proprietary, commercial-off-the-shelf, and open-source software  
 Evolution to field devices and hubs managing operational strategies and control plans 
 Lower reliance on a central point (e.g., TMC) for real-time operation 
 Lower requirements and cost for backbone communication network 

 
B. Recommended best-practices for identifying and selecting capabilities 

 As a general principle—seek to develop capabilities that make information actionable 
 Keep in mind end users’ expectations when developing and managing new capabilities 
 Consider what capabilities will be most useful to support total demand management  
 When identifying new capabilities, look beyond the bigger technology players—

some smaller firms that have great new technologies and ideas for how to use them 
 

C. Examples of next-gen capabilities 
 Improve response actions (faster, more-precisely targeted, more data-driven) 
 Support interoperability and connectivity between centers with related purposes 
 Modularity: the system should be easily expandable 
 Prescriptive (rather than just “predictive”) analytics 
 Improved integration of transportation and enforcement—both in terms of their re-

sponses and their data 
 

D. Examples of systems providing next-generation capabilities  
 Managed Motorways Framework—VicRoads, Melbourne, Australia—covers many 

key capabilities and requirements with linkages to operational principles and strate-
gic outcomes. 

 NITTEC—shared traffic information system 
 Houston TranStar—TMS management and operations shared by multiple agencies 
 Caltrans—TMC coordination 
 KC Scout—jointly operated bi-state (MoDOT & KDOT) organization 

https://www.vicroads.vic.gov.au/%7E/media/files/technical-documents-new/freeway-ramp-signals-handbook/managed-motorways-framework-march-2017.pdf
https://www.nittec.org/
http://www.houstontranstar.org/
https://rosap.ntl.bts.gov/view/dot/18097/dot_18097_DS1.pdf?
http://www.kcscout.com/
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 Utah DOT—Automated Traffic Signal Performance Measures (ATSPM) 
 Utah DOT—in-house meteorologist 
 Indiana DOT—Interstate System Traffic Operations Dashboard 
 ICM deployments (I-210, I-15, Dallas) 

E. Existing and Potential Resources to help identify key capabilities 
 Adaptive Traffic Signal Control Systems—Model System Engineering Doc. (FHWA) 
 Roles of TMCs in Incident Management on Managed Lanes (FHWA) 
 Corridor Traffic Management Resources (https://ops.fhwa.dot.gov/program_ar-

eas/corridor_traffic_mgmt.htm) and Examples (I-210, I-15, Dallas 
https://www.its.dot.gov/research_archives/icms/index.htm)   

 Traffic incident management (TIM) programs 
(https://ops.fhwa.dot.gov/eto_tim_pse/about/tim.htm)  

 MinnDOT—IRIS program (now available as an open source software)  
 Data-broker tools (like RITIS) 

 

Action Planning & Next Steps:  
 
Moderator for Action Planning: Doug Gettman (Kimley-Horn, TRB Traffic Signal Systems Committee) 
Note-taker for Action Planning: Dean Gustafson (LOCHNER) 

Moderator for Next Steps:  Beverly Kuhn (TRB Freeway Operations Committee) 

This brief session served to shift the conversation to future plans—to identify relevant actions and po-
tential research topics. In framing those specific plans and next steps, the moderator identified several 
key overarching themes to keep in mind in the future, highlighting the importance of:  

• Maintaining an open dialog and continuing to share information among participants and 
other interested groups 

• Continuing to make technical resources available—and sharing them and promoting their 
dissemination 

• Identifying relevant public agency practices as they emerge 

• Ultimately, ensuring that the practices identified are adopted and used by many agencies 

• Understanding (and anticipating) the delay between identifying and promoting these prac-
tices and actual widespread adoption—for example, the FHWA Resource Center’s model 
systems engineering document for adaptive control changed the way adaptive signal con-
trol technologies (ASCT) systems were procured, but it took about five years to be widely 
adopted (similar outcomes are observed with others, such as ICM). 

 
The committee representatives then identified high priority actions or activities the co-sponsoring TRB 
Technical Committees or organizations could advance after the workshop and topics for possible re-

https://udottraffic.utah.gov/atspm/
https://systemoperations.transportation.org/wp-content/uploads/sites/22/2017/05/Meteorologists-in-the-TMC.pdf
http://its.ecn.purdue.edu/mobility/dashboards/traffic_ticker/index.html
https://connected-corridors.berkeley.edu/i-210-pilot-landing-page
https://www.sandag.org/index.asp?projectid=429&fuseaction=projects.detail
https://rosap.ntl.bts.gov/view/dot/31597/dot_31597_DS1.pdf?
https://ops.fhwa.dot.gov/publications/fhwahop11027/
https://ops.fhwa.dot.gov/publications/fhwahop14022/index.htm#toc
https://ops.fhwa.dot.gov/program_areas/corridor_traffic_mgmt.htm
https://ops.fhwa.dot.gov/program_areas/corridor_traffic_mgmt.htm
https://www.its.dot.gov/research_archives/icms/index.htm
https://ops.fhwa.dot.gov/eto_tim_pse/about/tim.htm
https://mnit-rtmc.github.io/iris/index.html
http://ritis.org/
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search projects or resources to develop to assist public agencies with assessing, planning, and develop-
ing their next generation of TMSs. This session also offered the opportunity for sponsoring committees 
and organizations to identify their immediate next steps. All of these items are listed below: 
 
Action planning (future activities, topics for research projects, needed resources) 

• Workshop at 2021 TRB Annual Meeting   

o Action:  Conduct a workshop at 2021 TRB Annual Meeting.   

o Next steps:  The workshop planning team will reach out to the co-sponsors of this work-
shop to identify a theme, priority topics, and identify the potential lead and co-sponsors 
for a workshop to be held during the TRB 2021 Annual Meeting.   

• 2022 International Symposium on Traffic Management and Next Gen TMSs   

o Action:  Conduct 2022 International Symposium (e.g., ASECAP, IBTTA, ERTICO, IRF Ge-
neva, TRB, ITS Austria).   

o Next Steps:  TRB Freeway Operations Committee agreed to co-sponsor this symposium 
and hold their mid-year meeting in conjunction with this Symposium expected to late 
June or early to mid-July of 2022. The Freeway Operations Committee will begin work-
ing with the local hosts (ITS Austria) to develop the technical program for the Sympo-
sium in the spring of 2020.   The TRB Freeway Operations Committee will reach out 
other TRB Committees to determine if they have an interest to co-sponsor or participate 
in the planning for this Symposium. 

• TMC Pooled Fund Study (PFS) 

o Action:  Encourage public agencies to work with TMC PFS to develop resources that 
meet agency needs   

o Next Steps:  Committees should support and encourage public agencies to join and par-
ticipate in the TMC PFS. One way to do this is to share information on existing projects—
and future projects as they evolve—among committee members and friends. This will 
help others see the value of the PFS’s work. 

• Share TMS information and highlight successful practices (NOCoE website) 
o Action: Improve information sharing—especially regarding successful practices—by de-

veloping and improving the TMC Portal on the NOCoE website 

o Next Steps:  As a natural location for practitioners to look for and exchange information, 
the TMC Portal should be enhanced with features to allow for sharing practices, locating 
the most recent and relevant resources, connecting with experts globally, establishing 
partnerships for collaboration (e.g., FHWA, European Union practitioners), and for other 
information aggregation/dissemination efforts. It may also be important to address the 
fact that the TMC PFS is largely state DOTs and lacks engagement at the municipal and 
county level. It may be possible to invite the Institute of Transportation Engineers 
and/or a related organization to participate in developing and supporting this portal.  
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• Nontraditional Stakeholder Outreach 

o Action: Expand participation beyond the traditional TMS planning, design, and develop-
ment stakeholders  

o Next Steps: Initially, the focus should be on collaborating with additional TRB technical 
committees, to engage them in the planning and conduct of future efforts related to 
next-gen TMSs.  Then, the scope can be broadened, to other non-traditional stakehold-
ers.  One important path to pursue would be to reach out to committees and other or-
ganizations (or professional networks) involved in tolling, congestion pricing, managed 
lanes, or mileage-based user-fees. This should be a valuable avenue to pursue, as the 
growing practice of electronic tolling and congestion pricing may provide a robust data 
collection platform for TMSs in the near future. 

• Global Stakeholder Outreach 

o Action: Encourage inclusion of next-gen TMSs in future meetings, workshops, or re-
search efforts involving international peers.  Place a higher priority on ensuring that U.S. 
organizations are represented at international events related to next-gen TMS—and, 
conversely, ensure that the global TMS community is invited to relevant events in the 
United States.  

o Next Steps: Begin laying the groundwork for a global dialog to develop technical re-
sources and share best practices among AASHTO CTSO ITS Work Group, ASECAP, IBTTA, 
ERTICO, and IRF Geneva.  Continue similar next-generation TMS vision discussions using 
a webinar format, allowing worldwide stakeholder engagement.  Explore key topics to 
develop technical guidance or research on next gen TMS topics of mutual interest with 
industry groups.   

 
Next steps for sponsoring committees and organizations: 

1. The Freeway Operations Committee is interested in understanding what are the key tools that 
member organizations need to make the decision about whether (and when) move to next-gen 
systems. In the near-term, the committee will: 

o Work with partners in Europe on planning the 2020 International Symposium and en-
courage other committees to join that effort 

o Work with a co-sponsor to begin planning workshop for 2021 TRB Annual Meeting, 
building off this year’s outcomes 

o Look for opportunities to coordinate with other technical committees to continue the 
dialog on key issues related to next-gen TMSs (e.g., webinars, joint panel sessions at TRB 
Annual Meeting) 

2. The Regional Systems Management and Operations Committee will use workshop info in their 
strategic planning efforts and then take action on the most appropriate items.  

o The committee has an ongoing strategic planning effort with 6 groups dealing with 
many of the issues mentioned today (planning for ops, data for ops, freight, resilience, 
connected and automated vehicles, research).  
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o The committee will also leverage a close relationship with the AASHTO Committee on 
Transportation System Operations (CTSO). 

3. The Artificial Intelligence and Advanced Computing Applications Committee would like to col-
laborate on a research needs statement, work on the international symposium that was dis-
cussed, and integrate today’s discussion into their ongoing primer regarding machine learning 
for transport (will be targeted to industry and practitioners, not just academia).  

o The committee should be releasing draft soon and will share it with the Freeway Opera-
tions Committee. 

o The committee’s mission is to promote us of AI/ML tools for all kinds of transportation 
problems and collaboration with different transportation disciplines is essential.  

4. The Intelligent Transportation Systems Committee will continue to focus on the intersection of 
today’s topics with infrastructure (sensors and other TMS input technologies).  

o Their main areas of focus in the next year are digitization of infrastructure, emerging 
tech, and CAV implementation best practices. 

5. Active Traffic Management Joint Subcommittee will work to link ATM to broader transportation 
management strategies and avoid isolated ATM deployment paradigm.  

o The committee will also consider today’s conversations regarding data integration and 
the requisite staffing skill sets.  

6. International Association of Toll Road Operators (ASECAP) will share workshop outcomes with 
ongoing discussions among toll road operators in Europe.  

o ASECAP has identified five strategic corridors implementing similar approaches and aim 
to liaise with those corridors and bring them into the discussion on Next Gen TMSs. 

7. The International Bridge, Tunnel and Turnpike Association (IBTTA) experiences many of the 
challenges posed today.  

o IBTTA will brief their emerging technologies committee with today’s discussion in order 
to foster this international awareness and collaboration.  

o IBTTA’s representative supports the idea of an international symposium in 2022 and ex-
pects IBTTA to contribute to this effort. 
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