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Administrative Offices
and Systems
Other Local TMCs Local TMCs 536
Baltimore City TMC 539
CHART 540
ISP Centers 541
. Montgomery County TMC 542
Park'”qc'\gstfr‘gemem MTA Centers 543
- Prince Georges County TRIP Center 544
Transit Management Centers 545
Vehicles 546
WMATA Operations ControlCenter 547
Arterial Field Equipment 550
Baltimore City TMC 551
CHART 552
Emergency Operations Centers 553
ISP Centers 554
Personal Traveler Local TMCs 555
Information Devices | MATOC/RITIS 556
MDTA Authority Operations Centers 557
Media Outlets 558
Montgomery County TMC 559
MTA Centers 560
Public Safety Offices and Dispatch Centers 561
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Transit Management Centers 562
WMATA Operations Control Center 563
Archived Data Management Centers 566
Arterial Field Equipment 567
CHART 568
Emergency Operations Centers 569
Freeway Field Equipment 570
ISP Centers 571
Local TMCs 572
Prince Georges Maintenance and Construction Management Centers 573
County TRIP Center | Maryland State Police Centers 574
MATOC/RITIS 575
Media Outlets 576
Parking Management Centers 577
Public Safety Offices and Dispatch Centers 578
Transit Management Centers 579
Transit Vehicles 580
WMATA Operations Control Center 581
Baltimore City TMC 584
Capital Wireless Information Net (CapWIN) 585
CHART 586
Emergency Operations Centers 587
Emergency Vehicles 588
Local TMCs 589
Maryland State Police Centers 590
Public Safety Offices | MATOC/RITIS 591
and Dispatch Centers | MDTA Authority Operations Center 592
MDTA Police Centers 593
MIEMSS Center 594
Montgomery County TMC 595
MTA Centers 596
Personal Traveler Information Devices 597
Prince GeorgesCounty TRIP Center 598
WMATA Operations Control Center 599
- MTA Centers 602
% Transit Management Centers 603
=quipmen WMATA Operations Control Center 604
Archived Data Management Centers 607
Arterial Field Equipment 608
Transit Management | Capital Wireless Information Net (CapWIN) 609
Centers CHART 610
Emergency Operations Centers 611
ISP Centers 612
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Local TMCs 613
Maintenance and Construction ManagementCenters 614
Maryland State Police Centers 615
MATOGQRITIS 616
Media Outlets 617
Montgomery County TMC 618
MTA Centers 619
Parking Management Centers 620
Personal Travelers Information Devices 621
Prince Georges County TRIP Centers 622
Public Safety Offices and Dispatch Centers 623
Transit Field Equipment 624
Transit Vehicles 625
WMATA Operations Control Center 626
Arterial Field Equipment 629
Freeway Field Equipment 630
ISP Centers 631
Maryland State Police Centers 632
. . Montgomery County TMC 633
Transit Vehicles MTA Centers 634
Prince Georges County TRIP Centers 635
Public Safety Offices and Dispatch Centers 636
Transit Management Centers 637
WMATAOperations Control Center 638
Universities Capital Wireless Information Net (CapWIN) 641
- MATOQRITIS 642
Arterial Field Equipment 645
Freeway Field Equipment 646
Vehicles ISP Centers 647
MDTA Toll Field Equipment 648
Parking Management Centers 649
Archived Data Management Centers 652
Capital Wireless Information Net (CapWIN) 603
Emergency Operations Centers 604
ISP Centers 605
Maintenance and Construction Management Centers 606
WMATA Operations | Maryland State Police Centers 607
Control Center MATOC 608
Media Outlets 609
Montgomery County TMC 610
MTA Centers 611
Parking Management Centers 612
Personal Travel Information Devices 613
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Prince Georges County TRIP Centers 614

Public Safety Offices andDispatch Centers 615

RITIS 616

Transit Field Equipment 617

Transit Management Centers 618

Transit Vehicles 619
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Document Organization
The Maryland Statewide ITS Architecture is presented in six (6) principal sections as follows:

Section 1 &4ITS Architecture Conformity Statement
Section 2 & Introduction

Section 3 & Architecture Scope

Section 4 a Architecture Components

Section 5 & Statewide ITS Architecture
Appendices

These sections are described in more detail below

Section 1 & ITS Architecture Conformity Statement: Contains background information and
establishes that Maryland meets the United States Department of Transportation (USDOT)
standards for a conforming Intelligent Transportation Systems (ITS Architecture for the
region (entire state).

Section 2 & Introduction : Contains background information and establishes the context for
the Maryland Statewide ITSArchitecture & g 0 H e G § Teffoi. IThisFsedlich examines the
utility of the Architecture, summarizes the history of the Architecture, discusses the
maintenance of the Architecture, and covers general strategies for accessing the Architecture.

Section 3 & Architecture Scope: Summarizes the scope of the effort. It describes the Region,
emphasizing those characteristics that potentially impact transportation activities and
performance. It also identifies major ITSstakeholders, important stakeholder agreements, and
ITS projects across thestate.

Section 4 & Architecture Components: y § GT ¢ §Gh T Ge ehheGlI §&8G 6ET §GE

Architecture. It identifies and defines each pertinent ITS Element in thestate. Elements are the

organizational entities (e.g., CHART Centers, MDTA Toll Field Equipment, Transit Management

Centers, etc.) that operate in the transportation environment. Additionally, this section defines
the operational concept, functional require ments, and interface requirements. It also identifies
the applicable ITS standards.

Section 5 & Statewide ITS Architecture: Graphically displays the details of the ITS Architecture.

yeeG pgéeGeHgeu 8GE ghHeeéegEg§geu yGegeGl gh EeH
Gl eHE8eéeh# EGE eééeG oyGegeGl He&gHU &ag'!el #

pairings specify the types of information that pass between the Elements, the direction of the
information flow, and whether the flow currently exists or is planned.

Appendices: Contains supplemental materials to assist practitioners in comprehending the

Architecture. These include but are not limited to; (1) ITS acronyms, (2) agencies involved in
updating and validating the Maryland Statewide ITS Architecture, (3) an USDOT Federal
Highway Administration (FHWA Compliance Matrix that summarizes conformity by the ITS
Architecture to the federal requirements, and (4) the National ITS Standards applicable to the
Maryland Architecture.

g ¢
g

el e
GT ¢
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1. ITS Architecture Conformity with National Requirements

The USDOTdeveloped the National ITS Architecture to ensure that intelligent transportation

systems deployed around the country can communicate with one another and share information

to maximize the return on investment in ITS. The state of Maryland has complied with the

HehT gHegeGI h (E DHEGh Pyardleel @@eE e ST hiegh armeGgl eel |
mandated by the FHWA Title 23 of the Code of Federal Regulation, Part 940(23 CFR 940) and

are compatible with the Architecture Reference for Cooperative and Intelligent Transportation

(ARCIT) and supported by the Federal Transit Administration (FTA).

DGe EJgGGYT1dGe HgGageT QgEGeel gl elTsS pdjetts shallcdnfgrsmé T e E  § C
the National ITS Architecture and standards in accordance with therequirements contained in this

[Federal rule]. Conformance with the National ITSArchitecture is interpreted to mean the use of

the National ITS Architecture to develop a Regional ITS Architecture, and the subsequent

adherence of all ITS projects to thatRegional ITS Architecture. Development of the Regional ITS

Architecture should be consistent with the transportation planning process for Statewide and

Metropolitan Transportation Planning. tt

The FHWA published a Final Rule policyhat states that all agencies seeking federal highway trust
funding for ITS projects must develop a regional architecture that is compliant with the National
ITS Architecture. The FTA published a similar policy that applies to federal funding from the mass
transit account of the highway trust fund. In summary, the primary reasons for developing a
regional ITS architecture that conforms with the National ITS Architecture includes the following:

91 Develop a framework for institutional agreements and technical integration for organized
ITS project deployments that meets local transportation user needs.

1 Build consensus among regional stakeholders about resource and information sharing and
activity coordination.

1 Meet federal funding requirements.

The Maryland Statewide ITS Architecture was developed to address these specific policy
objectives. Theresultant architecture is consistent with statewide and metropolitan transportation
planning processes.

! Intelligent Transportation System Architecture and Standards, 23 C.F.R§ 940 (2001), https://www.ecfr.gov/current/title -
23/chapter -I/subchapter -K/part -940

2 Federal Transit Administration National ITS Architecture Policy on Transit Projects: Notice. FTA Docket No.
FTA-99-6147. Federal Transit Administration, Jan. 8, 2001

l1|Page
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2. Introduction

The¢ e HY GEGEo6h ¢1 &1 e 5B ecadindpTor téafspoBalidn esyesteriis fheegration .

The architecture was developed through a cooperative effort by the region's transportation

agencies, covering all modes and all roads in the region This document updates the 2016

Statewide ITS Architecture for the State of Maryland. Itidentifie s existing and planned ITS projects

for the state and the projects associated with the aFté G§ 1 eaeméntBle Ut defines the
relationships among the elements and how information flows between the elements. The

EgeT geGl &Ghg HHeheGIh &G abD¢ o Hesakdhdldpreand@ e g Ge e
agreements.

C8HYT GEGEoh ¢T &8T el gEe abDc¢c aHeée G gathéringimseajch, aldGe Heh
planning activities conducted over five distinct time periods: 1999 -2001, 2004 -2005, 2008 -

2009, 2016, and 2023 -2025. Efforts are performed with the guidance and coordination of the

Maryland State Highway Administration (SHA) and the Office of Transportation and Mobility
Operations (OTMO). The Baseline Architecture was created to plan specific centeto-center
interfaces and other general systems. The first, second and third published versions of the ITS
Architecture were organized and assembled in 2005, 2009, and 2016, respectively, with support

from Kaspch TrafficCom (formerly Telvent Farradyne) and the ITS Architecture Advisory Panel
4a00C84 geéEe TH gE §Ggi1 GeE&ed8EGe HeHHReheGI &1 gl eh
Center for Advanced Transportation Technology (UMD-CATT), andFHWA. This 205 version will

update the 2016 document with continued support from the IAAP. The statewide architecture is

updated and converted to the latest version of ARGIT, Version 93 using the Regional Architecture
Development for Intelligent Transportation (RAD -IT) software. The ARGIT is a reference
architecture providing common basis for planners and engineers with differing concerns to

conceive, design and implement systems using a common language as a basis for delivering ITS,

but does not mandate any particular implementation. The ARGIT includes artifacts that answer

concerns relevant to a large variety of stakeholders, andprovides tools intended for transportation

planners, regional architects and systems engineers to conceive of and develop regional
architectures, and scope and develop projects.

The Maryland ITS Architectureg h & o Ggl §Géu EgeT geGl 1 GéT ¢gihl Ee
as needed (n 03 to 05 years). This 2025 update is compliant with the FHWAS &nd the FTAS h
requirements. The Maryland Statewide ITS Architecture illustrates detailed exchange of
information between statewide systems and connection to the other regional architecture si.e.the
Metropolitan Washington Area ITS Architecture (MWRITSA) and the Virginia Statewide ITS
Architecture. The Maryland Statewide ITS Architecture is comprised of two components: the

logical architecture and the physical architecture. The following is a brief overview of these

concepts.

Logical Architecture

The logical architecture defines the requirements needed to provide the selected user services.

dheH heHl geeh EehéHgEe 1Gél ET Gel ggGh ab¢ hGgT GE
architecture is comprised of the following components:

1 Processes: Activities and functions that must work together and share information to
provide a user service.

2|Page
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1 Terminators: Represent the people, systems, environment, and other subsystems that
interact with intelligent transportation systems. These are described in more detail in the
Physical Architecture subsection.

1 Data Flows: Information exchange between processes or between processes and
terminators. For example, light rail train arrival data is exchanged between wayside
detectors in the tracks and traffic signal systems.

9 Data Stores: Repositories of information maintained by the processes.

DGe GgegeeG eéHeGogleeliHe gh TTHGEe&8GGT Moegds® HGEeE
Specifications (PSpecs) for specific projectrelated systems. Data flow diagrams graphically

represent the processes, terminators, data flows, and data stores in a hierarchical format. The

process specifications are used to write the specifications for spetfic project-related systems and

consist of an overview, a set of functional requirements, and a complete listing of inputs and

outputs. Public sector agencies tailar the logical architecture by identifying the processes,
terminators, data flows, and data stores that are existing or planned for the state of Maryland.

Physical Architecture

The physical architecture creates a highlevel structure around the processes and data flows
included in the logical architecture. It consists of subsystems, equipment packages, terminators,
architecture flows, and architecture interconnects, which are all described in this subsection.
Figure 1 depicts the interaction between the logical and physical architectures.

Subsystems Flows & Interconnects Terminalors
e s ey e e 1
| Eauipment i
Packages I
.......... Architect Int 1 |
Centers R e R People
................ T S ) OO
Architecture Flows i
i
Field ——— .-E’.c ... e Architecture Interconnects ’: Systems :
................ T S ) IS
Architecture Flows i
i
- Packages i : |
Vehicles . feZRRciie eBomace i General Environment |
i
i i
Packoges i
Travelers PgaasEseen ARCHACRAS BloREN a0 ; Other Subsystems
.......... R ——————p e ———— vE———=
L[|} Data Stg«_ef_-¢ .................. DataFlows _______ Q ....... »l
[aenesneneersT | Architecture Flows (A 0TI 0 Tl D |
LEGEND: — Physical Architecture ™ —--——- Logical Architecture -—— logical & Physical Architecture

Figure1: Components and Interactionsbetween the Logical and Physical Architecture
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2.1 Architecture Overview/Meeting FHWA Requirements

ITS is the use of advanced technologies in an integrated mannerto improve the safety and
efficiency of the transportation system. The use of ITS technologies needs to be the focus of
transportation planning and project development. Examples of ITS technologies include:
1. Dynamic Message Signs (DMS)

Electronic Payment Systems (EPS)

Highway Advisory Radio (HAR)

Smart Telephone Communications

Connected and Automated Vehicles (CAV)

Automatic Vehicle Location Systems (AVL)

Computer-Aided Dispatch (CAD)

Traffic Detection and Monitoring Technologies

Roadway Weather Information Systems (RWIS)
. And other systems/devices that improve transportation safety and mobility and enhance

productivity through the integration of advanced communications technologies into the

transportation infrastructure and within vehicles.

©ooNoOr~®WDN

[EEN
o

An ITS Architecture defines theinformation to be exchanged between ITS systems in the region.
More specifically, a Statewide ITS Architecture refers to a specific architectural framework that
shares common ITS technologies, institutions, needs, and interests across a single, interlinked
geographic area, which can be used to facilitate planning of future ITS projects and/or
deployments.

2.2 Using the Architecture

Creating, maintaining, and utilizing a statewide ITSarchitecture offers a wide range of benefits.
These benefits include:

9 Supports metropolitan and statewide long -range transportation planning : The
architecture provides a means by which peer agencies can jointly define their vision for ITS
development based on regional goals and objectives. Using the regional ITS architecture,
a region can plan for technology application and integration to suppor t more effective
planning for operations.

9 Supports programming and budgeting of projects : The architecture supports the
programming and budgeting of projects in metropolitan and statewide regions. The high -
level overview of ITS projects serves as the definition and prioritization that occurs with
project programming and budgeting. Consistent with long-range transportation plans,
Transportation Improvement Programs (TIP) assign federal funding to a prioritized list of
specific projects to be completed over several years. The Maryland Statewide ITS
Architecture contributes to the MWRITSA and impacts TIP project development within
Maryland and the National Capital Region. Projects may be funded from a variety of
sourcesto include federal, state and local funds with input from transportation agencies
within the region.

9 Provides context for ITS project development and initial input for  systems engineering:
The architecture allows project sponsors to understand how their project fits within the
surrounding systems, the overall transportation vision for the region, and any integration
opportunities that should be considered. A Systems Engineering Analysis (SEA) is required
to be performed for ITS projects by FHWA. The architecture includes details relevant to the

4|Page
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SEAincluding agencies' roles and responsibilities, functional requirements, ITS standards,
etc.

1 Satisfy FHWA/FTA Requirements: The FHWA mandate required that statewide ITS
architectures be completed by April 2005 in order for stakeholders in the state to continue
using federal funds and deployment of ITS projects. Thus, it is necessary to create and
maintain the ITS architecture to continue access tofederal funds for ITS deployment.

Developing and adopting a statewide ITSarchitecture sets the stage for statewide strategizing,
prioritizing, and deploying specific ITS projects.

2.3¢ e A1 G &IGHidctare History

Development of the Maryland Statewide ITS Architecture began in 1999. Oversight for the effort

was assigned to the Maryland ITS Working Group (MITSNG), a committee formed under ITS
Maryland & a state chapter within the national organization ITS America. MTS WG was tasked with
managing the development of a statewide afé GgT eéT 7T He T G&T 1 ¢g7 GE HHQgI §
EgH aDE EeHGgT geGIh &1 GgéeéeG é&GE Heforg gaRehdderGel e G
agencies, as well ascorresponding outreach activities, the 2001 Baseline ITS Architecture was
developed. The Baseline Architecture was subsequently used to plan specific centeto-center

Gl eHE&éeenh# hieéG é&h EelieeG yAOCD @&GE ¢gGleéegget
Management System (ATMS). It was also used to assess projedevel conformity for such

initiatives as the Maryland State Police Mobile Command Bus.

Ee
h!

1%

In preparing the 2001 Baseline ITS Architecture# & wo&e GeHgeéu &HHAHgeéeG T1&éh ¢
interconnects and architecture flows for general types of centers and systems. This generic

approach minimized the size of the architecture in terms of interconnects and information flows

and helped make it easier to comprehend and use thearchitecture.

In late 2004, SHA determined that the update and publication of its statewide ITSarchitecture was
desirable. Significantly, federal rulemaking actions required the completion of Regional ITS
Architectures by April 2005, and SHA realized that the 2001 baseline did not address all the
requirements of the federal rule. Sincethe preparation of the 2001 baseline, new user services
have also been added to the National ITS Architecture, whichwas not reflected in the original
compilation. Additionally, in 2004 -2005, the Metropolitan Washington Council of Governments
(MWCOG) began updating its ownregional ITS architecture. This architecture covered the
Metropolitan Washington area, including a portion of Maryland. The importance of ensuring that
the Maryland Statewide ITS Architecture and MWCOGprepared Metropolitan Washington
Regional ITS Architecture (MWRITSAJvere complementary and compatible was understood and
appreciated. Finally, the 2001 baseline had never been published in the form of a final report and
was accessible to ITStakeholders in limited form only.

In early 2005, SHA enlisted Kaspch TrafficCom (formerly Telvent Farradyne) to assist with
updating the architecture. An ITS Architecture Advisory Panel (IAAP), comprised of knowledgeable
representatives from SHA, CHART, UMBCATT, and FHWA, was appointed to guide and monitor
the update process. Upon its appointment, the IAAP made several key decisions, as follows:

1. The region would be defined as the entire state of Maryland for updating the ITS
Architecture. In other words, ITS activity across thestate would be represented using a
single architecture.

5|Page
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2. The updated ITS Architecture would utilize a hybrid approach to defining architectural
eGegeGIih! 0 €g9gEJ§GET §gG dehlents dvauid bdiu§es to dEpiGLE
pertinent relationships. The use of specificelements will be expanded in future updates to
the architecture.

3. Naming conventions common to both the Maryland and Metropolitan Washington
architectures would be employed to ensure consistency and compatibility. This would
require coordination and careful review between the Maryland and MWCOG efforts.

4. One such element was identified as MATOC/RITIS (Metropolitan Area Transportation
Operations Coordination/Regional Integrated Transportation Information System ) and
would support cross-jurisdictional information exchange activities in the National Capital
Region (NCR). Although the system did not yet exist, the planning process had progressed
to the point that MATOC/RITIS could be expected to be an important feature in future
transportation operations activities in Maryland and the NCR.

The 2005 update to the Maryland Statewide ITSArchitecture was completed in March 2005. The
update produced the first statewide architecture within Maryland that was fully compliant with
USDOT ITSarchitecture requirements. The Maryland Statewide ITS Architecture (2005) was
formally validated by stakeholders in 2009. Information updates were gathered from stakeholders
through a variety of forums (e.g., ITS Project Conformity Package submittals, updates from ITS
architectures from surrounding regions and states), including a series of stakeholder validation

ghHe é

hehhdggGh! 0T T Gehe hehhggGh# hléjgeGgGEeHRh Helgel e

and accuracy and corrected errors and deficiencies.

The 2016 update to the Maryland Architecture builds on the 2009 effort. This represented an
intermediate -level update that focused on inputs from key stakeholder agencies, which included
CHART Mass Transit Administration (MTA), the Maryland Transportation Authority ( MDTA), and
other readily available ITS project information in the state of Maryland. The update process
involved collecting pertinent information from stakeholder agencies.

2.4 2025 Update Approach and Summary

The 2025 Maryland Statewide ITS Architecture revisionapproach was to start by reviewing the
2016 document to identify any gaps or areas for improvement that may exist in the 2016

document to be addressed in the newly revised document. Several areaswere identified in the
2016 document that needed updating T § ¢ eel A Afdrmad Bnd @igrating to ARGIT
version 9.3, address some changes in systemsand operational procedures, and make some
improvements to the projects and agreements sections. Gaps or areas for improvement that were
identified were the focus of the document revision efforts, as well as setting the format for the
stakeholder meetings to get as much information needed for the revised document from all the
stakeholders. Stakeholder meetings were conducted with many state and local transportation

agenciesand MPOsfrom around the state in order to get as much information from them that is

relevant to the document revision. Most of the agencies invited to have stakeholder meetings
responded, and the meetings were held. There were a few agencies thatdespite several reminders
sent, never responded. There seems to be a lack of knowledge among some agencies abouthe
Maryland Statewide ITS Architecturedocument and its importance to every transportation agency
in the state, which likely led to some non-responses. Besides the stakeholder meetings, Long
Range Deployment Plans,Consolidated Transportation Plans, the TSMOMaster plan, and other
references were reviewed to identify transportation projects with an ITS component along with
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agreements for inclusion into the 202 5 Maryland Statewide ITS Architecture document. The
stakeholder meetings, along with the research conducted, led to a more complete listing of
projects and agreements than the 2016 document. While this effort did greatly expand on the
2016 document, there is still a need to educate all agencies that would have input into the ITS
architecture document on its existence and importance in order to get even more participation in
the next revision. Figure 2 illustrates the simplified develop ment process of the 2025 Maryland
Statewide ITS Architecture

MDITS
Architecture

Stakeholder ITS Functional

Requirments

Identification Elements

System ITS Servives Data Flows/
Engineering Interfaces

Project ITS

Aggrements
— Sequencing Standards

Figure 2: Maryland Statewide ITS Architecture Process Diagram

Synergy with Transportation System Management and Operations (TSMO)

Transportation System Management and Operations (TSMO) is a framework used bythe
transportation agencies to identify and develop projects that maximize the service potential of
transportation systems. TSMO can be differentiated from other development strategies through
its emphasis on targeted operational improvements that do not require traditional capacity
improvements (e.g., additional lanes, interchanges, routes, etc.). TSMO initiatives achieve this high
level of efficacy by utilizing information technology to create intelligent transportation systems.

TSMO offers a framework to evaluate transportation projects from a philosophical standpoint.
TSMO provides strategies for stakeholders to collaborate in the prioritization of needs and the
design of transportation projects. The Maryland Statewide ITS Architecture provides the details
necessary to ensure consistent and effective ITS deployment. As a critical part of the 2020
Maryland TSMOMaster plan, it is also an underlying concept supporting the 04 (four) key thematic
goals, objectives, and strategies that support each goal. TSMO focuses on optimizing all aspects
of the transportation system, using technology and greater inter -jurisdictional communication to
improve operations, and set the stage for intelligent expansion. The institutional agreements and
policies developed within the framework of TSMO concepts are together, a core piece of
delivering the benefit to travelers in and through Maryland i n all modes of transportation.

7|Page
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The TSMOdocument is crucial for operations, systems, and data integration of ITS elemens in
Maryland. Incorporating the TMSO into the Maryland Statewide ITS Architecture update presented
a unigue opportunity to advance an overarching

concept, an approach to realizing regional mobility

goals, and a set of regionally available services that
would need to be implemented as a series of ITS
projects. The TSMO framework can also be
distinguished from other development strategies by

its heavy emphasis on integrating multiple sca_les of & 0O oottt adrataterar
system analysis (e.g, local, corridor, a.nd reglopal) &0 o0 ore e, g s 0TS e

and asset development (e.g., planning, design,

At its core, transportation can be defined
by a single service: moving people and
goods from one place to another.

While this strategy creates focus, it also
makes it difficult to recognize and resolve

construction, and maintenance). This emphasis is (= ohallenges that affect multiple systems.
founded on the belief that transportation facilities

function best when development focuses not just on o e

individual facility characteristics (e.g., capacity) or N/ DOTs by Hontiin e soeatior gt
agency actions (e.g, roadway widening) but also on & &% & T L Sotrnhicalrelnorks
broader systemic performance characteristics driven Y MmO System ofSystems.

EY T Ge déeGeéel OhTheeMdmtand ¢ g " y'y w -

Department of Transportation (MDOT) refers to this Figure 3: Systems of Systems

development strategy as the System of Systems
approach. Hgure 3 illustrates how the System of Systems approach informs the TSMO Framework

Integrating the TSMO framework into Maryland's Statewide ITS Architecture will not only improve
user experience but also maximizes the return on investment to the public and ensure that
Maryland has the infrastructure it needs to support the economy of the 215 century.

2.5 Accessing the Architecture

An electronic version of the Maryland Statewide ITS Architecture document can be found on the
ITS Marylandwebsite (www.itsmd.org/ maryland-its-architecture) under the resources tab.

2.6 Maintaining and Updating the Architecture
This section reviews the proposed Maintenance Plan for the Maryland Statewide ITS Architecture.
AAdaoh Agd@e GS Brehiegture and Standards (23 CFR Part 940) requires the
development of an architecture maintenance plan. Paragraph 940.9 (f) states that:
gDGe &€é&eGéfdgeh EGE ¢gT GeH hTeégeGygGEeHh HeéHTI gegHe
architecture shall develop and implement procedures and responsibilities for maintaining

a

gT # &8h GeeEh el §gGle 1T§TG§gG T Ge He&§ggG! u

! Intelligent Transportation System Architecture and Standards, 23 C.F.R§ 940 (2001), https://www.ecfr.gov/current/title -

23/chapter -I/subchapter -K/part -940
8|Page
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The Maintenance Plan for the Maryland Statewide ITS Architecture is based on the guidelines
ArgT gEeE ET AAdaoh dGgle Cé&Her! DGgh HeHAgHT HAHG
architecture maintenance and addresses key issues under the following headings:

1. Why maintain a Statewide ITS Architecture?

2. Who will maintain the Architecture?

3. When will the Architecture be updated?

4. What will be maintained?

5. How will the Architecture be maintained?

These questions are discussed in detail in the subsequent sections.

2.6.1 Why Maintain a Statewide ITS Architecture?

As ITS projects are implemented, the Maryland Statewide IT3\rchitecture will need to be updated
to reflect new ITS priorities and strategies that emerge through the transportation planning
process. It will also need to be updated to account for expansion in ITS scope and to allow for the
evolution and incorporation of new ideas. Furthermore, theMaryland Statewide ITSArchitecture
is a bridge between the Regional ITSArchitecture and the National ITS Architecture. TheMaryland
Statewide ITSArchitecture helps ensure consistency and interoperability to achieve the goals and
objectives of the stakeholders. The goal of the maintenance plan is to guide controlled updates to
the Maryland Statewide ITSArchitecture baseline so that it continues to accurately reflect the
sl eTeoh el ghl gGe abDe¢ eeHEEQgGQHT §e matiodab Bnd Hegiahabh & GE
frameworks.

2.6.2 Who Will Maintain the Architecture?

To maintain a consensus on the ITS architecture, ideally, all stakeholders should participate in the
process. The primary requirements of the Maryland Statewidel TS Achitecture maintainer are the
mission/authority to perform such functions and the necessary skills to perform the same. The
mission of the ITS architecture maintainer most closely resembles astatewide body that, as
consistent with its mission, has the authority to initiate, update, and document changes in
Statewide ITS documents. For the Marland Statewide ITS Architecture, State Highway
Administration (SHA) will assume the role of the ITS Architecture keeper and maintainer.

Although Maryland SHA will lead the architecture maintenance activities, like all other statewide
planning activities, ITS architecture maintenance will require close coordination between
numerous stakeholder agencies, Maryland SHA will need to coordinate with major stakeholders in
the state to maintain and keep the architecture updated.

The Maryland Statewide ITS planning document covers a planninghorizon of five years, however,
yearly meetings of the stakeholder group would allow for periodic evaluation of the existing

system, and addendum updates could be used to accelerate the adoption of innovations and new
technology. Therefore, it is proposed that the stakeholder group for the Maryland Statewide ITS
Architecture meet at least once per year to report/discuss and recommend updates to the existing

ITS architecture. This stakeholder group will also be responsible for reporting all new ITS
deployments that can be leveraged for statewide applications. Maryland SHA will also be
responsible for following up with all stakeholders to ensure that any and all ITS deployments are
reported and documented in the statewide plan, including updates to the statewide ITS

architectures.
9|Page



¢ 8 AT G& GE TS Arbh@ectaré « June 2025

Other responsibilities include but are not limited to the following:
1. Verify that the statewide ITS architecture RADIT source file is kept up to date
with the statewide ITS deployment projects.
2. Update plans for future deployments by statewide stakeholders.
3. Review changes instate and national ITS architectures, regulations, and
requirements if any.
4. Determine any need for an update to the Maryland Statewide ITS
Architecture document.
5. Communicate identified needs and impacts to all stakeholders of the
Maryland Statewide ITS architecture and the Regional ITS\rchitecture.
0 éeGéGee §gG €& nlTegeGygGEeHONh hThTegh gnast beg g He el
communicated and managed effectively to mitigate any negative impacts on ITS operations.
2.6.3 When Will the Architecture Be Updated?
The Maryland Statewide ITSArchitecture is not static. It must change as traffic operations plans
and strategies change, as ITS projects are implemented, and as the ITS needs and services evolve
in the state of Maryland. The stakeholders may meet periodically and perform architecture
THE&T eh ggHe EHehTeGI GT T¢ geeH TH 1 §lCtdudtg Heéée
periodic updates will include integrating completed projects into the Maryland Statewide ITS
Architecture RAD-IT source file. A summary of the changes shall be added as an appendix to the
Maryland Statewide ITSArchitecture document.

Regardless of the frequency selected for periodic updates, it is recommended that the
hTé€§eGygGEeHh HeégéGgle T Ge HYgl eGI géG GeeE EgH oyl
major project implementations, major revisions to the Architecture Reference for Cooperative and

Intelligent Transportation, or to meet the requirements of future regulations. It is recommended

that the Maryland Statewide ITSarchitecture is fully updated every five years. The following list

includes many of the events that may cause change to astatewide ITS architecture:

2.6.3.1 Changes in Statewide Traffic Operations Plan

The long-range plan forms the foundation for traffic operations management in Maryland and
provides strategies to guide traffic operations management. The ITS implementation or
deployments are based on fostering these strategies to meet desired outcomes. Therefore, any
change in the Statewide Long RangeDeployment Plan will require a review of ITS planning and
deployment to support the new strategies identified.

2.6.3.2 Changes in Statewide Needs

The Maryland Statewide ITSArchitecture is created to support transportation planning and
address Statewide needs. Over time, these needs can change, and the corresponding aspects of
the statewide ITS architecture that addressthese needs may need to be updated. These changes
should be made in updates to planning documents such as the Statewide Transportation Plan.

2.6.3.3 Changes in Stakeholders

New stakeholders become active in ITS, and the statewide ITS architecture should be updated to
reflect their place in the statewide view of ITS elements, interfaces, and information flows. The new
stakeholders might represent new organizations that were not in place during the original
development of the statewide ITS architecture. Conversely, some stakeholders may need to be
removed at some point as they areabsorbed into another entity or are no longer relevant to the
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activities outlined in the architecture. All stakeholder changes should be accurately maintained in
the statewide ITS architecture.

2.6.3.4 Changes in Scope of ServicesConsidered
The range of services considered by the Maryland Statewide IT&rchitecture could expand. This
might happen because the National ITS Architecture has been expanded and updated to include
new user services or todefine better how it exists.

Elements satisfy the user services. The National ITS Architecture may have expanded to include a
user service that is not in the Maryland Statewide ITSArchitecture or was included in only a very
cursory manner. Changes in the National ITS Architecture are not themselves a reason to update
a statewide ITS architecture, but the stakeholders may want to consider any new services in the
context of their statewide needs.

2.6.3.5 Changes in Stakeholder or Element Names

0G 8éeGeToh Gege ¢gH T Ge Gége TheE T g EehéHgEe gl h
agencies occasionally merge, split, or rename themselves. In addition, element names may evolve

as projects are defined. The MarylandStatewide ITS Architecture should be updated to use the

current, correct names for both stakeholders and elements.

2.6.3.6 Changes in Other Architectures

The Maryland Statewide ITSArchitecture may interface with an adjoining regional or statewide ITS

architecture i.e.the Metropolitan Washington Area ITS Architecture (MWRITSA)and the Virginia

Statewide ITS Architecture Changes in the adjoining architecture may necessitate changes in the
Maryland Statewide ITS Architecture to maintain consistency between the two. Architectures may
also overlap (e.g., astatewide ITS architecture and a regional ITS architecture for a region within
the state), and a change in one might necessitate a change in the other.

2.6.3.7 Changes Due to Project Definition or Implementation

There are several changes relating to project definition that will cause the need for updates to the
Maryland Statewide ITSArchitecture. When defined or implemented, a project may add, subtract,
or modify elements, interfaces, or information flows from the statewide ITS architecture. Because
the statewide ITS architecture is meant to describe the current, as well as future, statewide
implementation of ITS, it must be updated to reflect how the developed projects are integrated
correctly. Occasionally, a poject will be added or deleted through the planning process or project
delivery, and some aspects of thestatewide ITS architecture that are associated with the project
may be expanded, changed, or removed.

2.6.4 What Will Be Maintained?

The following constituent parts of the Maryland Statewide ITS Architecture that will be maintained
EHe HeEeHHeE T9g éh T Ge opiéheG§gGe! u DGgh heeéel §ggc
Statewide ITSArchitecture and whether they should be a part of the baseline. Baseline parts are
periodically updated within the Maryland Statewide ITS Architecture RAD-IT file, and addendum
updates are prepared for the document. Comprehensive updates can be conducted every five
years. The parts discussed are:

1. Description of Region

2. List of Stakeholders

3. Operational Concepts

4. Listof ITS Elements
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List of Agreements

Interfaces between Elements
System Functional Requirements
Applicable ITS Standards
Project Sequencing

© N O

One of the benefits of a statewide ITS architecture is that it enables the efficient exchange of
information between ITS elements in one region and elements outside the region. Efficiency refers
to the economical deployment of ITS elements and their interfaces. The result of these ITS
deployments should be contributions to the safe and efficient operation of the surface

transportation network. Each of the components in the Maryland Statewide ITSArchitecture below

has a role in this economy, and an approprate effort should be made to maintain them.

2.6.4.1 Description of Region

This description includes the geographic scope, functional scope, and architecture timeframe and

helps frame each of the following parts of a statewide ITS architecture. Geographic scope defines

T Ge aD¢ eGegeGIih 1Geél &He ogGuU CE&HT GeGRdtemayiT el e A#
need to be described if they communicate ITS information to elements inside Maryland.

Functional scope defines which services are included in the ITS architecture. Architecture

timeframe is the distance (in years) into the future that the statewide ITS architecture will consider.

A description of the region is usually included in an architectural document. However, it may reside

in a database containing aspects of thestatewide ITS architecture and should certainly be a part

of the baseline.

2.6.4.2 List of Stakeholders

Stakeholders are of great importance to the definition of the architecture. Stakeholders may
consolidate or separate, and such changes should be reflected in the architecture. Furthermore,
stakeholders that have not been engaged in the past may be approacled through outreach to be
sure that the Maryland Statewide ITS architecture represents their ITS requirements as well. The
stakeholders should be described in architecture documentation (and may also reside in a
database representing aspects of the statewide ITS architecture). Their listing and description
should be part of the baseline.

2.6.4.3 Operational Concepts

It is crucial that the operational concepts represented as roles and responsibilities or as

customized service packages in astatewide ITS architecture accurately represent the consensus

vision of how the stakeholders want their ITS to operate for the benefit of surface transportation

users. These should be reviewed and, if necessary, changed to represent both what has been

deployed wWhie G gé7 Gé&le EeeG hGg1i G éh gHGEGGeEU §gG 1T Ge
architecture) and the current consensus vew of the stakeholders. Many of the remaining
maintenance efforts will depend on the outcome of the changes made here. The operational

concept will reside in the architecture documentation and possibly in a diagramming tool if a

customized service packageapproach is used, and it should be part of the baseline.

2.6.4.4 List of ITS Elements

The inventory of ITS elements is a key aspect of the statewide ITS architecture. Changes in
stakeholders as well as operational concepts may impact the inventory of ITS elements.
Furthermore, recent implementation of ITS elements may change their status (e.g., from planned
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to existing). The list of elements is often contained in architecture documentation and is key
information in any architecture database. It is a key aspect of the baseline.

2.6.4.5 List of Agreements

One of the greatest values of a statewide ITS architecture is to identify where information will cross
an agency boundary, which may indicate a need for an agency agreement. An update to the list of
agreements can follow the update to the Operational Concept and/or interfaces between
elements. The list of agreements will usually be found in the architecture documentation. This
listing should be a part of the baseline.

2.6.4.6 Interfaces between Elements

aGl edE&éeh EelleeG eGegeGih EeEGGe T Ge wsEel &gGh
descriptions of how the various ITS elements are or will be integrated throughout the timeframe

of the architecture. These details are usually held in an architecture chtabase. They are a key

aspect of the architecture baseline and one that will likely see the greatest amount of change

during the maintenance process.

2.6.4.7 System Functional Requirements

High-level functions are allocated to ITS elements as part of thestatewide ITS architecture. These
can serve as a starting point for the functional definition of projects that map to portions of the
statewide ITS architecture. Usually, this information is held in spreadsheets or databases but may
be included in the architecture document. They are a part of the baseline.

2.6.4.8 Applicable ITS Standards

The selection of standards depends on the information exchange requirements. In addition, the
maintenance process should consider how ITS standards may have evolved and matured since the
Géhl THE&éTe E€GE égGhgEer Ggi1 eéGli uegetGegofeel Gelrgt
standards choices (especially where competing standards exist). For example, suppose Extensive
Markup Language (XML) based CenterTo-Center standards reach a high level of maturity,
reliability, and cost-effectiveness. In that case, astatewide standards technology decision may be
made to transition from investments in other standards technologies (e.g., Common Object
Request Broker Architecture (CORBA) to XML). The description of the standards environment for
statewide, as well as thedetails of which standards apply to the architecture, should be part of the
baseline.

2.6.4.9 Project Sequencing

dG§Ge HHgGeeéel hehTeGegGe gh HeHT G EeleHggGeE ET
gihl Ee & HHeeéeTHhgH T g ol HREEEg§e geGéeegeGlua# 1 Ge
policy decisions. Project sequences should be reviewed to makesure that they are in line with

current policy decisions. Furthermore, policymakers should be informed of the sequences, and

their input should be sought to ensure that the project sequences coincide with their expectations.

This is crucial to eliminate the possibility of the statewide ITS architecture becoming irrelevant.

The project sequencing should be included in the architecture documentation and may also be

held in a spreadsheet or database. These should be part of the architecture baseline.

2.6.5 How Will the Architecture Be Maintained?

Maryland SHA will oversee and ensure that the Maryland ITS Architecture is maintained in
coordination with the IAAP. The guidelines contained within A A d 0 Rebional ITS Architecture
Maintenance White Paper willbe helpful in guiding the maintenance effort. In addition to detailing
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the recommended maintenance process, thewhite paper also contains examples ofmaintenance
plans developed by a range of agencies and regions throughout the country.

2.7 ITS Architecture Strategic Implementation and System Engineering

The Maryland Statewide ITS Architecture should support local and regional transportation
planning; in fact, the architecture must be integrated into the transportation planning process at
several junctures to ensure consistency in implementation. By integrating the ITSarchitecture into
the planning processes, it fulfills the objectives and needs of the state of Maryland.Figure 4 below
illustrates the relationship between the planning and development of the architecture over time
and the iterative components of the planning process for the ITS project. This diagram illustrates
Gg1 T Ge ¢eéHTGEGE ¢T élTeTl gEe abD¢ aHeGgT eelim Ae# HeHAH
need and relevance of the architecture changes over time.

2.7.1 Implementation and System Engineering

The Maryland Statewide ITS Architecture itself is meant to serve as a technical roadmap, providing
consistency and information on the availability of ITS services in Maryland. The vast amounts of
information regarding existing and planned regional services and the inventory necessary to
deliver those services are accessible to stakeholders by using the ITS Architecture.

RELATIONSHIPS OF PLANNING/DEVELOPMENT PROCESS TO ITS ARCHITECTURE
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Figure4: Relationships of Planning / Development Process toStatewide ITS Architecture
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The 2025 Statewide Maryland ITS Architecture includes a long list of potential projects.
Implementation timeframe and sequencing explain the general criteria and process of defining
the implementation sequence for future ITS initiatives and project concepts. The initiative
timeframe represents the initiative status and defines the time window to implement the ITS
initiative and associated services. Three timeframe categories are usedand their definitions are
described in Table 1.

Table 1: Project Initiative Implementation Timeframes

| Category Timeframe |
Short Term 0 a5 years
Medium Term 6 a10 years
Long Term Beyond 10 years

Defining the timeframe and sequencing for initiative implementation is based on stakeholder
input, specific needs of the region (e.g, statewide, rural area, metropolitan planning organization
[MPQ], etc.) or local area (e.g, municipal or county jurisdiction , etc.) and the readiness of each
initiative. Other factors that will need to be considered in the implementation timeframe and
sequencing process are:

1. Funding availability

2. Interdependency with current ITS capabilities and other initiatives

3. Technology readiness

4. ldentification of estimated capital, operations , and maintenance costs

5. Agreements required for implementation and operations of ITS systems

2.7.2 Rule 940 Requirements and Conformity Process

FHWA Rule 940 provides policies and procedures for implementing Section 5206(e) of the
Transportation Equity Act for the 21st Century (TEA&21), Public Law 1054178, 112 Stat. 457,
pertaining to conformance with the National ITS Architecture and Standards. The rule states, in
part, that the final design of all ITS projects funded with Highway Trust Funds must accommodate
the interface requirements and information exchanges as specified in the Regional ITS
Architecture. The Maryland Statewide Regional ITS Arcltecture is a specific application of the
framework specified in the National ITS Architectured imost updated ARCIT version 9.3, tailored
to the needs of the transportation stakeholders statewide.

2.7.2.1 Project Initiation and Implementation

After funding has been programmed for a specified ITS project, or a transportation project
incorporating ITS elements, the focus is on having the ITS project follow anoble Systems
Engineering process. The following are activities after funding has been programmed into the
STIP:

1. Refine Scope/STIP Authorization: The MDOT Project Manager, or if a local project, the
local Project Manager, will work with partners to develop agreements, refine scopes, etc.

2. ATIP/STIP Authorization: If the project is federally funded, it must be entered into the
ATIIP/STIP before authorization can be obtained.

3. Identification of Projects to Demonstrate Rule 940 Conformity: For federally funded ITS
projects, several steps need to be followed as part of the systems engineering analysis
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and Rule 940 requirements. Rule 940 states that the systems engineering analysis shall
include, at aminimum ;

1. Identification of portions of the regional ITS architecture being
implemented (or if a regional ITS architecture does not exist, the applicable
portions of the National ITS architecture).

Identification of participating agencies ' roles and responsibilities.

Requirements definitions.

4. Analysis of alternative system configurations and technology options to

meet requirements.

Procurement options.

Identification of applicable ITS standards and testing procedures.

7. Procedures and resources necessary for operations and management of the
system.

w N

oo

The rule requirements are applicable for all ITS projects funded through the Highway Trust Fund
account. Conformity with the Rule 940 requirements is required for both routine and non -routine
projects. However, with routine projects, the effort and the scagpe of systems engineering analysis
should be minimal. For non-routine projects, the scale of the systems engineering analysis
depends on the scope of the project.

While the use of the architecture and the systems engineering approach is mandatory forfederally
funded projects, project developers are encouraged to use this approach for any ITS project using
state or local funds, especially for projects that integrate with other systems in the region.

4. Compliance and Conformity Checklist: Maryland SHA has developed procedures and
checklists for ITS projectsto conform to the FHWA Rule 940 and FTA National ITS
Architecture Policy. To facilitate the streamlined implementation of ITS systems
engineering requirements, SHAhas divided ITS projects into two categories: Standard ITS
Applications and Large Scale/Complex ITS Applications. Standard ITS Applications
include:

1. Traffic Signal: including basic traffic signals, flashing yellow arrows, advanced
warning flashers, railroad preemption, emergency vehicle preemption, transit
signal priority, enforcement lights, and traffic signal interconnects.

2. Road Weather Information System (RWIS): including RWIS sensors and
stations.

3. Railroad-Highway Grade Crossing:including flashing light signals, standard
crossing gates, fourquadrant gates, traffic signal preemption, etc.

4. Weigh in Motion System: for CVO weight enforcement and inspection.

For Standard ITS Applications, a programmatic systems engineering analysis has been completed.
This effort created a concept of operations, functional requirements document, and systems
engineering checklists for these types of ITS projects. The appropriate, preapproved Systems
Engineering Checklist should be completed by the Project Manager and/or District Traffic
Engineer/State Aid Engineer.

Projects not covered by Standard ITS Applications are considered Large Scale/Complex ITS
Applications and will require completion of a full systems engineering procedure and one of the
following three Systems Engineering Checklists for ITS projects:

16 |Page



¢ 8 AT G& GE TS Arbh@ectaré « June 2025

1. Freeway Traffic Management Checklist
2. Arterial Traffic Management Checklist
3. General Large Scale/Complex ITS Application Checklist

These checklists are guides for project managers to determine what documents, stepsand

analyses need to be developed over the life of the project. The checklists are broken down into

sections for Standard ITS Applications and Large Scale/Complex ITS Applications, respectively.

The sections of the checklist were adapted from federal guidance on using systems engineering

in ITS projects, as wellasHe Ee e Gé g Geé ¢1 GeH p & Do.wrojectDnianagetsg HG G & G«
should complete the appropriate checklist based on information already available to them.

Questions that arise pertaining to the checklists during the completion process should be directed

to the Maryland SHA contact noted on the checklists.

For projects utilizing no federal or state funds or non-routine projects, it is recommended that a
similar process be followed. Examples of such projects might includethe integration of computer -
aided dispatch systems among law enforcement agencies and traffic management agencies,
setting up a video clearing house, provision of regional traveler information, etc.

5. Send Completed Checklist to Maryland SHA and FHWA:Once the Rule 940 checklist is
completed and signed by the District Traffic Engineer/State Aid Engineer, it should be
submitted along with the project documentation package for federal authorization to the
Maryland SHA Pre-Letting Engineer or State Aid Office. Maryland SHA will provide
guidance and technical assistancein properly using systems engineering and completing
the checklist. FHWA staff will reviewthe checklist and supporting documentation and make
a determination as to whether the proposed project demonstrates compliance with Rule
940.

2.7.2.2 Systems Engineering

Final Rule 940 requires that all ITS projects funded with Highway Trust Funds be developed based
on a system engineering analysis. Systems engineering is a phrase used to describe the cyclical
process of planning, designing, implementing, testing, operation, and maintenance of an ITS
system or project throughout its useful life. The systems engineering process legins with the
development and implementation of an ITS architecture and continues by outlining the steps and
level of detail of each phase of project deployment, from high -level tasks such as establishing the
Concept of Operations to very detailed component design, installation, and testing. The purpose
of the systems engineering process is to ensure that a welplanned foundation is in place and
then to affirm the requirements of an ITS system.

As illustrated in Figure 5, the Systems Engineering Approach recommended by the FHWA, adithe
ITS architecture, provides a starting point for systems engineering analyses that are performed
during ITS project development.
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Figure5: System Engineering Process (FWHA)

The Systems Engineering "V" Model diagram illustrates the systems engineering process in the
shape of the letter V. Different parts of the process are in each "leg" of the symbol. Beginning in
the upper left, and slightly separated from the V, is the regional Architecture. The upper left of the

V is considered to contain the lifecycle processes. The steps of the systems engineering process,
which proceeds from the upper left and down toward the bottom point of the V, are as follows:
Feasibility Study or Concept Exploration, Concept of Operations, System Requirements, High
Level Design, and Detailed Design. This left leg of the V is labeled Decomposition and Definition.

At the bottom -most point of the V is the next step: Software or Hardware Development Field
Installation , whichis labeled Implementation. Between each of these steps is document approval.
From the lower part of the right leg and flowing up to the top of the right leg, the figure continues
with Unit or Device Testing, Subsystem Verification, System Verification anddeployment, System
Validation, and Operations and Maintenance. This leg is labeled Integration and Recomposition.
Document approval is between each step up to System Validation. The step at the upper right leg
of the V is Changes and Upgrades.

The last stage of the V, which isseparated slightly from it, is retirement and replacement. Four

plans connect the two sides of the V. The first plan is the system validation plan, which connects
the concept of operations to the system validation steps. The next plan is the system verification
plan (system acceptance), which connects the system requirements to thesystem verification and

deployment steps. The third plan is the subsystem verification plan (subsystem acceptance)which

connects the high-level design and subsystem verification steps. The last plan is the unit or device
test plan, which connects the detailed design tothe unit or device testing steps. The timeline for

the development processes moves from left to right along the V diagram.
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3. Architecture Scope

3.1 Description of Region

The state of Maryland is bordered by Washington DC, Virginia, and West Virginia to the west and
south, Pennsylvania to the north, and Delaware to thenortheast. Maryland consists of 23 counties
and Baltimore City. The State has two major metropolitan areas: the Baltimore region and
Washington region, represented by the Baltimore Metropolitan Council in the Baltimore area and
the Metropolitan Washington Council of Governments in the Washington DC area.

The Maryland Department of Transportation (MDOT) is made up of five (05) Transportation
Modals and one (01) Authority. The Modals include SHA, which is responsible for the construction,
operations, and maintenance of state roads across theh T & seyeh {07) districts, the Maryland
Transit Administration (MTA), which oversees transit services, Motor Vehicle Administration
(MVA), which provides driver and vehicle services, Maryland Port Administration (MPA), which
manages the Port of Baltimore, Maryland Aviaion Administration (MAA), which owns and
operates Baltimore/Washington International Thurgood Marshal Airport (BWI) and the Martin
State Airport, and the Maryland Transportation Authority (MDTA) which manages eight toll
facilities throughout the state two (02) turnpikes, two tunnels (02), andfour (04) bridges.

Table2 depictsall SAG 6 h E&eéeg§gGgl genh T GHgTeGgT 1
numbers in the map seen inFigure 6.
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Figure 6: Maryland State Highway Administration Districts
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Table 2: MDOT SHA Facilities throughout the State
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Per the 2022 American Community Survey (ACS) 5year estimates, theCensus update to the 2020
Decennial Census, 6.1 million people,or1.8He e e GT ¢gE T Ge G&T §9gGoh HIHT G&
Table 3 shows the 2022 population by county and urban area.

Table 3: Maryland Population by County

~ Couty  Populaion
Alleghany County 68,161
Anne Arundel County 588,109
Baltimore County 850,737
Calvert County 93,244
Caroline County 33,320
Carroll County 173,225
Cecil County 103,876
Charles County 167,035
Dorchester County 32,557
Frederick County 273,829
Garrett County 28,856
Harford County 261,059
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Howard County 332,011
Kent County 19,289
Montgomery County 1,056,910
CHGée aegHeéeoh 957,189
cTeeG 0GGeodoh ygri 50,316
ET! ¢e&HT O6h ygT GI 113,814
Somerset County 24,672
Talbot County 37,663
Washington County 154,645
Wicomico County 103,815
Worcester County 52,827
Baltimore City 584,548
Total Population Maryland 6,161,707

*source: 2022 American Community Survey (ACS) Syear estimates

Table 4 compares specific population traits in Maryland compared to those across the U.S., based

on the July 2022 Census update. For example, the state is more diverse than the national

population; 42.7 percent of Maryland residents are classified as minorities campared to 24.5
HerHeeGl GeT §gGeGGTI ! DGe JgeEg§éG 1lyeass,likg the natiofi G& GE 6 h
median age of 39.0 years. Both Maryland and the U.S. have a mean family size of 2.6 persons. The

per capita income for Maryland is higher than the national average. On average, Maryland

residents earn $45,915 annually compared to $37,638 nati onwide.

Table 4: Key Population Demographics: Maryland andthe United States

Total Population 6,164,660 | 333,287,557
% Minority Population 42.7% 24.5%
Median Age (In Years) 39.1 39.0

Mean Family Size 2.62 2.6

Per Capitalncome $45,915 $37,638

*source: 2022 American Community Survey (ACS) 5year estimates

Table 5 displays the commuting patterns between Maryland and the U.S. Similar to the national
figures, 65.1 percent of Maryland workers drive to work alone. Additionally, the percentages for
percent of commuters carpooling are similar at 7.9 percent for Maryland and 8.6 percent
nationally. Maryland has a higher percentage of commuters using public transit at 4.0 percent
over the nation with 3.1%. Overall, Maryland workers spend a longer time, on average, traveling
one-way to work at 32.5 minutes, whereas the national average for traveling to work is 26.8
minutes.
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Table 5: Commuting Patterns among Workers 16 & Over: Maryland and the United States

Total Workers 16 & Over 3,332,616 | 171,200,767
% Commuters Driving Alone 65.1% 68.7%
% Commuters Carpooling 7.9% 8.6%
% Commuters Using Public Transportation 4.0% 3.1%
Mean Travel Time to Work (Minutes) 32.5 26.8

*source: 2022 American Community Survey (ACS) 5year estimates

Table6h GgT h ¢&HT GEGEOh gé&GgH GgeGi &ih E€GE HYEET &1 h
Table 6: Principal Highway Corridors inMaryland

Interstate 68 (1-68) US Route 1 (US1)
Interstate 70 (1-70) US Route 11 (US11)
Interstate 81 (1-81) US Route 13 (US13)
Interstate 83 (1-83) US Route 15 (US15)
Interstate 95 (1-95) US Route 29 (US29)
Interstate 97 (1-97) USRoute 40 (US40)
Interstate 195 (1-195) US Route 50 (US 50)
Interstate 270 (1-270) US Route 113 (US113)
Interstate 370 (1-370) US Route 219 (US219)
Interstate 395 (I1-395) US Route 220 (US220)
Interstate 495 (1-495) US Route 222 (US222)
Interstate 695 (I-695) US Route 301 (US301)
Interstate 795 (1-795) US Route 340 (US340)
Interstate 895 (I1-895) US Route 522 (US522)
Maryland 100 (MD100)

Maryland 200 (MD200)

Maryland 295 (MD295)

Figure 7 displays the locations of the major highways and roadways. On average, the volume of
traffic on these roads reflects the population density for that area within the state. The heaviest
concentration of traffic is seen along the Baltimore -Washington corridor.
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Figure 7: Principal Highway Corridors in Maryland

During 2022, there were more than 38.3 billion vehicle miles logged along T Ge hT &T eh 6
highways. The 38.3 billion vehicle miles travelled includes 3.39 billion vehicle miles which were

el HergeGeekg

8§G§Ge ¢ pDa.aable 7 sudrtarizagytiée Eohdway Giledge per G& GE

district as documented in the MDSHAG 2022 Annual Mileage Report.

Table 7: Roadway Mileage, by SHM®istrict

District 1 1,841 2,481
District 2 2,099 3,634
District 3 3,659 16,158
District 4 2,363 10,674
District 5 2,987 8,820
District 6 1,915 3,369
District 7 2,498 8506
Total 17,364 53,542

*source: 2022 Annual Mileage Report, MDSHA

Many State roadwaysare operated and maintained by the SHA. The remaining state roadways are
operated and maintained by MDTA along with their respective toll administrative and collection
facilities. Maryland maintains 13 welcome centers and rest areas throughout the state at major
gateways and other strategic locations along primary highways.
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Both major metropolitan areas, Baltimore and Washington, DC, account formost of the transit
operations in the state. The Maryland Mass Transit Administration (MTA) maintains and operates

the transit system in and around Baltimore, as well as commuter lines to WashingtonD.y ! ¢ D0 6 h
system includes MARC train, Local Bus services, Light RailLink, Metro SubwayLink, Commuter
UTheh# EGE ¢JgEGGQTT1CgGy! ueGlgggHeonh CgeGl CegG
throughout the Baltimore region. The Light Rail saw over 2.9 million passengers in 2022. The

MARC train has three lines and 42 stations that service Washington DC, the panhandle of West
Virginia (WV), downtown Baltimore, and the surrounding suburbs, including the Brunswick line,

Penn line, and Camden line. With a total of 97 weekday trains, M\RC saw over 2.8 million riders in

20222, MARC provides connections to other bus and rail systemsincluding Washington
Metropolitan Area Transit Agency (WMATA), Amtrak, BWI Airport, The Virginia RailwayExpress

(VRE) and Greyhound.

WMATA operates and maintains transit services in the Washington D.C. region, including

Maryland, the District of Columbia and Virginia. The Metrorail service operates about 130 miles
and has 98 passenger stations in total,with 26 stations in Maryland. The Metrobus service runs 7
days a week with over 11,000 bus stops throughout Washington, D.C.,and Maryland. WMATA
provided over 15 million passenger trips per month in 2022 2

The counties typically provide local bus services and typically include public transit, paratransit,
senior services, and accessible vehicles. Some of the major county systems include Baltimore
County Countyride, Frederick County Transit, the Regional Transportation Agency of Central

gf

Maryland, which servesHoward County,0 GGe 0HT GEe G ygi GI1# CgHI,GeHG C
and the city of Laurel, Montgomery County Ride On &8 GE CH{§ Gée a eThaBuseTbebe y g1 GT 1

and other systems throughout the state provide transit services to residents with local needs.
Maryland also provides national bus and rail services through Greyhound and Amtrak. Both
services provide long-distance and out-of-state trips for travelers. Greyhound has 17 bus stations
throughout the state. Amtrak has five rail stations throughout the state, with Baltimore Renn
Station being the busiest, with over 800,000 riders in 2022 3.

Major air travel in Maryland operates from BWIMarshall Airport. In 2022, 36 commercial airlines

operated out of BWI with an average of 608 daily commercial flights. The airport served over 22
million passengers in 2022, with Southwest occupying 69% of the market share. Commercial
vehicle traffic through Maryland is also significant. Maryland has a dynamic multimodal shipping

industry. The Port of Baltimore is the deepest harbor in Maryland and is one of the busiest ports
on the East ast. In 2022, the port handled a record 73.3 million tons of cargo and was ranked
first in the nation in handling automobiles, light trucks, farm, and construction machinery, as well
as imported gypsum. Freight rail transports 11% of the tonnage that passes to, from, and within

Maryland, which equates to over 84 million tons of cargo. CSX Transportation and Norfolk
Southern Railway are two of the major freight operators in the state, operating on about 886 miles

of active rail lines.

1Washington Metropolitan Area Transit Authority. (2028pur Way, the Way Forward: Strategic Transformation Plan.
Washington Metropolitan Area Transit Authority.

2 Amtrak Fact Sheet Fiscal Year 2022 State of Maryland. Amtrak Service and Ridership.

3 Maryland Department of Transportation. (2022). MDOT State Freight Plan. Maryland Department of Transportation
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3.2 List of Stakeholders

Stakeholders are key partners that participate in or are impacted by the ITS operations in the
Maryland Statewide ITS Architecture. Table 8 provides the names and descriptions of the
stakeholders in the Maryland Statewide ITS Architecture. Table 14 provides the roles and
responsibilities (RR) of each stakeholder.The full participation of stakeholders is important and

required for consensusbuilding and the development of a relevant and useful ITS infrastructure.
Alist of participating stakeholders can be found in Appendix B 4 StakeholdeOutreach The context
flow diagrams and interconnect flow diagrams that show the interfaces and data exchanges
between the physical elements of the statewide ITS architecture are provided in Section 5.
Statewide ITS Architecture

Table 8: List of Stakeholders

Maryland Aviation Administration

Maryland Coordination and Analysis Center

Maryland Department of Emergency Management

Maryland Department of the Environment

Maryland Department of Transportation (MDOT)

Maryland Institute for Emergency Medical ServicesSystems
Maryland Motor Vehicle Administration

Maryland Port Administration

Maryland State Highway Administration District Offices

Maryland State Highway Administration Motor Carrier Division
Maryland State Highway Administration Office of Communications
Maryland State Highway Administration Office of Maintenance
Maryland State Highway Administration Office of Traffic and Safety
Maryland State Highway Administration Office of Transportation
Mobility and Operations (CHART)

Maryland State Highway Administration Traffic Operations Division
Maryland State Police

Maryland Transit Administration

Maryland Transportation Authority

Maryland State Highway Administration Traffic Development and
Support Division

Maryland State Highway Administration Traffic Engineering Design
Division

Authority Operations Center Central

Authority Operations Center South

Baltimore City Traffic Management Center

Northwest Stadium Operations

Montgomery County Traffic Management Center

Maryland State Agencies
and Sub-Units

Maryland Traffic CEHT GEGE ¢Teéle AgeGi i onh €T eélel§
Operations Centers C8HYT GEGE ¢TélTe AgeGieT oh DHEEEgE
Region)
¢CEHYT GEGE ¢TéelTe AgeGi &l oh(Bakimer&E Eg é
Region)
C8HY GEGE ¢TélTe AgeGieT oh DHEEEgE
Region)
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Maryland Mass Transit Administration Operations Control Center
(Eutaw Street) (Bus, Metro Rail, Light Rail)

Maryland Mass Transit Administration MARC Control Center
Metropolitan Area Transportation Operations Coordination Center
M&T Bank Stadium Operations

CHO Gée ae ¢ HeEraffic Resporisé &lhfdrmation Partnership)
TRIP Center

Allegany County Emergency Services andCommunications

Allegany County Office of the Sheriff

Allegany County Public Works Division

Allegany County Transit

Annapolis Office of Emergency Management

Annapolis Police

Anne Arundel County Department of Emergency Management
Anne Arundel County Department of Public Works

Anne Arundel County Fire Department

Anne Arundel County Police

Baltimore City Department of Transportation

Baltimore City Fire Department

Baltimore City Police Department

Baltimore County 911 Central Communications Center

Baltimore County Department of Public Works

Baltimore County Fire Department

Baltimore County Police Department

Calvert County Department of Public Works

Calvert County Department of Transportation

Calvert County Public Safety Department

Caroline County Department of Public Works

Caroline County Department of Emergency Services
yeERGGIGe ygi Gl 7T EGeHQEEOGh CEGEEgee
Carroll County Office of Public Safety

Carroll County Department of Public Works

Cecil County Department of Public Works

Cecil County Department of Emergency Services

Cecil County Office of the Sheriff

yGeéHGeh ygT Gl T ¢GeHRGEEOGHh EEEgee
Charles County Department of Public Works Facilities
CharlesCounty Department of Emergency Services

City of Annapolis Department of Public Works

City of Annapolis Office of Emergency Management

City of Annapolis Transportation Department

City of Rockville Department of Public Works

Dorchester County Department of Public Safety

Frederick County Division of Public Works

Frederick County Division of Fire and Rescue Services
AReEeHgeg ygi Gl 1T EGeHGEEOHh EEEQE:¢
Garrett County Office of Emergency Management
Garretty g7 GT 7 ¢ GeHGEEOh EEEgeée
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Garrett County Roads Department

Harford County 911 Operations Center

Harford County Department of Public Works
Harford County Emergency Operations Center
Harford County Transportation Services

Howard County Department of Fire and Rescue
Howard County Department of Public Works
Howard County Police Department

Agi 8HE ygi1 GI1T &EGeHGEEON
Hyattsville Department of Public Works

Kent County Department of Public Works

Kent County¢ Ge HGEEOh EEEQgée
Kent County Emergency Management Agency
Montgomery County Fire and Rescue Service
Montgomery County Department of Parks and Planning
Montgomery County Department of Police

Montgomery County Department of Transportation

(@}
[T
[TIc
Q>
(0]
~D

CHGGée aegHeéedh ygiGIT peH&HT geG
CHGGée aegHeéeeodh ygi Gl T AgHeaycEcd |
CHGGée aegHeéeodoh ygiGIiT EEEgeéee ¢E
Prince George's County Police Department

¢ T e e G (CGUBtg Bepartment of Emergency Services

cTeeG 0GGeoh ygTGIT peHEHT geGT ¢
cTieeG 0GGeodoh ygiGIT ¢GeHQEEOh pe
Regional Transportation Agency of Central Maryland

C8gGT ¢ceRTO6h ygi GIT peHeHT geGl ¢
Saintc 8 HT 6h ygT GI T peHeéeHRT geGl ¢gE CT
C&gGI cenriIonh ygiGIT c¢GeHQEEORh ¢€E
C&gGI cerHionh DHEGhGT ¢ihileg

Somerset County Department of Public Safety

Talbot County Department of Public Safety

Talbot County Department of Public Works

Town of Ocean City Emergency Services

Town of Ocean City Transportation

Washington County Department of Emergency Services

Washington County Department of Public Works

dehGgGeTl gG ygi GI 7T EGeHGEEOGHh EEEGQ ¢
Wicomico County Department of Emergency Services
Wicomico County Department of Public Works
dgéeggageyg yagi Gl 7T ¢GeHGEEOGN
Worcester County Emergency Services

Worcester County Fire Service

Worcester County Public Works

Worcestery §7 G117 ¢ GeHRHGEEOh CEEEg§ee
Baltimore Metropolitan Council

Salisbury/Wicomico Metropolitan Planning Organization
Cumberland Metropolitan Planning Organization
Hagerstown/Eastern Panhandle Metropolitan Planning Organization
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Metropolitan Washington Council of Governments
Tri-County Council for Southern Maryland

Tri-County Council for Western Maryland

Wilmington Area Planning Council

Delaware Department of Transportation

District Department of Transportation (Washington, D.C.)
Metropolitan Washington Airport Authority

Pennsylvania Department of Transportation

Pennsylvania Turnpike Commission

Virginia Department of Transportation

Virginia State Police

Washington Metropolitan Area Transit Authority

West Virginia Department of Transportation

National Security Agency

Federal Agencies US Department of Transportation

US Park Service

The Eastern Transportation Coalition

Regional Partners CapWIN Board of Directors

Metropolitan Area Transportation Operations Coordination
Johns Hopkins University Applied Physics Laboratory
Transportation and Infrastructur e Studies, Morgan State University
Universities National Transportation Center, Morgan State University
University of Maryland Center for Advanced Transportation Technology
Lab

Other State
DOTs/Agencies

Private Sector Traveler
Information and
Transportation Service
Companies

Media Media Outlets

Third party information service providers

3.3 List of Agreements

Agreements between stakeholders define the integration of existing or planned ITS project
interoperability, utilization of ITS -related standards, and the operation of the projects. This section
identifies the list of agreements between each of the stakeholder organizations participating in
the statewide ITS operations in Maryland. Successful ITS operations involve the full participation
of multiple stakeholders and may require technical and or institutional integration or interagency
agreements to facilitate smooth operations. Table 9 provides definitions of various types of
agreements that are used to facilitate ITS operations.Table 10 provides copies of the available ITS
agreements that support ITS operations in Maryland.
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Table 9: Types of Agreements
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Table 10: List of Agreements
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3.4 List of Projects

According to CFR 940,an 8 GT e GG§eée GT DHREGhHgHRT TG ¢EThleg 4aa
communications, or information processing used singly or in combination to improve the
eEEgégeGél ¢gH heéEell (gE & hiTHE&ée THEGhHGHEET §¢G
or in part, funds the acquisition of technologies or systems of technologies that provide an ITS

service. Project sequencing is defined as any relevant ordering of the projectto contribute to the

integrated regional transp ortati on system depicted in the regional ITS architecture.

One of the significant differences between ITS projects and conventional transportation projects

is the degree to which information, facilities, and infrastructure might be shared between ITS

projects. For example, a 511 Traveler Information System project may use information that is

collected by previous instrumentation projects that collect traffic data and a CAD integration

project that provides current traffic incident information. The regional ITS architecture allows the
hT1é8geGygGEerHh T g GEeGT gET T Gehe &bDmrojectidapéhgeacies He G&1 §
can be used to identify project elements that must be implemented before other projects can

begin. By taking these dependencies into account, an efficient sequence can be developed so that

projects incrementally build on each other, saving money and time as the region invests in future

ITS projects.

Key Considerations

1. Projects are identified in planning documents like ITS deployment, strategic, or master
plans that identify short, and long-term projects for a region.

2. The first step in the update of the ITS project sequencing process should usually be to
review TIP/STIP plans, identify the ITS projects that are already prioritized as short,
medium, and long term, and then use this to begin to update the projects from the previous
architecture development or update .

3. The second input for project sequencing should be from key stakeholders in the region. As
part of the interview step in the architecture update approach, review the existing set of
projects from the architecture with the stakeholders and add, remove, or update projects
as needed. One key to this discussion with the stakeholders is to consider projects with a
longer timeframe since many of the staff that are typically interviewed are more attuned
to a short-term horizon.

4. Each region (or potentially each stakeholder) should decide regarding the level of detail
to be used for describing the projects.

5. Should the project name and description include details of the location ( e.g., Third Ave.)
and number of devices (e.g.,deploy 14 CCTV), or should it be defined as a more general
gEe HGgT Gel hi HID:GeGEHR: Gehe e 1 feeerhHiee T 0 éGhiT eH T
right for a particular region .

6. For projects in the longer term, it may not be possible to identify specifics of the project

ETT #&l GeH EeEgGe I Ge HFIgGeeI §G ggHe e GeHEG
g1 HeGh gl &GE T HEEEQ§e geéeGéd&egeGl §QigemantET §gG T
system.

7. Nearer term projects must feed into programming and budgeting processes, the phases of
such projects could be identified in the project sequencing.
8. One of the key uses of a regional ITS architecture is to support ITS project development.
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9. One of the best ways to do this is to develop a project ITS architecture in RART for each
project in a regional ITS architecture.
10. The project ITS architecture developed within the regional ITS architecture RADIT file
should include key components of the regional ITS architecture including:
a) Stakeholders
b) Inventory
c) Services
d) Information Flows

The list of ITS Projectsisin Table11 below, as identified after a comprehensive review of local and
regional Master Plans, TIP/STIPs,SHAO h D¢ ¢ é ¢ & farddeti® MD@IE Consolidated
Transportation Program (CTP). The project was then verified and updated based on the

stakeholder inputs. CH g Ge é T h HGHHIT e @miletstl FBeGE 1 G g h e In Bddiebse E

have designated funding and an established scheduleor underway. Projects that may potentially

be deployedinthenear-l e #g ET T &He T el 1T gPaheedEdl GEeE &He
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Table 11: List of ITS Projects

Title | Type ] Stakeholders ] Description
2016 Not Marked Completed
CHART Areawide DMS Existing | SHA Installation upgrade/replacement of DMS at selected locations.
Deployment Phase 5
CHART Arterial Cameras Existing | SHA Installation of CCTV cameras along US 1 between MD 100 and MD 32.
Connected/Autonomous In MDOT This project will facilitate the testing of private and commercial-type vehicles
Vehicles (CAV) Testbeds in Progress through CAV Testbeds in Maryland.
Maryland
Deployment of RealTime Planned | MDOT, WMATA | Following up on a WMATA study completed in 2009, deploy electronic systems
Parking Availability Information that keep track of parking availability at key facilities and make this information
Systems at Key Metrorail or available to commuters in a timely fashion.
Other Publicly Owned Park Estimated funding needed: $1millio n.
and-Ride Facilities
This pilot project would follow up on the WMATA real time parking information
study to perform real -time parking management at selected Metro stations by
taking the parking lot information and identifying how many parking spaces are
available at various locations. This information is then distributed to the public
via Variable Message Signs[PMS) and traveler information outlets.
Deployment of Roadside In SHA LRSD Project 3.9.6.1. This project would include installation of roadside
Infrastructure to Support In- Progress detectors, and short-range radio transmitters and antennas to detect
Vehicle Highway Hazard Alert hazardous traveling conditions and alert traveling vehicles via radio.
Three (3) pilot sites at various locations, statewide (assume total number of 50
vehicles for all three pilot sites. Each site will require three side fire detectors
spaced at ¥4 mile each, wireless communications, and vehicleequipped radio
hazard alert system.
Deployment of Roadside Planned | SHA LSRDP Project 3.9.7.1. This project will include installation of short (medium
Infrastructure to Support In- and high frequencies between 1,800 and 30,000 kHz) and long-range (low
Vehicle Highway Signage frequency between 30-300kHz) radio transmitters along the sides of the
Systems highway to broadcast encoded radio signals to in-vehicle sign display systems
in order to allow CHART to alert and advise motorists of upcoming roadway and
traffic signage and conditions.
Deployment of Integrated In SHA Develop regional and corridor based multi-agency systems to share realtime
Corridor Management Progress traffic operations data with bus transit providers and real-time bus transit
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Title Type Stakeholders Description

Technologies on Significant information with traffic management entities supporting regional data

Regional Corridors exchange to achieve coordinated management of key roadway corridors.
Estimated funding needed: $7 million.

Develop multi -jurisdictional In SHAUMD CATT | LRSDP 2.16.1.1. This project would develop a muli-jurisdictional CAD

Computer-Aided Dispatch (CAD) | Progress | Lab Operations Software that can send, receive, and interpret dispatch requests and

Operations Software to incident information sent through RITIS from internal and external

Integrate CAD and Incident organizations (such as 911 Dispatch Centers) deployed to an

Information from 911 and In - incident/emergency location. CAD requests from external organizations will be

Vehicle SystemCenters sent to RITIS, which will subsequently and automatically create an external

through RITIS event within the CHART system for incident responders to act. The CAD module
will use the Incident Management module (Project 1.16.3.4 in the 2008 NCDP)
to automatically exchange dispatch information with internal and external
organizations.

Develop Software for In-Vehicle In SHA LRSDP 3.16.2.2 Develop software to send traveler information to invehicle

Traveler Information Progress traveler information systems. The Traveler In formation module will generate
information for the in -vehicle traveler information system tailored to the
location of the vehicle. Device drivers will be added to the CHART system to
program the transmitters needed to communicate with the in -vehicle traveler
information systems.

Eastern Shore DMS In SHA Installation of DMS along Lower Eastern Shore of Ocean City

Progress

Enhance Regional Integrated Existing | SHA UMD, Develop a regional system to share reattime traffic operations data with bus

Transportation WMATA, & transit providers and real-time bus transit information with traffic management

Information System Local Transit entities to achieve coordinated and synergistic transportation management of

(RITIS) Capabilities for key roadway corridors. Activities include systems engineering for multi-model

Intermodal Transportation coordination data sharing, and real time export of bus data (including

Operations Data Sharing automated vehicle location data) from WMATA and local transit buses for use
in overall traffic management. Estimated funding needed $1 million.
Implement real -time export of automated vehicle location (AVL) data from (A)
WMATA buses, and (B) local transit buses via transit management centers tg
the necessary traffic management center(s)

1-270 Advance Traffic In SHA Proposed installation of lane controls, hard running shoulders, or ramp

Management Progress metering, etc., to improve mobility on | 270.
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Title Type Stakeholders Description
MD 404 ITS Devices Existing | SHA Installation of CCTV, DMS, and traffic detectors on MD 404 between US 50
and Denton.
Support the Development of Existing | SHA Develop and implement data sharing interfaces for third parties to access
Multi- Modal Regional Trip regional data and develop a multi-modal regional trip planning tool, which
Planning Tools Using Regional could then be used to provide the public the best travel option based on
Data real-time conditions . Estimated funding needed: $2 million.
This project makes regional data available to interested third parties that want
to develop data apps for trip planning and traveler information. Because the
private sector can respond quickly to evolving public demands for data apps,
this project makes the data available to the private sector for final
implementation of a multi -modal regional trip planning tool.
MDOT/SHA TSMO Master Plan Projects 2020
System 1.1.1 (B/C: 12) Tier 1 } In SHA I-70 ITS Deployment of CCTV, DMS, traffic detectors, and RSU
70 between MD 32 and I-695. Progress
System 1.1.2 (B/C: 49) Tier 2 US | Planned | SHA US 29 ITS Deployment of CCTV, traffic detectors, and RSU along US 29
29 between I-70 and MD 100.
System 1.1.3 (B/C: 96) Tier 2 US In SHA Deployment of CCTV and traffic detectors along US 40 between 170 and I-695.
40 ITS Deployment between 1-70 | Progress
and |-695.
(B/C: 5) Tier 1 Planned | SHA I-70 Ramp Meter/ Queue Warning System Deploy detectors, cameras, and
I-70 between MD 32 and US 29 DMS along +70 between MD 32 and US 29 to implement queue
I-70 Ramp Meter/ Queue warming/dynamic speed advisory systems and ramp metering.
Warning System
System 1.2.1 (B/C: 7) Tier 1 In SHA Upgrade existing traffic signals along US 40 between 70 and 1-695 to be fully
US 40 between +70 and 1-695 Progress actuated; equipped with S-Cabinets, have Video detection, have CAV
Traffic Signal Upgrade Equipment, ATMS enabled and have TSP.
System 1.2.2 (B/C: 4) Tier 1 In SHA MD 32 Traffic Signal Upgrade existing traffic signals along MD 32 between MD
MD 32 between MD 144 and MD | Progress 144 and MD 99 to be equipped with S-Cabinets, have Video Detection, have
99 Traffic Signal Upgrade CAV Equipment, ATMS enabled.
System 1.2.3 (B/C: 11) Tier 2 Planned | SHA MD 99 Traffic Signal Upgrade existing traffic signals along MD 99 between MD

MD 99 along MD 99 between
MD 32 and US 29 Traffic Signal
Upgrade

32 and US 29 to be equipped with S Cabinets, have Video Detection, have CAV
Equipment, ATMS enabled.
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System 1.2.4 (B/C: 1) Tier 2 Planned | SHA Upgrade existing traffic signals along MD 144 between MD 32 and US 40 to be
MD 144 between MD 32 and US equipped with S-Cabinets, have Video Detection, have CAV Equipment, ATM
40 Traffic Signal Upgrade enabled.
System 1.2.5 (B/C: <1) Tier 3 Planned | SHA Upgrade existing traffic signals along Marriottsville Road between MD 144 and
Marriottsville Road between MD MD 99 to be equipped with S-Cabinets, have Video Detection, have CA\
144 and MD 99 Traffic Signal Equipment, ATMS enabled.
Upgrade
System 1.3.1 Tier 1”TSMO Planned | SHA Telecommunications Fiber connections for ITS deployment in sub systems and
System 1 Communications to provide critical connections for the network.
various locations
System 1.4.1 (B/C: 6) Tier 2 Planned | SHA I-70 Hard Shoulder Running (ITS) Deployment of dynamic lane controls, fixed
I-70 Hard Shoulder Running cameras, CCTVCommunication and ITS equipment, and fiber connection for
(ITS) at keylocations outside hard shoulder running along 1-70 at key locations.
System 1.4.3 (B/C: 8) Tier 3 Planned | SHA US 29 Hard Shoulder Running (ITS) Deployment of dynamic lane controls, fixed
US 29 at key locations Hard cameras, CCTV, Communication and ITS equipment, and fiber connection fo
Shoulder Running (ITS) outside hard shoulder running along US 29 at key locations.
System 2.1.1 (B/C: 270) Tier 1 In SHA Deployment of RSUs along 195 between MD 32 and MD 100.
I-95 between MD 32 and MD Progress
100 ITS Deployment
System 2.1.2 (B/C: 20) Tier 1 In SHA Deployment of DMS signs, CCTV, traffic detectors, and RSU along MD 10
MD 100 ITS Deployment Progress between I-95 and MD 170.
System 2.1.3 (B/C: 28) Tier 1 Planned | SHA Deployment of DMS signs, CCTViraffic detectors, and RSU along MD 32
MD 32 ITS Deployment between |-95 and MD 170.
System 2.1.4 (B/C: 22) Tier 1 In SHA Deployment of DMS signs, CCTV, traffic detectors, and RSU along MD 29
MD 295 ITS Deployment Progress between MD 32 and MD 100.
System 2.1.5 Tier 1 Existing | SHA Upgrade of signals along US 1 between 1195 and MD 32 along with ITS/ CAV
US 1 Signals/ ITS Deployment equipment
System 2.1.6 (B/C: 5) Tier 1 Planned | SHA Deploy detectors, cameras, and DMS to implement queue warning system
MD 100 Queue Warning System along MD 100 between I-95 and MD 295
System 2.2.1 (B/C: 3) Tier 1 In SHA Upgrade existing traffic signals along MD 175 between I-95 and MD 32 to be
MD 175 Traffic Signal Upgrade Progress fully actuated, equipped with S-Cabinets, have Video Detection, have CAV

Equipment, ATMS enabled and have TSP.

System 2.3.1 Tier 2 Planned | SHA Telecommunications Fiber connections for ITS deployment in sub systems and

Telecommunications Fiber

to provide critical connections for the network.
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Title Type Stakeholders Description
connections for ITS deployment
in sub systems
System 2.4.1 (B/C: 6) Tier 2 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication
I-95 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running
(ITS) along I-95 at key locations.
System 2.4.3 (B/C: 10) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication
MD 100 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running
(ITS) along MD 100 at key locations.
System 2.4.5 (B/C: 23) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication
MD 32 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running
(ITS) along MD 32 at key locations.
System 3.1.1 (B/C: 32) Tier 1 Planned | SHA Deployment of CCTV, traffic detectors, and RSU along-97 between MD 100
I-97 ITS Deployment and US 50.
System 3.1.2 (B/C: 46) Tier 1 Planned | SHA Deployment of CCTV, traffic detectors,DMS signs, and RSU along US 50/ Ug
US 50/ US 301 ITS Deployment 301 between MD 3 and MD 2.
System 3.1.3 (B/C: 12) Tier 1 Planned | SHA Deployment of traffic detectors and DMS signs along MD 100 between MD 170
MD 100 ITS Deployment and |-97.
System 3.1.4 (B/C: 32) Tier 1 Planned | SHA Deployment traffic detectors along MD 32 between MD 170 and |-97.
MD 32 ITS Deployment
System 3.1.5 (B/C: 75) Tier 1 Planned | SHA Deployment of CCTV, traffic detectors, and RSU along MD dbetween MD 100
MD 2 ITS Deployment and US 50/ US 301.
System 3.1.6 (B/C: 79) Tier 1 Planned | SHA Deployment of DMS signs, CCTV, traffic detectors, and RSU along MD
MD 3 ITS Deployment between |-97 and US 50/ US 301.
System 3.2.1 (B/C: 4) Tier 2 Planned | SHA Upgrade existing traffic signals along MD 2 between MD 100 and US 50/ US
MD 2 Traffic Signal Upgrade 301.
System 3.2.2 (B/C: 4) Tier 2 Planned | SHA Upgrade existing traffic signals along MD 3 between F97 and US 50/ US 301.
MD 3 Traffic Signal Upgrade
System 3.2.3 (B/C: 9) Tier 2 Planned | SHA Upgrade existing traffic signals along MD 450 between US 50/ US 301 and MD
MD 450 Traffic Signal Upgrade 197.
System 3.2.4 (B/C: 8) Tier 2 Planned | SHA Upgrade existing traffic signals along MD 197 between MD 450 and US 301.
MD 197 Traffic Signal Upgrade
System 3.3.1 Tier 2 Planned | SHA Fiber connections for ITS deployment in sub-systems and to provide critical

Telecommunications

connections for the network.
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System 3.4.1 (B/C: 8) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication

I-97 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running

(ITS) along I-97 at key locations.

System 3.4.3 (B/C: 5)Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication

MD 2 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running

(ITS) along MD 2 at key locations.

System 3.4.5 (B/C: 11) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication

MD 3 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running

(ITS) along MD 3 at key locations.

System 3.4.7(B/C: 1) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication

MD 32 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running

(ITS) along MD 32 at key locations.

System 3.4.9 (B/C: 4)Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication

MD 100 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running

(ITS) along MD 100 at key locations.

System 4.1.1 (B/C: 13) Tier 1 In SHA Deployment of CCTV, traffic detectors, and RSU along US 50/US 301 between

US 50/ US 301 ITS Deployment | Progress MD 2 and US 50/ US 301 split.

System 4.2.1 (B/C: 1) Tier 2 Planned | SHA Upgrade existing traffic signals along MD 8 between MD 8 and US 50 to be fully

MD 8 Traffic Signal Upgrade actuated, equipped with S-Cabinets, have Video Detection, have CAV
Equipment, and ATMS enabled.

System 4.3.1 Tier 2 Planned | SHA Fiber connections for ITS deployment in sub systems and to provide critical

Telecommunications connections for the network.

System 4.4.1 (B/C: 3) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication

US 50/ US 301 Hard Shoulder and ITS equipment, and fiber connection for outside hard shoulder running

Running (ITS) along US 50/ US 301 at key locations.

System 5.1.1(B/C:90) Tier 1 Planned | SHA Deployment of CCTV along MD 210 between | 495 and MD 228

MD 210 ITS Deployment

System 5.2.1 (B/C:16) Tier 1 Planned | SHA Upgrade existing traffic signals along MD 210 between |1 495 and MD 228 to be

MD 210 Traffic Signal Upgrade fully actuated equipped with S-cabinets, have video detection, have CAV
equipment, ATMS enabled and have TSP.

System 5.3.1 Tier 3 Planned | SHA Fiber connections for ITS deployment in sub-systems and to provide critical

Telecommunications

connections for the network.
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System 5.4.1 (B/C: 6) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication
MD 210 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running
(ITS) along MD 210 at key locations.
Tier 1 System 6.1.1 (B/C: 6) Planned | SHA Deployment of DMS signs, CCTV, traffic detectors, and RSU along MD
MD 5 ITS Deployment between I-495 and US 301.
System 6.1.2 (B/C: 31) Tier 1 Planned | SHA Deployment of CCTV, traffic detectors, and RSU along MD 4 between-#95 and
MD 4 ITS Deployment US 301.
System 6.1.3 (B/C: 43) Tier 1 Planned | SHA Deployment of CCTV, traffic detectors, and RSU along US 301 between US 5
US 301 ITS Deployment and VA State Line.
System 6.2.1 (B/C: 16) Tier 1 Planned | SHA Upgrade existing traffic signals along US 301 between US 50 and VA State Ling
US 301 Traffic Signal Upgrade to be fully actuated, equipped with S-Cabinets, have Video Detection, have CA\

Equipment, ATMS enabled and have TSP.

System 6.2.2 (B/C: 12) Tier 3 Planned | SHA Upgrade existing traffic signals along MD 4 between 495 and US 50 to be fully
MD 4 Traffic Signal Upgrade actuated, ATMS enabled, and have TSP.
System 6.3.1 Tier 3 Planned | SHA Fiber connections for ITS deployment in sub systems and to provide critical
Telecommunications connections for the network.
System 6.4.1 (B/C: 1) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication
MD 5 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running
(ITS) along MD 5 at key locations.
System 6.4.3 (B/C: 3) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication
MD 4 Hard Shoulder Running and ITS equipment, and fiber connection outside hard shoulder running along
(ITS) MD 4 at keylocations.
System 6.4.5 (B/C: 5) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication
US 301 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running
(ITS) along US 301 at key locations.
System 7.1.1 (B/C: 10) Tier 1 Planned | SHA Deployment of an In-Motion Weight Station, DMS signs, CCTYV, traffic detectors
MD 2/MD 4 ITS Deployment and RSU along MD 2/MD 4 between MD 2/MD 4 split and MD 235.
System 7.1.2 (B/C: 57) Tier 2 Planned | SHA Deployment of an In-Motion Weight Station, a Weather station, CCTV, and
MD 235 ITS Deployment traffic detectors, along MD 235 between MD 245 and MD 246.
System 7.2.1 (B/C: 4) Tier 1 Planned | SHA Upgrade existing traffic signals along MD 2/ MD 4 between MD 2/ MD 4 split

MD 2/ MD 4 Traffic Signal
Upgrade

and MD 235 to be fully actuated, equipped with S-Cabinets, have Video
Detection, have CAV Equipment, ATMS enabled and have TSP.
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System 7.2.2 (B/C: 19) Tier 2 Planned | SHA Upgrade existing traffic signals along MD 235 between MD 245 and MD 246 to

MD 235 Traffic Signal Upgrade be fully actuated, equipped with S-Cabinets, have Video Detection, have CA\
Equipment, and ATMS enabled.

System 7.3.1Tier 3 Planned | SHA Fiber connections for ITS deployment in sub systems and toprovide critical

Telecommunications connections for the network

System 8.1.1 (B/C: 2) Tier 1 Planned | SHA Deployment of an In-Motion Weight Station, CCTV, traffic detectors, and RSU

US 50/ US 13 ITS Deployment along US 50 between US 13 and Ocean City.

System 8.1.2 (B/C: 1) Tier 1 Planned | SHA Deployment of a Weather Station, DMS signs, CCTV, traffic detectors, and RS

MD 90 ITS Deployment along MD 90 between US 113 and Ocean City.

System 8.1.3 (B/C: 1) Tier 2 Planned | SHA Deployment of an In-Motion Weight Station, DMS signs, CCTYV, traffic detectors

US 113 ITS Deployment and RSU along US 113 between DE State Line and US 50.

System 8.2.1 (B/C: 1) Tier 2 Planned | SHA Upgrade existing traffic sighals along US 50 between US 13 and Ocean City tg

US 50 Traffic Signal Upgrade be fully actuated, equipped with S-Cabinets, have Video Detection, have CA\
Equipment, ATMS enabled and have TSP.

System 8.3.1 Tier 3 Planned | SHA Fiber connections for ITS deployment in sub systems and to provide critical

Telecommunications connections for the network.

System 8.4.1 (B/C: 1) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication

MD 90 Reversible Lane (ITS) and ITS equipment, and fiber connection for a reversible lane along MD 90
approaching Ocean City.

System 9.1.1 (B/C: 39) Tier 2 Planned | SHA Deployment traffic detectors, and RSU along F95 between I-695 and DE State

1-95/1-695 ITS Deployment Line.

System 9.1.2 (B/C: 8) Tier 2 Planned | SHA Deployment of an In-Motion Weight Station, DMS signs, CCTV, traffic detectors

US 1 ITS Deployment and RSU along US 1 between-695 and US 1 Bypass.

System 9.1.3 (B/C: 33) Tier 2 Planned | SHA Deployment of an In-Motion Weight Station, CCTV along US 40 between-I

US 40 ITS Deployment 695 and DE State Line.

System 9.1.4 (B/C: 49) Tier 1 Planned | SHA Deployment of CCTV along MD 24 between US 1 and-I95.

MD 24 ITS Deployment

System 9.2.1 (B/C: 1) Tier 1 Planned | SHA Upgrade existing traffic signals along US 1 between 695 and US 1 Bypass to

US 1 Traffic Signal Upgrade be fully actuated, equipped with S-Cabinets, have Video Detection, have CAV
Equipment, ATMS enabled and have TSP and Queue Jumping.

System 9.2.2 (B/C: 2) Tier 2 Planned | SHA Upgrade existing traffic signals along MD 24 between US 1 and 495 to be

MD 24 Traffic Signal Upgrade

equipped with S-Cabinets, have Video Detection, have CAV Equipment, ATMS
enabled and have TSP.
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System9.2.3 (B/C: 5) Tier 2 Planned | SHA Upgrade existing traffic signals along US 40 between 1695 and DE State Line

US 40 Traffic Signal Upgrade to be fully actuated, equipped with S-Cabinets, have Video Detection, have
CAVequipment, ATMS enabled andhave TSP.

System 9.2.4 (B/C: 1) Tier 3 Planned | SHA Upgrade existing traffic signals along MD 7 between 695 and US 40 to be

MD 7 Traffic Signal Upgrade equipped with S-Cabinets, have Video Detection, have CA¥quipment, and
ATMS enabled.

System9.3.1 Tier 3 Planned | SHA Fiber connections for ITS deployment in sub systems and to provide critical

Telecommunications connections for the network.

System 9.4.1 (B/C: 2) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication

MD 24 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running

(ITS) along MD 24 at key locations.

System 10.1.1 (B/C: 16) Tier 1 Planned | SHA Deployment of an In-Motion Weight Station, CCTV, traffic detectors, and RSU

I-83 ITS Deployment along I-83 between I-695 and PA State Line.

System 10.1.2 (B/C: 39) Tier 1 Planned | SHA Deployment of CCTV along MD 45 between 1695 and PA State Line.

MD 45 ITS Deployment

System 10.2.1 (B/C: 6) Tier 1 Planned | SHA Upgrade existing traffic signals along MD 45 between F695 and PA State Line

MD 45 Traffic Signal Upgrade to be fully actuated, equipped with S-Cabinets, have Video Detection, have
CAV Equipment, ATMS enabled and have TSP.

System 10.3.1 Tier 2 Planned | SHA Fiber connections for ITS deployment in sub systems and to provide critical

Telecommunications connections for the network.

System 10.4.1 (B/C: 2) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication

I-83 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running

(ITS) along I-83 at key locations.

System 11.1.1 (B/C: 14) Tier 1 Planned | SHA Deployment of CCTV, traffic detectors, and RSU along-I795 between 1-695

I-795 ITS Deployment and MD 140.

System 11.1.2 (B/C: 27) Tier 2 Planned | SHA Deployment of DMS signs, and CCTV along MD 140 between 695 and MD

MD 140 ITS Deployment 97.

System 11.2.1 (B/C: 7) Tier 2 Planned | SHA Upgrade existing traffic signals along MD 140 between I-695 and MD 97 to

MD 140 Traffic Signal Upgrade be fully actuated, equipped with S-Cabinets, have Video Detection, have CAV
Equipment, ATMS enabled and have TSP.

System11.3.1 Tier 3 Planned | SHA Fiber connections for ITS deployment in sub systems and to provide critical

Telecommunications

connections for the network,
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System 11.4.1 (B/C: 5) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication
I-795 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running
(ITS) along I-795 at key locations.
System 12.1.1 (B/C: 18) Tier 1 Planned | SHA Deployment of CCTValong MD 355 between I-495 and I-70.
MD 355 ITS Deployment
System 12.2.1 (B/C: 1) Tier 2 Planned | SHA Upgrade existing traffic signals along MD 355 between 1-495 and I-70 to be
MD 355 Traffic Signal Upgrade fully actuated, equipped with S-Cabinets, have Video Detection, have CAV

Equipment, ATMS enabled and have TSP.

System 12.3.1 Tier 2 Planned | SHA Fiber connections for ITS deployment in sub systems and to provide critical
Telecommunications connections for the network.
System 13.1.1 (B/C: 40) Tier 2 Planned | SHA Deployment of In-Motion Weight Stations, a Weather Station, CCTV, and RSU
I-95 ITS Deployment along I-95 between 1-495 and 1-695.
System 13.1.2 (B/C:71) Planned | SHA Deployment of CCTV, traffic detectors and RSlalong US 29 between MD 100
Tier 1 US 29 ITS Deployment and | 495.
System 13.1.3 (B/C:132) Planned | SHA Deployment of traffic detectors and RSU along MD 295 between I-495 and I-
Tier 1 MD 295 ITS Deployment 695.
System 13.1.4 (B/C:10) Planned | SHA Deployment of CCTV, traffic detectors, and RSU along-[195 between 1-95 and
Tier 21-195 ITS Deployment MD 170.
System 13.1.5 (B/C: 45) Tier 2 Planned | SHA Deployment of CCTV and traffic detectors along MD 32 between US 29 andA
MD 32 ITS Deployment 95.
System 13.1.6 (B/C: 19) Tier 2 Planned | SHA Deployment of CCTV along MD 175 between US 29 and{95.
MD 175 ITS Deployment
System 13.1.7 (B/C: 62) Tier 2 Planned | SHA Deployment of CCTV and detectors along US 1 between-495 and 1-695.
US 1 ITS Deployment
System 13.2.1 (B/C: 3) Planned | SHA Upgrade existing traffic signals along US 1 between 495 and [-695 to be fully
Tier 1 US 1 Traffic Signal actuated, equipped with S-Cabinets, have Video Detection, have CAV
Upgrade Equipment, ATMS enabled and have TSP.
System 13.2.2 (B/C: 5) Planned | SHA Upgrade existing traffic signals along US 29 between MD 198 and 495 fully
Tier 2 US 29 Traffic Signal actuated, equipped with S-Cabinets, have Video Detection, have CAV
Upgrade Equipment, ATMS enabled and haveTSP.
System 13.3.1 Tier 3 Planned | SHA Fiber connections for ITS deployment in sub systems and to provide critical

Telecommunications

connections for the network.

56 |Page



¢ 8 HT G& GE TS ArchiectarE «

June 2025

Title Type Stakeholders Description

System 13.4.1 (B/C: 1) Tier 3 Planned | SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication

I-95 Hard Shoulder Running and ITS equipment, and fiber connection for outside hard shoulder running

(ITS) along I-95 at key locations.

System 14.1.1 (B/C: 2) Planned | SHA Deployment of In-Motion Weight Stations, Weather Stations,DMS signs, CCTV

Tier 31-68 ITS Deployment traffic detectors, and RSU along 68 between I-70 and WVA State Line.

System 14.1.2 (B/C: 3) Planned | SHA Deployment of a Weather Station, DMS signs, CCTV, traffic detectors, and RS

Tier 31-70 ITS Deployment along I-70 between I-68 and MD 65.

System 14.3.1 Tier 3 Planned | SHA Fiber connections for ITS deployment in sub systems and to provide critical

Telecommunications connections for the network

System 15.1.1 (B/C: 3) Planned | SHA Deployment of In-Motion Weight Stations, Weather Stations,DMS signs, CCTV

Tier 11-81 ITS Deployment traffic detectors, and RSU along 81 between WVA State Line and PA State
Line.

System 15.3.1 Tier 1 Planned | SHA Fiber connections for ITS deployment in sub systems and to provide critical

Telecommunications connections for the network.

System 16.1.1 (B/C: 43) Tier 1 Planned | SHA Deployment of an In-Motion Weight Station, DMS signs, CCTV, traffic detectors

US 50 ITS Deployment and RSU along US 50 between US 301 and US 13.

System 16.1.2 (B/C: 10) Tier 2 Planned | SHA Deployment of In-Motion Weight Stations, a Weather Station,DMS signs, CCTV

US 13 ITS Deployment traffic detectors, and RSU along US 13 between US 50 and VA State Line.

System 16.2.1 (B/C: 18) Tier 2 Planned | SHA Upgrade existing traffic signals along US 50 between US 301 and US 13 to be

US 50 Traffic Signal Upgrade fully actuated, equipped with S-Cabinets, have Video Detection, have CA\
Equipment, and ATMS enabled.

System 16.2.2 (B/C: 6) Planned | SHA Upgrade existing traffic signals US 13 between US 50 and VA State Line to be

Tier 2 US 13 Traffic Signal fully actuated, equipped with S-Cabinets, have Video Detection, have CAV

Upgrade Equipment, and ATMS enabled.

System 16.3.1 Tier 3 Planned | SHA Fiber connections for ITSdeployment in sub systems and to provide critical

Telecommunications connections for the network.

System 17.1.1 (B/C: 2) Planned | SHA Deployment of an In-Motion Weight Station, a Weather Station, DMS signs,

Tier 2US 301 ITS Deployment CCTV, traffic detectors, and RSU along US 301 between US 50 and DE Sta
Line.

System 17.2.1 (B/C: <1) Planned | SHA Upgrade existing traffic signals along US 301 between US 50 and DE State Line

Tier 2 to be fully actuated, equipped with S-Cabinets, and have Video Detection.

US 301 Traffic Signal Upgrade

System 17.3.1 Tier 3 Planned | SHA Fiber connections for ITS deployment in sub systems and toprovide critical

Telecommunications

connections for the network.

57|Page



¢ 8 HT G& GE TS ArchiectarE «

June 2025

Title

Type

Stakeholders

Description

I-695 (Baltimore Beltway) from

I-70 to MD 43 (White Marsh
Blvd) TSMOproject

In
Progress

SHA

The Transportation Systems Management and Operations (TSMO) project is to
reduce congestion along the west and north sides of the Baltimore Beltway,
from the I-70 interchange to MD 43 (White Marsh Boulevard).

Ot

her SHA Projects

Truck Parking Information
System

In
Progress

SHA

Deploy technology and truck parking availability notification methods for
deploying a Truck Parking Information Systems at various facilities around the
state.

NEVI Program

In
Progress

MDOT/ SHA

The National Electric Vehicle Infrastructure (NEVI) Program will create a
network of convenient, reliable, affordable, and equitable electric vehicle
¢eGerHEeHh &8G3IGE C¢CEHT GEGEOh Eehg§eGel ¢
major highways and within communities along public roads or publicly
accessible locations. Contributions from third parties will be utilized to match
Federal funds.

Traffic Relief Plan (Phase 2)
Smart Traffic Signals

Planned

MDOT/ SHA

This system uses real time traffic conditions andcomputer software that adjusts
the timing of traffic signals, synchronizes the entire corridor, and effectively
deploys artificial intelligence to keep traffic moving.

I-270, Eisenhower Memorial
Highway and F495 Capital
Beltway & Phase 1 South

Planned

MDOT/ SHA

The project will replace the American Legion Bridge and other bridges in the
egHAGEYGHR T ¢g TYgEET 6h hl1 &8GEEHER# HHGI

miles of accessible shared use paths, and two miles of bike lanes, provide new
ramp connections to support interstate transit, provide nine miles of new and

extended sound barriers and reconstruct five miles of existing sound barriers,
rehabilitate existing general purposes lanes, ramps, and side roads, upgrade
seven interchanges, and provide highoccupancy toll lanes to support

carpooling and transit. This is a Project Labor Agreement candidate project.

Coordinated Highway Action
Response Team (CHART)

Existing

SHA

yAGCD gh ¢AQ06h MarhgdmEng €TIM)AEMErgeBey REsponse
program designed to respond to lane-blocking incidents and disabled

motorists. It also includes installation of Intelligent Transportation Systems

(ITS) along interstate, US, and major MD routes. ITS includes cameras, traffig
detectors, weather sensors, dynamic message signs, web sites an
telecommunications networks.

SHA Motor Carrier

MD One Permit System

Existing

Commercial
vehicle industry,
SHA Offices

MD One is a portal that provides a single point of entry for customers to apply
for and receive hauling permits for oversize and/or overweight commercial
motor vehicles in Maryland online.

(MCD/OOS/Distr
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icts), Bentley,
MSP
(CVED)/MDTAP,
Local
Jurisdictions
(Baltimore City
& Counties), MD
Motor Carrier
Association
Drivewyze Planned | SHAOffices Drivewyze is a service that provides incab static safety notifications/alerts by
(MCD/OTMO), incorporating INRIX traffic intelligence to alert drivers of real -time roadway
MSP/MDTAP, conditions. This service enables commercial motor vehicle drivers to make safer
MVA, driving decisions which aims to improve overall roadway safety.
Commercial
vehicle industry, | *MD One Permit Systema Utilize the INRIX/Drivewyze connections to add
MD Motor dynamic travel time, congestion, work zone (data alerts), and inclement
Carrier weather alerts so CMVs can reroute trips as these issues arise.
Association
Bridge Hit Technology (i.e., Planned | SHAOffices Bridge Hit technologies aim to measure and capture an oversize commercial
Hypoint Solutions & HawkScan, (MCD/OOS/Distr | motor vehicle to enhance roadway safety. Accelerometer sensors (LIDAR) and
Falcon, Accelerometer icts), cameras are mounted to bridges to detect and record impacts from collisions
MSP/MDTAP, or scrapes as they occur.
MVA,
Commercial This system would transmit a notification message to the DOT based on the
vehicle industry, | impact, time, location, and images captured which could initiate an on-site
MD Motor investigation.
Carrier
Association
SHA Safety Dashboard (1) In SHAOffices SHMh E8Eell pERGEGgEHE gh & TggG T Gel
Progress | (MCD/OIT/OPPE | performance indicators (KPIs) related to commercial motor vehicle safety and
/OTMO/Districts | metrics to improve the traffic flow along the roadway system.
/ OHD),
MSP/MDTAP, This dashboard provides a visual representation of safety related data (i.e.,
FMCSA, incidents, hotspots, etc.) to analyze KPIs, metrics patterns and trends. It will
Washington allow safety managers, executive managers, federal partners, enforcement,
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College, and analysts to track incidents, preventative initiatives, and activities, and
Commercial monitor and improve operational processes.
vehicle industry,
MD Motor
Carrier
Association
SHA Safety Dashboard (2) In SHAOffices SHMh ¢8EelT peéenhGEgEHE gh & T3ggG TKeg
Progress | (MCD/OIT/OPPE | Performance Indicators (KPIs)and detours related to commercial motor vehicle
/OTMO/Districts | safety by monitoring enforcement initiatives and activities and metrics to
/ OHD), improve the traffic flow along the roadway system.
MSP/MDTAP,
FMCSA, UMD This dashboard provides a visual representation of safety related data (i.e.,
CATT Lab, incidents, hotspots, etc.) to analyze KPIs, metrics patterns and trends. It will
Commercial allow safety managers, executive managers, federal partners, enforcement, and
vehicle industry, | analysts to track incidents, detours/re-routing, preventative initiatives, and
MD Motor activities, and monitor and improve operational processes
Carrier
Association
Truck Weigh & Inspection Existing | SHAOffices Truck Weigh & Inspection Stations (TWISgnforce motor carrier law and the safe
Stations (TWIS) (MCD/OOM/Dist | movement of trucks and commercial motor vehicles (CMVs) along Maryland
ricts), MSP highways. CMVs are measured by their weight and may undergo inspection to
(CVED) /IMDTAP, | comply with size and weight laws and regulations. This system operates to
MVA, enforce motor carrier laws related to the gross weight width, height and length
Commercial of vehicles based on their loads.
vehicle industry,
MD Motor There are thirteen (13) locations with permanent scales and four (4) additional
Carrier stations that utilize portable scales to check CMVs for compliance with State
Association and federal safety, size,and weight requirements. In addition, there are seven
(7) Weigh-in-Motion (WIM) sites that utilize virtual weigh station (VWS) devices
to pre-screen for weight violations. There are also electronic screening
initiatives for CMV credentialing (i.e., safetyrating and fuel tax) being deployed
for increased efficiency and effectiveness in maintaining CMV safety.
Maryland Transportation Authority (MDTA)
Authority -Wide & Install Existing | MDTA AGhT 86GG eGeeéel HYGHgE heéeTHGIT hihTegh

Security Systems and
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Video Surveillance at
Major Bridges.
Install Travel Time Existing | MDTA This project includes the installation of a travel time system to augment third -
System on Kennedy Highway party data on the John F. Kennedy Memorial Highway (Section100) - portion
of 1-95, north of Baltimore City
Upgrade Truck Weigh Existing | MDTA The truck weigh facilities will be upgraded to accommodate increased truck
Facilities at the Kennedy traffic by replacing the existing scalesand installing newer technologies
Highway, BayBridge, and including Commercial Vehicles Information Systems and Networks (CVISN)
Hatem Bridge and CHART.This project will improve the efficiency and effectiveness of
commercial vehicle safety programs. Engineering is complete Construction is
underway.
Authority -Wide Replace Existing | MDTA The project will design and build a replacement toll system and services to
electronic Toll collection and support it; and design and build a new Customer Service Center (CSC) an
operating system-3' generation provide the services to operate it.
These projects include account and transaction processing systems, CSC phon
systems, IVR, MVA lookups, reporting, operationswebsite, mobile app, image
review services, reciprocity services, enforcement services, and maintenanct
servicesfor six to up to ten years.
Replace the Radio Rebroadcast In MDTA Project to replace the Radio rebroadcast system in the tunnels. The system re
Systems in bothtunnels Progress broadcasts FM radio and allows emergency override. This will expand the
number of supported FM channels and update the controls.
[-95 John FKennedy In MDTA The two-lane Express Toll Lane extension to MD 24 includes 195 safety
Memorial Highway Express | Progress improvement.s from Cowenton Road to MD 24, the re.construction of the MD 24
Toll Lanes (ETL) Northern and MD 152 interchanges; the replacement of four bridges over |-95 (Bradshgw
. Road, Old Joppa Road, Clayton Roadand Raphel Road); the construction of five
Extension : _ ) o
noise walls; and environmental mitigation
Automated lane closure system Existing | MDTA This system automates the closure of the lanes at the cross-over making
at Bay Bridge transitions faster
Bay Bridge Queue Detection and In MDTA, UMD This project developed a queue prediction algorithm and an online dashboard
Prediction Progress | CATT Lab to help operators proactively reverse lanes on the Bay Bridge to reduce
impending traffic queues at the Bay Bridge.
Harry W Nice Bridge Lane Use Existing | MDTA Install a lane use control system for the new bridge

Control System
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HAR- Alternate Technology In MDTA ¢cpDa Géh éeG ellTeGhgle Geli1 gHY GgE A9

Assessment Progress the MDTA is concerned that HAR may no longer be the most appropriate and
effective means of providing traffic and weather-related information to
travelers. Before considering an investment in system upgrades, the MDTA
wants to make sure HAR is the most efficient means of providing motorist
information. HAR technology includes the research of HAR usage through
literature searches. Assess how long AM radios will continue to be deployecby
eyéoh gG Gel TeGgeGenh &8GE Ggi1 eEEe
EdghheggGel gGe THETeG gGEgHgET §ggG! &
HHgT GEeHh T g EelerHggGe T Ge &7 HHeGI
and upgrades that have been mplemented to improve the efficiency and
serviceability of HAR systems

Automated lane closure system Existing | MDTA This system automates the closure of the lanes at the Harbor Tunnel making

at BHT transitions faster.

Baltimore Harbor Tunnel Over In MDTA This system detects over height trucks and activates signage to alert them not

Height Detection System Progress to enter the Tunnel. The systemis updated and improved as part of the BHT
viaduct rehab. The scope ofwork includes the installation of two LIDAR OHDS
sites along -895 near the BHT Admin location. The two sites are 1895 NB at
the G-2 Gantry and 895 NB on the Childs Street exit ramp at the toll tag reader
site. The OHDS will include the following functions:
- Detection of over height vehicles at both locations
- Log of all detections
- Alarms for over heights emails

BHT Tunnel LED lighting, LUS In MDTA The project will remove and replace the existing tunnel lighting system and

and (programmable logic Progress remove and replace the existing in-tunnel puck-style lane use signals (LUS)

controller) PLC replacements system through the tunnel. The project also includes Programmable Logic
Controllers (PLC) upgrades in the Traffic Control Boxes in the BHT. This project
is located in Baltimore City.

License Plate Reader Systems Existing | MDTA LPRs have been updated and expanded to improve coverage.

(LPR)

Replace and Upgrade ATRs Planned | MDTA This project will replace and upgrade Automated Traffic Recorders (ATRS).

Rehab/Replace RWIS Planned | MDTA This project will replace and upgrade Roadway Weather Information Systems
(RWIS).

ETL Travel time system upgrades In MDTA The ETLs are being extended and so the travel time system is being extendeg

Progress also.
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I-95 Southbound Maryland In MDTA Restripe southbound lanes and improve left shoulder lane to provide part-time
House Travel Plaza to north of Progress left shoulder use, including ITS devices to allow dynamic opening and closing
the MD 24 overpass of the left shoulder based on traffic conditions.
Chesapeake Bay Bridge MD 2 to | Planned | MDTA Construct a new crossing of the Chesapeake Bay Bridge and widen approack
US 50/US 301 Split roadways.
21.0 miles
| 895 AET Conversion In MDTA I-895 Harbor Tunnel toll plaza to All Electronic Tolling conversion
Progress
| 895 AET Frankfurst Avenue Planned | MDTA Plans to convert the I-895 Harbor Tunnel toll plaza to All Electronic Tolling with
Interchange Modifications Frankfurst Avenue Interchange Modifications.
Replace and Upgrade Security Planned | MDTA Replace and upgrade electronic security systems and video surveillance at
Systemsand Video Surveillance ER§gE&ehd
at Bridges
Capital Wireless Information Existing | UMD CATT Lab, | Capital Wireless Information Net (CapWIN) is a Specific Element that
Network (CapWIN) SHA Law represents the systems that comprise this firstiresponder data
Enforcement communications and information & sharing network. CapWIN allows first
responders (represented in the Architecture by the Emergency Vehicles
Element) to communicate with emergency personnel from other jurisdictions
from/at an incident scene using handheld and irdvehicle devices
Coordinated Highways Action Existing | MDTA, UMD The SHA CHART program monitors and responds to incidents on the major

Response Team (CHART)
Reporting Tool

CATT LabSHA

corridors in the state of Maryland. Their 24/7 service relies on data feeds from
a multitude of devices and sources such as traffic sensors, CCTV feeds and rad
communications, vehicle probe data, weather information and in vehicle GPS
devices installed in their Safety Service Patrols and snowplow vehicles. This
project developed an online portal that provides access to archived data for the
purpose of evaluating response efforts and documenting lessons learned. The
interactive tool allows the user to filter for specific event parameters such as
injury types, time of day, or type of responder on scene.

CHART Reporting is a custom analytics package built on top of data collected
EFgg T Ge ¢&HYT GEGE yAuOCD &7 hlegoéh 0D
traffic events, DMS, CCTV, and other devices, and operator logs. CHAR
Reporting provides useful information for real-time operations and for analysis
of performance over long time periods. Reports can be scheduled within CHART]
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Reporting, which allows for automatic emailing of key performance metrics to
interested parties at regular intervals. CHART has found this particularly useful
during severe weather events, when keeping the public and Key decision
makers up to date is vital, and automating this task allows the operators to focus
their attention on addressing the problems at hand instead of compiling and
mailing out reports.

I-895 Baltimore Harbor Tunnel In MDTA Replace building facade, louvers, doors, roofing, elevators, and fire pumps

Thruway - Envelope and Progress along with switchgear/MCC line-ups, transformers, switchboards, SCADA

Switchgear Replacements at system integration and associated feeder cables at the Baltimore Harbor

Vent Buildings. Tunnel Vent Buildings, Fairfield, and Canton Sites.

I-95 Southbound Hard Shoulder | Planned MDTA This project will provide part-time left shoulder use for approximately 5.4 miles

Running on I-95 SB from Maryland House to MD 24 in Harford County. It involves
restriping 1-95 and repaving the left shoulder lane to accommodate part -time
left shoulder use. Installation of Intelligent Transportation System (ITS) devices
to dynamically open and close the left shoulder lane based on traffic conditions
is included.

I-95 Fort McHenry Tunnel - Existing MDTA Remove the existing toll booths and plaza elements, construct gantry

Convert to Cashless Tolling structures, and reconstruct the plaza roadway to convert to cashless tolling;
construct underground infrastructure, utilities, stormwater management,
signing and marking,

1-95 Fort McHenry Tunnel - In MDTA This project will upgrade and bring assets back into operation including

Rehabilitate FMT AreaWide Progress lighting, electrical and communication feeds, parapet cables and circuits,

Lighting lighting vaults and cabinets, junction box covers, and conduit throughout

I-95 Fort McHenry Tunnel - Planned MDTA The scope of this project includes performing concrete repairs to the underside

Rehabilitate Tunnel 15 KV Cable, of the roadway slab and walls inside the fresh air ducts of all four bores of the

Conduit, and Concrete Wall Fort McHenry Tunnel. In addition, replacement of the existing four (4) 15KV tie
feeders, with associated cables and conduits, between the East and Wes
Ventilation Buildings

FSK Bridge Rebuilda ITS Planned MDTA Replace ITS devices/fiber run as part of Key Bridge Rebuild project.

Replace DMS and TRS at Various In MDTA This project is replacing DMS and TRS atarious MDTA facilities.

Facilities Progress

Replace CCTV at Various In MDTA CCTVs are installed at various MDTA facilities and are approaching their end

Facilities Progress of-life, and their replacements need to be planned. This Statewide contract is

intended to provide CCTVs to replace older cameras with newer technologyand

to provide additional CCTVs for new locations.
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BHT LUS extension In MDTA The work to be performed under this contract is located at the |-895 Baltimore
Progress Harbor Tunnel facility between the north portal of Baltimore Harbor Tunnel and

north of the Lombard Street interchange. The project will extend the existing
lane use signal (LUS) system througtout the corridor including fiber optic
backbone installation and electrical feeds for proposed sites.

301 Governor Harry W. Nice Existing MDTA The existing bridge does not meet current standards, i.e., narrow lanes, lack of

Memorial/Senator Thomas shoulders, and steep grades with lack of truck climbing lanes. The existing

géée* CQEEGel ¢gG bridge is reaching capacity during peak periods The bridge is replaced with a

Replace Nice/Middleton Bridge new structure

US 50/301 Bay Bridge - Convert | Existing MDTA Close existing openings between the tunnel beneath the plaza and the toll

to Cashless Tolling islands, demolish existing toll islands and plaza elements, and reconstruct US
50/301 at toll plaza to support cashless tolling; install automatic lane controls
to improve western shore operational traffic shifts, construct commercial
inspection areas, and make environmental management improvements

US 50/301 Bay Bridge - Deck In MDTA Deck rehabilitation of the westbound span of the Bay Bridge includes

Rehabilitation and Miscellaneous | Progress resurfacing Lane 1 with Latex Modified Concrete (LMC) except for the areas

Modifications where the deck was already replaced, rehabilitating Lanes 2 and 3 by overlaying
with LMC, and patching and sealhg the remaining areas where needed. This
project also includes replacing the lane use signal gantries (LUSG) mounted on
the westbound span which is all the bridge mounted LUSG with the exception
of those mounted on the through truss and suspension towers.

US 50/301 Bay Bridge - In MDTA The automated lane closure system includes enhanced lane use signals

Crossover Automated Lane Progress gantries, pavement markings, dynamic in-pavement lights, dynamic message

Closure System signs (DMS), and cameras to deploy lane closure and twoway traffic
automatically

MD 8 Peak Hour Shoulder Use Existing MDTA There are flashing beacons on signs that let motorists know when to use the

System shoulder. The system is requested by law enforcement orfire department who
call the SOC who then activate the beacons on the signs through the ATMS.

Large Vessel Detection System Planned MDTA Large Vessel Detection Systemwill be installed in Key Bridge Rebuild Project

MD 97 from 1-495 to MD 390 Existing MDTA, SHA The project purpose is to improve safety and accessibility along MD 97 (Georgia

(16th Street) Reversible Lane
System

Avenue) and MD 390 (16th Street). This includes enhancing bicycle and
pedestrian connectivity and accessibility while balancing vehicular mobility
within the corridor. The project will improve safety for all roadway users while
ensuring a state of good repair for all SHA assets
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US29 Rock Creek Parkway to MD| Existing MDTA The project purpose is to improve safety and accessibility alongUS 29 Rock

97 (Georgia Ave) Reversible Creek Parkwayand MD 97 (Georgia Ave)

Lane System

MDTA ITS Strategic Plan Update | Planned MDTA The ITS Strategic Plan 2026 will focus on the management and operations of

2026 the MDTA's transportation infrastructure, with a specific emphasis on ITS
technologies and the associated operational strategies. The Plan will provide
8G ¢gleHl ge1 ¢gE T Ge The JgE ¢pD0ooh aDJ
technological applications implemented throughout the state as well as
EeheHgHTI ggGh gE 1 Ge HHgEHEgHh €7 HH
requirements, and gaps will be identified based on a detailed review of the
existing and planned upgrades and implementation strategies for short-term
(0-5 years) and long-term (6 -10 years) will be identified.

Maryland Aviation Administration

Inside Analytics Existing | MAA, TSA, AMB | Checkpoint Management/Status system

Global Entry Existing | MAA, CBP, AMB | Expedited clearance system forpre-approved, low-risk travelers upon arrival in
the United States

PASSUR Existing | MAA, Airlines, A flight operations platform and global data feeds provide the MAA and select
BWI Community members with global flight tracking, flight predictions,
continuous alerts and noatifications, and integrated communication and
egGGeEgHSET § ¢ Gime insiGrsBnipiote ddtisién Gupport, schedule
efficiency, IROP mitigation strategies, crew allocation, asset utilization, and
overall customer satisfaction.

CHART Existing | MAA, SHA, SP, | AM Radio & OverheadDMS parking/event information

MDTA
EOC reno/upgrades Planned | MAA, BWI MAA is currently working with our IT to renovate and upgrade both our current
Community EOC and Back up EOC

BWI MDTA Dispatch/Police Planned | MAA, MDTA MAA & MDTA are in the planning stages for the relocation and upgrades for a

Station relocation new police station and BWI dispatch center

Aircraft Gate Management Planned | MAA Gate Management system to define prevailing operational requirements,

System including scheduling constraints, adjacency rules, and gate utilization
preferences.

LPR Existing | MDTA PD alerts MDTA PD to wanted or unpermitted vehicles

License plate recognition
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ETA TRANSIT/Luminator Existing | MAA, P Realtime tracking of bus and shuttle operations. The SPOT system is ITY
software for transit that is a data collection system, gathering and pulling
together information about all bus and shuttle operations.

Fuel Farm Upgrade In MAA We are currently adding and replacing our fuel tanks to enhance them
Progress environmentally and increase capacity. We are planning to add several CCTV tg
the area to enhance security and situational awareness.
COGNYTE/MVIEW Existing | MAA, MULTI CCTV- we have several projects both planned andexisting to expand our CCTV
AGENCY and provide more feeds to MVIEW
WEB PORTAL Badging In MAA, MULTI This new system will allow authorized signers to go paperless with our yearly
Progress | Agency, BWI badge renewals. BWI employees must be badged to have access to roadway
Community Taxiways, ramps, and all secure areas of BWI.
ASOCS Existing | MAA ASOCS tracks and manages critical inspections and incidents, operational logs

SMS, and security and activity information for your airport. OPERATIONS &
SAFETY ASOCS provides aoperation, safety, law enforcement, information
management, and enterprise-wide communications system.

Everbridge Existing | MAA, Airport Notification System that broadcasts messages to inform employees and the
Community public of an emergency. It sends reattime alerts and instructions to groups and
individuals during critical events.
Air Boss Existing | MAA OPS Digital airfield management system is an interactive part 139 airfield inspection

system with additional features to help airport leadership manage trend
analysis and Safety Risk Assessments (SRM). Lost revenue from aircraft fuel/oi
spills can now be recovered with documentation and chain of custody from
detailed photos and tracking data. A key tool for minimizing risk increasing
productivity of inspection personnel. RIPS Runway Incursion Prevention System
warns drivers of oncoming runways, restricteda

CIWS In MAA OPS A system designed to improve convective weather decision support for
Progress congested enroute airspace (and the terminals that lie under that airspace) by
automatically generating graphical depictions of the current severe weather
situation and providing frequent ly updated forecasts of the future weather.

Maryland Transit Administration

Homeland Security DMS Planned | MTA Police, IT, Migration of installed CCTV over to the Genetec Video Management System
TIG

67 |Page



¢ 8 HT G& GE TS ArchiectarE «

June 2025

Title Type Stakeholders Description
RTIS (RealTime Information Existing | Customer Provide real-time bus and train information to customers via TransitApp, IVR,
System) Experience, Web apps, text messaging, and platform signage.
IT/Radio Shop
TSP (Transit Signal Priority) Existing | MTA Bus, MTA | Provide TSP to enhance bus and light rail progression through signalized
Light Rail, Radio | intersections along selected corridors.
Shop, Baltimore
City Department
of
Transportation
(BCDOT)
WBAL (West Baltimore) Marc Planned | MARC Services, | Design, furnish and install CCTV, Access Control, Public Address (PA), Intercon
Station OCC, IT/Radio Station Emergency Telephones, Next Train Arrival system, Realtime
Shop, MTA information  Signage, TVM interfaces, Fire Management Systems
Police Communications rooms/ network, and systems interfaces
University of Maryland
Chesapeake Bay Bridge Queue Existing | MDTA, UMD This project developed a queue prediction algorithm and an online dashboard
Prediction CATT Lab to help operators proactively reverse lanes on the Bay Bridge to reduce
Phase 1 impending traffic queues at the Bay Bridge.
Chesapeake Bay Bridge Queue Planned | MDTA, UMD This project continues the development and operations and maintenance of the
Prediction CATT Lab queue prediction system and an online dashboard to help operators proactively
Phase 2 reverse lanes on the Bay Bridge to reduce impending traffic queues at the Bay|
Bridge.
Capital Wireless Information Existing | UMD Catt Lab, Capital Wireless Information Net (CapWIN is a Specific Element that represents
Network (CapWIN) SHA Law the systems that comprise this firstaresponder data communications and
Enforcement, information asharing network. CapWIN allows first responders (represented in
the Architecture by the Emergency Vehicles Element) to communicate wih
emergency personnel from other jurisdictions from/at an incident scene using
handheld and inavehicle devices
Coordinated Highways Action Existing | UMD CATT Lab, | The SHA CHART program monitors and responds to incidents on the major

Response Team (CHART)
Reporting Tool

SHA

corridors in the state of Maryland. Their 24/7 service relies on data feeds from
a multitude of devices and sources such as traffic sensors, CCTV feeds and rad
communications, vehicle probe data, weather information and in vehicle GPS
devices installed in their Safety service Patrols and snowplow vehicles. This
project developed an online portal that provides access to archived data for the
purpose of evaluating response efforts and documenting lessons learned. The
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interactive tool allows the user to filter for specific event parameters such as
injury types, time of day, or type of responder on scene.

CHART Reporting is a custom analytics package built on top of data collected
ERgg T Ge ¢&HT GEGE yAOCD &7 hlegoéh 0D
traffic events, DMS, CCTV, and other devices, and operator logs. CHAR
Reporting provides information useful for real -time operations and for analysis
of performance over long time periods. Reports can be scheduled within CHART]
Reporting, which allows for automatic emailing of key performance metrics to
interested parties at regular intervals. CHART has foundhis particularly useful
during severe weather events, when keeping the public and Key decision
makers up to date is vital, and automating this task allows the operators to focus
their attention on addressing the problems at hand instead of compiling and
mailing out reports.

Common Operations Platform

Existing

UMD CATT Lab,
MDOT TBUs

The Maryland Common Operations Platform is amulti-modal transportation
dashboard developed for MDOT. The Common Operations Platform is one of
the first production dashboards in the nation to bring together highway, transit,
container port and airport data into a single platform. By default, the prog ram
opens with a Regional Summary view that displays the highest impact events in
the state, along with high-level system status of airports, port and local bus
operations, Users can then drill down to get more detail on roads experiencing
delay, airport status, port status, and transit status by clicking on tabs shown On
the left side of the screen.

MDOT developed a webbased Common Operating Platform (COP) whose
purpose is to provide the Secretary of Transportation Business Unit (TBU)
executives with an overview of the status of their operations along with insights
into how impacts to one TBU may affect other TBUs and the traveling public.

Probe Data Analytics Suite

Existing

UMD CATT Lab,
MWCOGSHA
and others

An integral part of RITIS, PDA Suite is a collection of webbased tools that allow
agencies to support operations, undertake planning activities, perform analysis,
and research activities, and develop performance measurement reports quickly
and easily. The suite makes use of 3 party probe data (HERE, INRIX, TomTom
WAZE, and the NPMRDS) fused with other agency transportation data (weather
§GegEeGT h# 1§gGT geh# el é! 8 §G &helstitd
consists of a collection of data visualizations and retrieval tools that allow users
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to download reports, visualize data on maps or in other interactive graphics,
and even download raw data for off-line analysis:
Common uses of the Probe Data Analytics include:
1 Identifying problems
1 Making informed, real-time operations decisions
1 Travel time and reliability analysis
1 Work zonemonitoring
9 Prioritizing projects
9 Conducting before and after studies
1 Developing system performance reports
1 Developing and publishing press releases for public and media
consumption
1 Measuring the economic and environmental impact of passenger and
commercial vehicle user delay
1 Developing incident After Action Reviews
1 Producing Travel Forecasts, Work Zone Audits, and other reports
Regional Integrated Existing | UMD CATT Lab, | RITIS is an automated data fusion, dissemination, and archiving system used by

Transportation Information
System (RITIS)

SHA and various
other users both
within Maryland
and Nationally

over 13,000 individuals across the country. RITISimproves transportation
efficiency, safety, and security through the integration of existing transit and
transportation management -related data with an emphasis on data fusion and
standardization, and their relationship to data collection, regional
transportation systems management, regional traveler information
dissemination, and system performance evaluation.The popularity and success
of RITIS is due a great deal to the highly intuitive user interfaces and attention
to detail in the communication of thes e complex and intertwined datasets. Mr.
Pack continues as the RITIS program manager and is heavily involved in al
design decisions of this evergrowing endeavor. RITIS currently archives over
10 billion data points every single day in nearly every state.

Data Types in RITIS:

Connected Vehicle data from Verizon/Telogis, HERE, and others.
Realtime Origin-Destination (OD) Data

Historic Data (nearly any type)

Realtime Trajectory Data

Reaktime Turning Movement Data

Ground-based weather data.

=4 =4 -8 _a_a_2
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Wi-Fi/Bluetooth Reidentification

High-definition Signal Data

Roadside DSRC/BSM collection

Crowd-sourced incident and congestion data (Waze)
Crowd-sourced mapping data (OSM)

Probe-based speed data

Computer Aided Dispatch data from public safety vendors

= =4 -8 8 _—a _a -9

RITIS Signal Analytics

Existing

UMD CATT Lab,
SHA and various
other users both
within Maryland
and Nationally

RITIS Signal Analytics is a tool that utilizes vehicle trajectory data to calculate
the performance of signalized intersections. Instead of relying on data from
road sensors, it utilizes 3rd party connected vehicle data with high temporal
resolution ping rates. Because actual vehicle positions are known over short
time intervals, vehicle speeds and pathways through signalized intersections
can be isolated and analyzed. With this tool, users can access movement
specific metrics to identify, rank, and RITIS Signal Analytics contains two tools
that are used to analyze intersection performance.

The Intersection Analysis tool allows users to compare the performance of
signals along a corridor or across an entire region. This tool is good for scanning
across a region to identify intersections, approaches, or movements that might
have performance issues. To begin, the user selects the signals to analyze, along
with the dates, times, and days of the week. After submitting their selections,
the tool generates a report that ranks the performance of intersections,
approaches, and movements according to PMaps (a talent assessment
platform) and diagrams appear on the lower half of the screen, allowing users
to compare the performance of individual movements of the same intersection.
The tool is interactive, allowing users to click on the arrows of the diagram and
change the approach and movement of interest.

Virtual Weigh Stations (VWS)

Existing

UMD CATT Lab,
SHA

The Virtual Weigh Station tool allows law enforcement to monitor trucks
remotely and instantaneously for gross weight, axle weight, bridge/tandem
weight, and over-height violations, with direct violation printing, and an array
of analytics and reporting. As each vehicle passes a virtual weigh station, 3
photograph and weigh-in-motion information is transmitted to the VWS tool in
real time. Vehicles with potential violations are tagged with a red label, while
those without potential violations are presented with a white label. Law
enforcement personnel can utilize the tool on a tablet or mobile computer,
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Title Type Stakeholders Description
allowing them to spot potential violations in the field and take appropriate
enforcement action, if necessary.
Anne Arundel County
Parole Transportation Center Planned | Anne Arundel This project will provide a multi-modal transportation center in Parole. The
County facility will serve existing local and regional bus service but will also be designed
Transit Agencies | as an intermodal hub with possible future connectivity to modes such as
bikeshare, carshare,and ride hailing services. The project study recommended
two possible locations: the Westfield Annapolis Mall and the Harry S. Truman
Park & Ride. This facility is necessary to handle transfers between local and
regional bus servicesand to allow more docking areasto serve both. It will also
provide additional amenities for waiting passengers. The project is
recommended in the Anne Arundel County General Development Plan with
specific recommendations from the recently completed UPWP feasibility study.
MioVision Implementation Existing | Anne Arundel Project implemented MioVision technology that monitors the signal operations
County and provides ATSMP insightRiva Road, Forest Drive, College Parkway, Benfiel
Rd/Benfield Blvd
Cellular communication Existing | Anne Arundel Using ThruGreen, we have deployed cellular communication to39 full signals
County that are not connectedtothey g7 GT 7T 6 h E§gEeH Gel Tl gHJ
Fiber connectivity In Anne Arundel A9gHGegeGl §Gé EQEeH é€3GGeéel glglii Tgeé
Progress | County Rd and Bestgate RdWe will have fiber connection to 98 of 127 full signals.
Adaptive Control Software Planned | Anne Arundel Planning on deploying ACS to RivaRoad, Forest Drive and College Parkway
(Econolite Centracs) County
Howard County
Advanced Traffic Management In Howard County | This project aims to overhaul the existing aging signal system and establish an
System (ATMS) Upgrade Progress ATMS system that remotely manages and monitor s all 102 -county owned and
maintained traffic signals and optimize operations and maintenance
procedures. The goal of the ATMS project is to increase efficiency of County
roadways, improve safety, enhance system reliability, and reduce congestion
through active and remote signal monitoring. It also enables the County to
prepare for the future of traffic signal management through adapt ive signal
timings, signal priority, multimodal and future connected vehicle operations
School Zone Flasher System Existing | Howard County | The Glance cloudbased connected school beacon system through Applied

Information monitors all 131 school zone flashers in the County. This system
enables the County to supervise the school beacons and make changes to flasl
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schedules from anywhere. It also alerts you by email to any problems with the
power, batteries, or lamps, saving a trip to check them manually.
Dynamic Radar Speed Feedback | Existing | Howard County | The radar speed signs from CarmanahTechnologies are one of the newer
Signs 6GagT geT gleh EegGe TehleE éh He#Hl gE
signs that are currently implemented at two locations can be wirelessly
connected to the Glance Cloud-based connected system through Applied
Information enabling the County to supervise the unit and make changes to it
from anywhere. It also alerts you with an email to any problems with the power,
batteries or lamp saving a trip to check them manually.
CHQgGée seupté e o
Vulnerable Road User In Prince Georges | Using Al and Dynamic Roadside Signs, drivers will be alerted to pedestrians ang
System/Driver Feedback System | Progress | County hazards in the roadway.The Department of Public Works & Transportation will
also collect metrics from the system.
Integrated Corridor CV2X In Prince Georges | Smart corridor utilizing DSRC/CV2X, LIDAR, and driver feedback signs (Medica|
Progress | County, City of Center Corridor & National Harbor a Bowie/Mitchellville)
Bowie, National
Harbor
CAV Testing Pathway Planned | Prince Georges | Utilizing a portable signalized intersection and existing CAV technology the
County, Local County intends to provide CAV testing setting.
Academia, SHA
Emergency Vehicle Preemption In Prince Georges | Utilizing existing CAD (computer aided dispatch) geolocation data and
Progress | County, Anne connected infrastructure the County aims to provide emergency vehicle
Arundel County, | preemption.
Montgomery
County
Transit Signal Priority In Prince Georges | Using existing AVL system and connected infrastructure the County is pursuing
Progress | County DPW&T | transit system priority along identifies routes and corridors.
Residential Street Sweeping In Prince Georges | Usingthe existing AVL system and GIS platform the County is in the process of
Program Progress | County, outlining a residential street sweeping program to eliminate litter within

Residents of
Prince Georges
County

residential areas.
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TTS/SWIM In CH§ Geé e a| Incollaboration with TTS the County provides Spat data to TTS OEM subscriber
Progress | County, TTS & through SWIM
OEM
OPENTMS In CH§ Gée a|Web based command and control of connected traffic control devices i.e.,
Progress | County variable messaging boards, speed trailers, weather stations, etc.
511 In CH§ Ge e a| Publicly available interactive web portal which encompasses traffic incidents,
Progress | County cameras, announcements, andsnowplow tracking as it pertains to residents
within PG County.
Smart Bus Shelter Planned | CH§ Gé e a| In collaboration with PG County Transit operations the County plans to deploy
County interactive smart displays and infrastructure at high traffic public transit hubs
Rubicon / AVL In CH§ Ge e a| Utilizing a cellular based geolocation system,the County tracks snowplow route
Progress | County completion, while also providing equipment operators with turn -by-turn
navigation to ensure route completion.
Video Sharing Interoperability In Various entities | Through collaboration with various State, County, Municipal, and private
Progress entities PG County is able to share relevant video streams to stakeholders.
Detector Status In CH§ Ge e a| Utilizing Bluetooth, DSRC, TPMS, GPS, and cellular the County is collecting an
Progress | County transmitting travel time and SPaT data.
SCMS In PG County SHA | In partnership with SHA the County plans to deploy a CV certificate
Progress management system to ensure data continuity and security throughout the
landscape.
Montgomery County
I-270 at Watkins Mill Road Existing | MCDOT, Construct a new 270 interchange at Watkins Mill Road.CCTV and video
Interchange Construction SHA detection
MD 97 at Randolph Road Existing | MCDOT, Construction of a new MD 97 interchange at Randolph RoadVideo Sensors and
Interchange Construction SHA CCTV
MD 185 at Jones Bridge Road In MCDOT, Construction of MD 185 Phase 1 and 2 intersection improvements at Jones
and Kensington Parkway Phases | Progress | SHA Bridge Road and Kensington Parkway to improve access to Naval Suppor
1-2 BRAC Intersection Activity Bethesda. Video Sensors, CCTV and S Cabinets
Improvements
MD 185 at JonesBridge Road In MCDOT, Construction of MD 185 Phase 3 intersection improvements at Jones Bridge
and Kensington ParkwayPhase3 | Progress | SHA Road and Kensington Parkway toimprove access to Naval Support Activity
BRACIntersection Improvements Bethesda.Video Sensors, CCTV and S Cabinets, Dynamic left turn bay.
MD 355 BRACHighway In MCDOT, Construction of MD 355 intersection improvements between Woodmont
Improvements Progress | SHA Avenue/Glenbrook Parkway and South Wood Road/South Drive to improve
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access to Naval Support Activity Bethesda. This project is being designed ang
constructed in conjunction with Montgomery County's MD 355 Crossing
design/build project, which includes a MD 355 pedestrian underpass providing
access to Medical Center Metro Sation. Traffic Signals, Video sensors, CCTV
TSP component.

Purple Line

In
Progress

MCDOT,
SHA

Construction of a 16-mile transitway that would operate between Bethesda and
Silver Spring in Montgomery County and extend into Prince Georges County to
connect with the Metrorail system at College Park and New Carrolton. The
Bethesda to Silver Spring porton would include a parallel hiker/biker trail. The
project would provide direct connections to both branches of the Metrorail Red
Line, Green Line and Orange Line. The Purple Line would also link to all threg
MARC lines, AMTRAK, and regional/local bus services. The project would
include 21 stations. Ridership for 2040 is estimated at approximately 74,000
daily boardings. A TIFIA loan of $890 million was obligated in 2016 and utilized
by the P3 concessionaire from 2016-2022. S Cabinets, Transit TMC, Bar siwls,
UPS, CCTV.

US 29 Bus Rapid Transit
Improvement Project

Existing

MCDOT,
SHA

Implement Montgomery y ¢ T G bus tapid transit system on US 29/MD 384
between Silver Spring Metrorail Station and Burtonsville Park and Ride (15
locations). Detection with Transit to change signals and CCTV.

US 29 Corridor Improvement

Planned

MCDOT,
SHA

Expand the US 29 BRTo other corridors within Mont. County

Advanced Traffic Management
Systems

In
Progress

MCDOT,
SHA

This project provides Advanced Transportation Management Systems (ATMS)
in the County. The ATMS deploys the infrastructure to conduct real time

management and operations of the County's transportation system. Twenty-

two National Intelligent Transportation Architecture market packages have
been identified for deployment of the ATMS . Each of these market packages is
considered a subsystem of the ATMS program and may include several
elements. These subsystems are identified in the ATMS Strategic Deployment
Plan, dated February 2001, and revised July 2011. One aspect of this project
will focus on improving pedestrian walkability by creating a safer walking

environment, utilizing selected technologies, and ensuring ADA compliance.

Traffic Signal Systems
Modernization

In
Progress

MCDOT

This project providesfortheg § Ee HGg ] 6T §9G JgE 1 Ge é ¢
system. Phase | consists of planning, requirements development, systems
engineering, and testing. Phase Il consists othe acquisition of central system
hardware and software acquisition and implementation of control equipment

75|Page



¢ 8 HT G& GE TS ArchiectarE «

June 2025

Title

Type

Stakeholders

Description

and communications for intersections, as well as reconfiguration of the
communications cable plant. Phase 1 is complete.

Traffic Signals

In
Progress

MCDOT

This project provides for the design, construction and maintenance of vehicular
and pedestrian traffic signals and signal systems including new and existing
signals; reconstruction/replacement of aged and obsolete signals and
components; auxiliary signs; accessible pedestrian signals (APS); updates of the
County's centrally controlled computerized traffic signal system;
communications and interconnect into the signal system. Increases in
congestion levels and the number of accidents necessitate a continued
investment in the traffic signal system to: increase intersection
safety; accommodate changes in traffic patterns and roadway geometry;
reduce intersection delays, energy consumption and air pollution; and provide
coordinated movement on arterial routs thr ough effective traffic management
and control, utilizing modern traffic signal technologies.

Transportation improvements
for Schools

In
Progress

MCDOT

This project provides for transportation improvements such as intersection
modifications, sidewalks, traffic signals, streetlights etc. for safe pedestrian and
vehicular circulation identified in the Montgomery County Public Schools
Capital Program. Schools include but are not limited to: Page Elementary, Sligo
Middle School, Cloverly Elementary School, and Glenhaven Elementary School.
Specific Safe Routes to School studies andssessments are included separately
in the MCDOT operating budget. Two-way communications for activating or
deactivating school flyers.

Baltimore City

Citywide Traffic Signals,
Intelligent Transportation
System and Safety
Improvements

In
Progress

Baltimore City

This project includes signal and traffic improvements citywide which may
include but are not limited to traffic signal system upgrades, ITS and system
integration, traffic signal timing optimization, traffic surveillance camera
expansion, traffic signal replacements and upgrades, communications
equipment including fiber optic, copper and wireless, variable message signs,
vehicular and pedestrian detector upgrades, intersection improvements, signs
and marking. Projects included in this TIP ID are:

1) CCTV and signal rewiring citywide,

2) installation of fiber optic and copper communications citywide,

3) ITS deployment and upgrades citywide,

4) geometric improvements at multiple intersections,

5) traffic signal reconstruction, and
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6) traffic signal timing optimization. Engineering and planning funds for the
traffic signal timing optimization project were included in FY 2021.

It is necessary to upgrade the aging infrastructure of traffic signals and ITS
devices to reduce congestion and delays, distribute traffic volumes through the
roadway network, and improve the safety of motorists and pedestrians.

Transportation Management
Center Upgrade

In
Progress

Baltimore City

This project will upgrade the central computer system or Advance Traffic
Management System (ATMS) along with field controllers and integrate the
system with controllers and ITS devices tomanage traffic effectively and safely.
The system may include but is not limited to software, computer hardware,
servers, switches, and communications equipment. The current ATMS, known
8h &8G @< ¢EThlegu gh ggHe T1GE8G ;2 1
vendor. Replacement with a new system requires a complete upgade of
hardware and software, replacement of field controllers, and installation of
communications equipment for field devices. The estimated total cost has
increased from $6.15 million to $11.65 million due to the addition of 150 field
locations to the project. The existing system requires upgrades and expansion
for better functioning of the Traffic Management Center.

MLK Boulevard and Howard
Street Intersection
Improvements

Planned

Baltimore City,
Planned by MTA
controlled by
city

Martin Luther King Jr. Boulevard and Howard Street intersection improvements
will include roadway pavement rehabilitation and realignment, pedestrian

ramp modifications, storm water drainage, stormwater management, signals,
signing, roadway markings, street lighting and landscaping within the project
limits. Engineering funds through NEPA approval were authorized in FY 2020.
Engineering funds to complete final design wasauthorized in FY 2021.

This project will improve and enhance the intersection and create a more
inviting, livable, neighborhood -friendly street which can still accommodate
business patrons, local and through traffic.

BMC Other Projects

Areawide Congestion
Management

Planned

Baltimore City,
Baltimore
County,

Carroll County,
Harford County,
Howard Caunty,

This is an ongoing program to provide traffic control, management, and
monitoring on State highways. These improvements may include but are not
limited to the employment of variable message signs, video for traffic
management (CCTV), traffic management detectors, signal systemization and
remote timing, permanent congestion monitoring systems employed by the

CHART program, deployment of local jurisdiction intelligent transportation

system (ITS) projects, and the development of park and-ride facilities. These
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¢T eeG 0G| projects together provide an important air quality component of reducing
County emissions from motor vehicles in the Baltimore region.
WILMAPCO (Cecil County) TIP Other Projects

Areawide Congestion Planned | Cecil Cainty Program to provide traffic control, management, and monitoring on SHA

Management SHA highways.

System preservation investments, including intelligent transportation system
deployment, park-and-ride facilities, permanent congestion monitoring
systems, signal systemization, remote timing, traffic management detectors,
traffic management video/CCTV, vaiable message signing, ensure a
systemwide state of good repair.

National Electric Vehicle Planned | Cecil Cainty To provide a network of electric vehicle chargers that contribute to the

Infrastructure (NEVI) Program SHA acceleration of equitable adoption of electric vehicles, including for those who
cannot reliably charge at home, reduce transportation-related greenhouse gas
emissions, help put Maryland on a path of net-zero emissions and improve the
mobility of passenger and commercial electric vehicles.

Salisbury Wicomico (SWMPO)TIP Other Projects

Areawide Congestion Planned | SHA Program to provide traffic control, management, and monitoring on MDOT SHA

Management highways.

NEVI Program Planned | SHA DGe C8T§9gGeG yGeéelHge bPeGgeGe aGEH
network of convenient, reliable, affordable, and equitable electric vehicle
¢eGerHeerHh &GyJGe Ce8HTI GEGEOh EehgéGel ¢
major highways, and within communities along public roads or publicly
accessible locations. Contributions from third parties will be utilized to match
federal funds.

Cumberland Area MPO TIP (CAMPOQO) Other Projects
Areawide Congestion Planned | SHA Program to provide traffic control, management, and monitoring on SHA
Management highways.

yeGl el ¢T ! (SMRARQ) Bthet Redjectd & C
Areawide Congestion Planned | SHA This is an ongoing program to provide traffic control, management, and

Management

monitoring on state highways. These improvements may include but are not
limited to the employment of variable message signs, video for traffic
management (CCTV), traffic management detectors, signal systemization and
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remote timing, permanent congestion monitoring systems employed by the
CHART program, deployment of local jurisdiction intelligent transportation
system (ITS)projects, and the development of park and ride facilities.

NEVI Program

Planned

SHA

The National Electric Vehicle Infrastructure (NEVI) Program will create a
network of convenient, reliable, affordable, and equitable electric vehicle
eGéHéeerHh B8GyGE C¢CE8HT GEGEOh EehgeGel g
major highways, and within communities along public roads or publicly
accessible locations. Contributions from third parties will be utilized to match
federal funds.

Hagerstown Eastern Pan Handle MPO TIP (HEPMPO)

Areawide Congestion
Management

Planned

SHA

Program to provide traffic control, management, and monitoring on SHA
highways.
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3.5 Maryland ITS Inventory

The Maryland SHA is comprised of seven(7) districts. The district offices provide the traveling
public with a safe, wellmaintained highway system. The District Engineer oversees all district
operations, which include traffic, construction, maintenance, project development, right -of-way,
and utilities. Seven engineering districts cover the 23 counties of the state. Thedistrict offices are
in Salisbury, Chestertown, Greenbelt, Hunt Valley, Annapolis, LaVale, and Frederick.

The local Traffic Operations Centers TOCg are responsible for identifying and managing incidents
as well as working to prevent secondary crashes. The@C operators areprovided with a variety of
tools to perform their duties, including Closed Circuit Television (CCTV) CamerasDynamic
Message Signs (DMS), Highway Advisory Radio (HAR), height and speed warning systems, a fog
warning system, Portable Dynamic MessageSigns (PDMS), andPortable CCTV (PCCTV) Cameras.
The type and number of devices deployed are shown inTable 12 below.

Table 12: List of Existing ITS Devices

DMS HAR SHAZAM | Traffic Sensors CCTV

Allegany County 5 1 2 - 10
Anne Arundel County 42 3 - 26 75
Baltimore City 65 - - 13 178
Baltimore County 51 - - 69 105
Calvert County - - - - 2
Caroline County 2 - - 1 2
Carroll County - - - - 0
Cecil County 13 2 1 - 25
Charles County 2 1 - - 13
Dorchester County 1 1 - 2
Frederick County 6 - - 13 15
Garrett County 2 - - - 8
Harford County 14 1 1 - 27
Howard County 21 - - 25 39
Kent County - - - 1 1
Montgomery County 38 4 3 72 239
Prince George's County 33 1 2 103 73
Queen Anne's County 9 3 4 20 23
StMarf 6 h y g1 GIT T - - - - 6
Somerset County - - - - 1
Talbot County 1 - 1 1 5
Washington County 3 2 3 1 14
Wicomico County 2 1 2 5 6
Worcester County 6 1 2 4 9
Statewide (car mounted) 288 21 22 354 866
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Table 13 below lists the proposed ITSdevicesin the TSMO master plan

Table 13: Proposed TSMO ITS Assets

June 2025

CCTV 292

Detectors 284
DMS 31

RSU 282
Weather Sensors 9
Weigh Station 22

Grand Total 920
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4. Architecture Components

4.1 Description of Elements

The "Elements" are defined as the basic building blocks of any regional ITSarchitecture and are
used to describe a system or piece of a system. Specifically, Elements are represented in
architecture diagrams (see Section 5) by the boxes that are exchanging information (through
interconnects and information flows). In the case of Maryland® Architecture, Elements represent
collections of hardware, software, data,and processesthat work together to achieve a common
goal within the overall Maryland tr ansportation system. The descriptions that follow provide the
particular entities that each Maryland Architecture Element represents.

A key feature of the Maryland Statewide ITS Architecture is the use of a "hybrid" approach for
defining ITS deployments and systems. Under this approach, Architecture Elementsi which are
the entities, such as Transit Management Centers, depicted in the Achitecture & are characterized
as either "Generic" or "Specific,” depending on the level of ITS initiatives related to that Element
or associatedstakeholder agency. For example, the Generic Element Archived Data Management
Centers refers collectively to multiple entities across the state that maintain archived systems or
databases. Although Archived Data Management Centers are not identified in the architecture
diagrams, individual facilities are included in this section. Here, the Element-- Archived Data
Management Centers is defined and followed by a list of individual facilities across the state that
archive pertinent ITS data.

In contrast to Generic Elements, thearchitecture also contains Specific Elements. An example of
a Specific Element is the Montgomery County TMC. This Element refers to a particular facility
(rather than a generic entity) that has a number of existing and planned ITS projects associated
with it. The use of Generic and Specific Elements in the Marylan&tatewide ITS Architecture varies
according to the level of ITS initiatives related to an Element or associatedstakeholder agency.
More concretely, the following criteria were used to determine the treatment of individual
Elements:

1  Where particular facilities were not readily identifiable, the Generic Element approach was
used.

1 Where patrticular facilities were identifiable, but the facts provided were not sufficiently
detailed to identify the pertinent information flows, the Generic Element approach was
used, and the individual facilities were included in the descriptions of the corresponding
Elements included in this section.

1 Where patrticular facilities were readily identifiable and the data were sufficiently detailed
to identify pertinent information flows, the Specific Element approach was used.

The following descriptions identify whether the Element is Specific or Generic. For most Generic
Elements, the description also provides a list of the agency/organization entities that are
represented a referred to as "facilities." Therefore, each agency o organization that is defined as
a Maryland Statewide ITSArchitecture Stakeholder (see Section 3.2- Stakeholder List) will have
one or more Specific Elements or facilities (which are linked to a Generic Element) that are
associated with their operations and/or interests.
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4.1.1 Adjacent State TMCs

Adjacent TMCs is a Generic Element that represents the systems and personnel that manage a
broad range of transportation infrastructures within states bordering Maryland. Maryland is
bordered by Washington D.C. and Virginia to the south, West Virginia to the southwest,
Pennsylvania to the north, and Delaware to the northeast. These offices/operations centers
generally monitor and control traffic, as well as coordinate maintenance, construction, and
incident management operations along freeways and arterials.

Facilities represented by this Generic Element include:
9 District Department of Transportation ( DDOT) CapTORTOC
Delaware Department of Transportation (DelDOT) TMC
Virginia Department of Transportation (VDOT) NOVATOC
Virginia Department of Transportation (VDOT) NOVA Traffic Field Operations (NRO TFO)
VDOT High-Occupancy Toll (HOT) Operations Center
Pennsylvania Department of Transportation (PennDQOT) District 8-0 TMC
Pennsylvania Department of Transportation (PennDQOT) District 9-0 TMC
Archived Data Management Centers

= =4 =4 -8 -4 -8

The Archived Database Management Center is a Generic Element that represents centralized
office locations, systems, and personnel for agencies that collect or may have an interest in
collecting, archiving, managing, and distributing data generated from various ITS sources. These
agencies are typically regional and use the data for transportation administration, policy
evaluation, safety, planning, performance monitoring, program assessment, operations, and
research applications.

Facilities represented by this Generic Element include:
1. Baltimore Metropolitan Council Office
Cumberland MPO Office
Hagerstown MPO Office
MNCPPC Database and Office
MWCOG Database and Office
Tri-County Council for Southern Maryland Office
Tri-County Council for Western Maryland Office
Wilmington Area Planning Council Office
9. Salisbury/Wicomico Metropolitan Planning Organization Office

© N Ok WD

4.1.2 Arterial Field Equipment

Arterial Field Equipment is a Generic Element that represents both the existing and planned
equipment distributed on and along arterial roadways that monitor and control traffic, as well as
monitor and manage the roadway itself. Equipment may include traffic detectors, environmental
sensors, traffic signals, highway advisory radios, dynamic message signs, CCTV cameras and video
image processing systems, and grade crossing warning systems. These devices are owned and
operated by agencies associated with theLocal TMCs Element, the Montgomery County TMC,
Prince George's County TRIP Center, and Baltimore City TMC Elements.
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4.1.3 Baltimore City TMC

The City of Baltimore Traffic Management Center is a Specific Element that represents systems
and personnel involved in the maintenance and operation of roadways and traffic signals within
the city. This includes systems that monitor and manage traffic alongBaltimore City arterials and
road network, coordinates with other agencies within the city, adjacent counties, State, and federal
as necessary

4.1.4 Capital Wireless Information Net (CapWIN)

Capital Wireless Information Net (CapWIN) is a Specific Element that represents the systems that
comprise this first-responder data communications and information -sharing network. CapWIN
allows first responders (represented in the Architecture by the Emergency Vehicles Element) to
communicate with emergency personnel from other jurisdictions from/at an incident scene using
handheld and in-vehicle devices.

4.1.5 CHART Centers

Coordinated Highways Action Response Team (CHARTDperations Centers is a Specific Element
that represents the systems and personnel responsible for improving the real-time operations of
Maryland's highway system through teamwork and technology. This includes the Statewide
Operation Center (SOC), CHART Traffic Opetians Centers (TOCS}, including Eastern Shore Traffic
Operations (ESTO),currently operating through the SOC CHARTCollege Park TOC 3; CHART
Golden Ring TOC 4; and CHART Frederick TOC 7, and the Maryland Department of Transportation
(MDOT) Network Operations Center (NOC) in Hanover, MD. The CHART SOC, also located in
Hanover, houses the backbone database for multiple transportation operations in Maryland and
provides a connection between the regional CHART Traffic Operations Centers (TOCs) located
throughout the state, as well as various other transportation stakeholder agencies. Specific
systems housed at the SOC include the CHART Advanced Traffic Management System (ATMS), the
Emergency Operations Reporting System (EORS), and the CHART website ("CHART Web"), among
others. CHART is responsible for operating ITS systems, contrahg traffic, coordinating with other
agencies during incidents, and performing other traffic engineering to improve highway
operations.

4.1.6 Commercial Vehicles

Commercial Vehicles is a Generic Element that represents privately owned freighthauling
vehicles operating in the state and surrounding region. These vehicles include the onboard
devices that allow for communication with Commercial Vehicle Operations, Inspection Facilities
and Systems, and other roadside devices, such as Toll Collection Devices.

4.1.7 CVO Administrative Offices and Systems

Commercial Vehicle Operations (CVO) Systems Centers is a Generic Element that includes both
the systems and the personnel responsible for performing administrative functions supporting
credentials, tax, road usage, and safety regulations for commercial velcles. It also issues
credentials, collects fees, and taxes, and supports enforcement of road usage and credential
requirements. This Element also includes the Maryland Commercial Vehicle Information Systems
and Networks (CVISN) systems.

Facilities represented by this Generic Element include:
1. Maryland SHA Motor Carrier Division (MCD) Offices
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Titling and Registration Issuance System (TARIS 2)
Maryland International Registration Plan (MIRP) System
MVA/MDOT Mainframe

Automated Hauling Permitting System (AHPS)

Maryland Hazardous Waste Vehicle Certification System
Maryland Fuel Tax System

OneStop Credentialing Portal (planned system)

. PreVIEW

10. Heavy Vehicle Registration System (HVRS)

©ooNoOr~®WDN

4.1.8 CVO Inspection Systems/Facilities

Commercial Vehicle Operations (CVO) Inspection Facilitiesre a Generic Element that represents
CVO inspection facilities and associated equipment, personnel, and systems that support vehicle
identification for credential checking, roadside safety inspections, and weigh-in-motion checks.

Facilities represented by this generic Element include:
1. Titling and Registration Issuance System (TARIS 2)
PrePass
ASPEN
VINAssist
Maryland Interagency Law Enforcement System (MILES)
National Crime Information Center (NCIC 2000)
Mainline Roadside Sensors Ramp/Portable/Facility Sensors
Virtual Weigh Station System (VWS)
PreVIEW
. Carrier Automated Performance Review Information (CAPRI)
. Safety Fitness Electronic Records (SAFER)
12. SAFETYNET
13. Performance and Registration Information Systems Management Program (PRISM)
14. MDTA Police Inspection Installations and Systems
15. Maryland State Police Inspection Installations and Systems
16. COMPASS
17. Commercial Safety Analysis (CSA) 2010 Planned System
18. Inspection Selection System (ISS)
19. Truck Weigh and Inspection System (TWIS)
20. MSPElectronic Traffic Information exchange (ETIX)
21. Thermal Brake-Imaging Infrared Camera System
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4.1.9 Emergency Operations Centers

Emergency Operations Centers is a Generic Element that represents the systems and personnel
responsible for centralized emergency coordination during emergency situations. The Emergency
Management Centers provide a single point of coordination by collocating representatives from
various emergency response agencies/departments.

Facilities represented by this Generic Element include:
1. State and Local Mobile Command Centers and Units
2. Maryland Department of Emergency Management (MDEM) Joint Operations Centers
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Maryland Coordination and Analysis Center (MCAC)

Adjacent State County and Statewide Emergency Operations Centers

Federal Emergency Management and Department of Homeland Security Centers
Allegany County Emergency Operations Center

Anne Arundel County Emergency Operations Center

Baltimore City Emergency Control Center

Baltimore County Emergency Operations Center

. Calvert County Emergency Operations Center

. Caroline County Emergency Operations Center

. Carroll County Emergency Operations Center

. Cecil County Emergency Operations Center

. Charles County Emergency Operations Center

. Dorchester County Emergency Operations Center

. Frederick County Emergency Operations Center

. Garrett County Emergency Operations Center

. Harford County Emergency Operations Center

. Howard County Emergency Operations Center

. Kent County Emergency Operations Center

. Montgomery County Emergency Operations Center

. Ocean CityEmergency Operations Center

. Prince George's County Emergency Operations Center
. Queen Anne's County Emergency Operations Center
. Somerset County Department Emergency Operations Center
. St. Mary's County Emergency Operations Center

. Talbot County Emergency Operations Center

. Washington County Emergency Operations Center

. Wicomico County Emergency Operations Center

. Worchester County Emergency Operations Center

. Annapolis Emergency Operations Center

4.1.10 Emergency Vehicles

Emergency Vehicles is a Generic Element that represents emergency responders and vehicles

owned and operated by public safety transportation agencies and private entities that respond to
incidents and emergencies. These include police, fire, EMS, towing/wecker, and traffic patrol
personnel and vehicles from within Maryland and adjacent states.

4.1.11 Federal Agencies
Federal Agencies is a Generic Element that represents the agencies that support andespond to
incidents, emergencies, andevents.

Agencies represented by this generic Elementinclude:

1.
2.
3.

Federal Emergency Management Agency (FEMA)
Federal Highway Administration (FHWA)
United States Department of Transportation (USDOT)
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4.1.12 Freeway Field Equipment

Freeway Field Equipment is a Generic Element that represents both the existing and planned
equipment distributed on and along the freeways that monitor and control traffic, as well as
monitor and manage the roadway itself. Equipment may include traffic detectors, environmental
sensors, Highway Advisory Radios (HAR),Dynamic Message Signs (DMS), Toll Rate Signs (TRS),
CCTV cameras, video image processing systems, grade crossing warning systems, reversible lane
management systems, and barrier systems that conrol access to transportation infrastructure
such as roadways, bridges, and tunnels.

4.1.13 Intermodal Freight Facilities

Intermodal Freight Facilities is a Generic Element that represents systems and personnel
responsible for the operations of freight transportation systems (e.g., airlines, heavy rail, and
seaports).

Facilities represented by this generic Element include:
1. Canton Marine Terminal
Dundalk Marine Terminal
Fairfield Auto Terminal
Highland Marine Terminal
MAA&BW!I Center
MWAA (Metropolitan Washington Airports Authority) Center
Norfolk Southern Transload Yard
North Locust Point Operations Center
Point Breeze Operations Center
. Rukert Marine Terminal Operations Center
. Seagirt Marine Terminal Operations Center
. South Locust Point Operations Center
. Sparrows Point Operations Center
. Clinton Street Marine Terminal
. Bayview Intermodal Yard (Norfolk Southern Railroad)
. Masonville Auto Terminal
. Curtis Bay Terminal
. Baltimore/Washington International/Thurgood Marshall Airport

©ooNoO~®WDN
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4.1.15 ISP Centers

Information Service Providers (ISP) Centersare a Generic Element that represents centers that
collect, process, store, and disseminate transportation information to system operators, planners,
data archives, and the traveling public. This Element includes the systems and personnel operating
within the ISP centers.

Facilities represented by this generic Element include:
1. The Eastern TransportationCoalition Information Systems Network (ISN)
2. Private Sector ISP Centers
3. Regional Transit ElectronicClearinghouse
4. The Eastern TransportationCoalition Traffic Information Database and Systems
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4.1.15 Local TMCs

Local TMCs is a Generic Element that represents locations that manage a broad range of
transportation facilities including rural and suburban highway systems, urban and suburban traffic
control systems, as well as event traffic coordination. These officesbperations centers monitor
and control traffic and road networks. This Element includes both the systems and personnel
involved in the operations within the office/operations centers.

Facilities represented by this Generic Element include:
1. SHA Traffic Signal Offices

2. Adjacent State Local TMCs and Offices 15. Garrett County Roads Department Office
3. Allegany County Public Works Division 16. Harford County DPW Center
Office 17. Howard County DPW Office
4. Anne Arundel County DPWCenter 18. Hyattsville DPW Office
5. Baltimore County DPW Center 19. Kent County DPW Office
6. Calvert County DPW Office 20. Ravens Stadium Operations Center
7. Caroline County DPW Traffic Office 21. Redskins Stadium Operations Center
8. Carroll County DPW Office 22. Queen Anne's County DPW Office
9. Cecil County DPW Office 23. Saint Mary's County DPW Office
10. Charles County DPW Office 24. Somerset County DPW Office
11. City of Annapolis DPW Office 25. Talbot County DPW Office
12. City of Rockville TMC 26. Washington County DPW Office
13. Dorchester County DPW Office 27. Wicomico County DPW Office
14. Frederick County DPW Center 28. Worcester County DPW Offie

4.1.16 Maintenance and Construction Management Centers

Maintenance and Construction Management Centers is a Generic Element that represents those
centers/offices/shops that monitor and manage roadway and transit infrastructure construction
and maintenance activities along arterials, freeways, and transit systens. This Element includes
the systems and personnel responsible for operations within centers.

Facilities represented by this Element include:

1. SHAArterial Traffic Signal and 16. SHAGIen Burnie Maintenance Shop
Maintenance Offices and Shops 17. SHAGolden Ring Maintenance Shop

2. SHAAnnapolis Maintenance Shop 18. SHAHagerstown Maintenance Shop

3. SHABerlin Maintenance Shop 19. SHAHancock Maintenance Shop

4. SHABoonsboro Maintenance Shop 20. SHAHereford Maintenance Shop

5. SHABrooklandville Maintenance Shop 21. SHAKensington Maintenance Shop

6. SHACambridge Maintenance Shop 22. SHAKeysers Ridge Maintenance Shop

7. SHACentreville Maintenance Shop 23. SHALa Plata Maintenance Shop

8. SHAChurchville Maintenance Shop 24. SHALaurel Maintenance Shop

9. SHADarlington Maintenance Shop 25. SHALeonardtown Maintenance Shop

10. SHADayton Maintenance Shop 26. SHARadio and Shop

11. SHADenton Maintenance Shop 27. SHAOakland Maintenance Shop

12. SHAEaston Maintenance Shop 28. SHAOId Town Maintenance Shop

13. SHAEIkton Maintenance Shop 29. SHAOwings Mills Maintenance Shop

14. SHAFairland Maintenance Shop 30. SHAPrince Frederick Maintenance Shop

15. SHAGaithersburg Maintenance Shop 31. SHAPrincess Anne Maintenance Shop
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32. SHASnow Hill Maintenance Shop 37. SHATown Hill Maintenance Shop

33. SHASouthern Avenue Maintenance 38. Transit Agency Maintenance Centers
Shop 39. SHAUpper Marlborough Maintenance

34. SHAStevenson Maintenance Shop Shop

35. SHASylmar Maintenance Shop 40. SHAWestminster Maintenance Shop

36. SHAThurmont Maintenance Shop

4.1.17 Maintenance and Construction Vehicles

Maintenance and Construction Vehicles is a Generic Element that represents maintenance,
construction, or other specialized service vehicles or equipment that provide the sensory,
processing, storage, and communications functions necessary to support highwg maintenance
and construction. This Element includes the existing and future in-vehicle systems that
communicate with maintenance and construction centers/offices/shops for routine and
emergency activities.

4.1.18 Maryland State Police Centers

Maryland State Police Centers is a Specific Element that represents the systems and personnel
responsible for security and law enforcement on and along Maryland's highway system. This
includes personnel and systems used for dispatch, commercial vehicle enércement, and
emergency operation functions located at Maryland State Police Barracks and other facilities
located throughout Maryland.

4.1.19 MATOQRITIS

Metropolitan Area Transportation Operations Coordination (MATOC) is a Specific Element that
represents MATOC operations staff and operational systems used to improve incident and
transportation information dissemination within the Washington Metropolitan region. MATOC is a

regionally oriented program working in parallel with Regional Integrated Transportation

Information System (RITIS) initiatives to provide operational staff the ability to coordinate

regional-level transportation and incident management between Metropolitan Washington area

stakeholders, facilitate use, enhance standard operating procedures and notification practices,
and provide more timely and accurate transportation information to the public during incidents.

RITIS refers to a system developed by the University of Maryland to interface various regional
transportation and emergency operations centers, collect, fuse, and disseminate their electronic
data streams, and display the consolidated data in a webbased format. RITIS also archives all data
for research purposes.

4.1.20 MDE Emergency Response Division Center

Maryland Department of the Environment (MDE) Emergency Response Division Center is a
Specific Element that represents the systems and personnel involved in incident response for
HAZMAT and other environmental impact incidents, as well as monitoring emissions and air

quality levels within Maryland.
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4.1.21 MDTA Authority Operations Centers

MDTA Authority Operations Centers (AOC) is a Specific Element that represents systems and
personnel responsible for monitoring, managing, and maintaining traffic, tolls, and bridge/tunnel
facilities. This includes the AOC Central and AOC South locations, sawell as other MDTA
operational offices.

AOC locations represented by this Element include:
1. John F. Kennedy Memorial Highway (195) Toll Road
Fort McHenry Tunnel (I-95)
Francis Scott Key Bridge (1695)
Baltimore Harbor Tunnel (1-895)
Harry W. Nice Memorial Bridge (US 301)
Thomas J. Hatem Memorial Bridge (US 40)
William Preston Lane, Jr. Memorial (Bay) Bridge (US 50/301)
8. Intercounty Connector (ICC) Toll Road

No gk wd

4.1.22 MDTA Police Centers

Maryland Transportation Authority (MDTA) Police Centers is a Specific Element that represents
the systems and personnel responsible for security and law enforcement at the Authority's
highways, tunnels, and bridges, the Baltimore/Washington International Thurgood Marshall
Airport, and the Port of Baltimore. This includes personnel and systems used for dispatch and
emergency operation functions, as well as commercial vehicle enforcement and administration.

4.1.123 MDTA Toll Field Equipment

Toll Center Field Equipment is a Generic Element that represents toll collection facilities and field
equipment that allow vehicle operators to pay tolls. Payments may be made manually or via
Electronic Toll Collection (ETC a at-speed/open-road tolling) and may include the capability to
implement various variable road pricing policies. This Element includes both the systems and
personnel operating at the field locations.

MDTA Toll Field Equipment is located at the following:
1. John F. Kennedy Memorial Highway (195) Toll Road
Fort McHenry Tunnel (I-95)
Francis Scott Key Bridge (1695)
Baltimore Harbor Tunnel (1-895)
Harry W. Nice Memorial Bridge (US 301)
Thomas J. Hatem Memorial Bridge (US 40)
William Preston Lane, Jr. Memorial (Bay) Bridge (U$0/301)
8. Intercounty Connector (ICC) Toll Road

No ok wN

4.1.24 Media Outlets

Media Outlets are a Generic Element that represents information systems that provide traffic
reports, travel conditions, and other transportation -related news services to the traveling public
through radio, TV, and other media.
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4.1.25 MIEMSS Center

The Maryland Institute of Emergency Medical Services Systems Cente(MIEMSS) is a Specific
Element representing the personnel and systems required to manage and operate MIEMSS.
MIEMSS is the statewide database that coordinates information between personnel operating:
volunteer and career EMS providers, medical and nursing facilities, transportation systems, trauma
and specialty care centers, and emergency departments.

4.1.26 Montgomery County TMC

The Montgomery County Traffic Management Center (TMC) is a Specific Element that represents
systems and personnel involved in roadway maintenance and construction, traffic control, snow

removal, and other traffic engineering services within the County. Speific ITS program operations

include the advanced traffic response system, traffic signal control system, camera video
surveillance system, traveler advisory radio system, GPS technology for vehiclébased tracking, a

fiber-optic-based communication system,and other systems within Montgomery County.

4.1.27 MTA Centers

Maryland Transit Administration (MTA) Centers is a Specific Element that represents the systems
and personnel responsible for operations of fixed-route light rail, heavy rail, bus, and paratransit
services within Baltimore and throughout Maryland.

MTA Centers represented by this Element include:
1. Baltimore County Ride
MTA Bus Operations Center
MTA Light Rail Operations Center
MTA Metro Operations Center
MTA Paratransit Operations Center
MTA MARC, Amtrak, and Rail Freight System Operations Center
MTA Transit Team responsible for information dissemination to the media
8. MTA Rail Freight Services Operations

NogarwN

4.1.28 MVA Offices/Emission Management Centers

Motor Vehicle Administration (MVA) Offices/Emission Management Centers is a Specific Element
that represents offices/locations responsible for managing licensing credentials and facilitating
air quality managers in monitoring emissions from registered vehicles. This Element is also
responsible for vehicle registration, driver licensing, and emissions testing. Each of the Maryland
Vehicle Emissions Inspection Program (VEIP) testing facilities are represented within this Element.

MVA locations represented by this Element include:

1. Commercial Vehicle Operator 8. Charles County VEIP
Registration and Licensing Offices 9. Frederick County VEIP

2. Anne Arundel County VEIP 10. Harford County VEIP

3. Baltimore City VEIP 11. Howard County VEIP

4. Baltimore County VEIP 12. Montgomery County VEIP

5. Calvert County VEIP 13. Prince George's County VEIP

6. Carroll County VEIP 14. Queen Anne's County VEIP

7. Cecil County VEIP 15. Washington County VEIP
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4.1.29 Other CVO Administrative Offices and Systems

Other CVO Administrative Offices and Systems is &eneric Element that is included only to

represent interconnects and information flows between two facilities within the CVO

Administrative Offices and Systems generic Element. Primarily, these Elements allow for
coordinated administration of commercial ve hicle credentialing, tax records, safety and cargo

inspections, and HAZMAT carriers. This Element includes the systems and personnel operating
within/for facilities associated with the CVO Administrative Offices and Systems Element.

4.1.30 Other Local TMCs

Other Local Traffic Management Centers (TMCs)re generic Elementsthat are included only to
represent interconnects and information flows between two facilities within the local TMCs'
generic Elements. Primarily, these Elements allow for coordinated arterial traffic management
activities across jurisdictional and operational boundaries. This Element includes the systems and
personnel operating within/for facilities associated with the Local TMCs Element.

4.1.31 Parking Management Centers

Parking Management Centers is a Generic Element that represents systems and personnel
responsible for electronic monitoring and management of parking facilities throughout the State,
including airport and transit parking facilities that have automated park ing systems.

Facilities represented by this generic Element include:
1. BWI Parking Center
2. MTA Transit Parking Facilities and Centers
3. Private/Contracted Parking Facilities
4. WMATA Parking Management Center

4.1.32 Personal Traveler Information Devices

Personal Traveler Information Devices is a Generic Element that represents devices that enable
travelers to receive formatted traffic advisories from their homes, places of work, major trip
generation sites, and other types of electronic media. Examples irtlude computers, televisions,
phones, Personal Navigation Devices (PND), etc.

4.1.33 Prince George's County TRIP Center

The Prince George's County Transportation Response Information Partnership (TRIP) Center is a
Specific Element that represents systems and personnel involved in roadway maintenance and
construction, traffic control, snow removal, and other traffic engineering services within the
County. The Center was established with the goal of integrating existing, standalone
transportation systems within Prince George's County. These systems specifically include traffic
signal systems, weather sensors, and eletonic message signs. The TRIP Center also has the
capability of sharing traffic monitoring video with  SHA CHART andcommunicating with local
enforcement officials and other nearby traffic management centers.

4.1.34 Public Safety Offices and Dispatch Centers

Public Safety Offices and Dispatch Centers is a Generic Element that represents local, transit, and
county-operated offices and centers throughout Maryland and adjacent states responsible for
dispatching, managing, and housing public safety operations.
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This Element includes systems and personnel that coordinate incident dispatch and response with
various emergency response agencies, as well as dispatch requests from responders in the field.
Public safety vehicles and other specialty response vehicles, sth as wreckers, ambulances, and
local fire, police, and EMS, as well as HAZMAT teams are dispatched and managed by these offices
and centers.

Facilities represented by this Generic Element include:

1. Maryland Transit Administration Police 19. Prince George's County 911, Police and
2. WMATA Metro Transit Police Fire Offices
3. Allegany County 911, Police and Fire 20. Queen Anne's County 911, Police and Fire
Offices Offices
4. Anne Arundel County 911, Police and Fire 21. Somerset County 911, Police and Fire
Offices Offices
5. Baltimore County 911, Police and Fire 22. St. Mary's County 911, Police and Fire
Offices Offices
6. Baltimore City 911, Police and Fire Offices 23. Talbot County 911, Police and Fire Offices
7. Calvert County 911, Police and Fire Offices 24. Washington County 911, Police and Fire
8. Caroline County 911, Police and Fire Offices
Offices 25. Wicomico County 911, Police and Fire
9. Carroll County 911, Police and Fire Offices Offices
10. Cecil County 911, Police and Fire Offices 26. Worchester County 911, Police and Fire
11. Charles County 911, Police and Fire Offices Offices
12. Dorchester County 911, Police and Fire 27. Regional 911 Backup Facilities
Offices 28. Emergency Medical Services Offices
13. Frederick County 911, Police and Fire 29. Adjacent State Local Public Safety Offices
Offices and Dispatch Centers
14. Garrett County 911, Police and Fire Offices 30. Adjacent State Highway Patrol and State
15. Harford County 911, Police and Fire Police Offices and Dispatch Centers
Offices 31. Federal Public Safety Installations
16. Howard County 911, Police and Fire 32. Local Sheriff Offices
Offices 33. National Park Service/US Park Police
17. Kent County 911, Police and Fire Offices 34. Office of the Chief Medical Examiner
18. Montgomery County 911, Police and Fire
Offices

4.1.35 Transit Field Equipment

Transit Field Equipment is a Generic Element that represents both the existing and planned
equipment distributed at and along transit routes, stations, and parking facilities. EQuipment may
include sensors, security cameras, passenger information display igns, kiosks, and message
annunciators. These devices are owned and operated by agencies associated with the Transit
Management Centers Element.

4.1.36 Transit Management Centers

Transit Management Centers is a Generic Element that represents locations that are responsible
for managing paratransit and fixed-route transit vehicle fleets, as well as coordinating with other
modes and transportation services. This Element provides opeations, maintenance, customer
information, planning, and management functions for the transit service. This Element spans
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distinct central dispatch and garage management systems and supports the spectrum of fixed
route, flexible route, paratransit services, transit rail, andBus Rapid Transit (BRT) service.

Facilities represented by this Generic Element include:
1. Allegany County Transit (ACT)
AMTRAK Center
Baltimore County Ride
City of Annapolis Department of Transportation
County Commuter (Washington County)
D.C. Regional Electronic Transit Clearing House
Frederick County TransIT
Harford County Mass Transit
Howard County Public Transportation
. Montgomery County Ride On Operations Center
. Ocean City Bus System
12. Prince George's Countya The Bus
13. St. Mary's County Transit System
14. Worchester County Ride
15. Washington County Commuter
16. Charles County VanGO
17. Calvert County Public Transportation
18. Regional Transportation Agency of Central Maryland (RTA)
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4.1.37 Transit Vehicles

Transit Vehicles is a Generic Element that represents rail cars, buses, paratransit vehicles, light rail
vehicles, other vehicles designed to carry passengers, and supervisoryehicles. This Element also
includes the existing and future in-vehicle systems and personnel operating these vehicles.

4.1.38 Universities

Universities is a Generic Element that represents Universities throughout the region. This generic
Element represents Universities during emergencies and major events as well as the CATT Lab
from the University of Maryland (UMD)

Universities included in this generic Element include:

1. CapWIN Board of Directors

2. Department of Transportation and Urban Infrastructure Studies, Morgan State University
3. National Transportation Center, Morgan State University

4. University of Maryland Center for Advanced Transportation Technology Lab (CATT Lab)

4.1.40 Vehicles

Vehicles is a Generic Element that represents vehicles owned and operated by the general public,
including existing/future mobile and integrated in -vehicle systems that provide GPS, sensory,
processing, storage, and communications functions necessary to spport efficient, safe, and
convenient travel.
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4.1.41 WMATA Operations Control Center
The WMATA Operations Control Center is a Specific Element that represents the systems and
personnel responsible for operations of the Metrorail and Metrobus transit systems in

metropolitan Washington, D.C.

4.2 Operational
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below in Table 14. The table primarily defines roles and responsibilities in operational
information sharing between stakeholders. Other defined roles and
responsibilities include existing/future participation in particular regional projects, as well as
regional systemsintegration responsibilities. As such, roles and responsibilities that do not involve
external stakeholders a such as an agency tracking its vehiclesi are generally not included in the

of the operational concept are to:

1. Provide an overview of the operations in the key Maryland Regions.
2. Identify current and future stakeholder roles and responsibilities in the implementation of

operational strategies and regional intelligent transportation systems.
3. Lay the groundwork for future agency agreements and project-level concepts of

operations.

4. lllustrate how agency personnel, systems, and other resources interact, as a basis for
developing the updated ITS architecture.
5. Achieve buy-in on these roles and responsibilities and lay the groundwork for future
agency agreements.

Only those stakeholders associated with specific Elements (see Section 4.14 Description of
Elements) within the Maryland Statewide ITS Architecture are defined within the operational
concept. The operational concept table is organized alphabetically by stakeholder.

Table 14: Stakeholders' Roles and Responsibilities

Stakeholder Roles and Responsibilities | Status
Emergency Management

Participate in regional emergency detour operations, including Planned
coordination along Freewaylncident Traffic Management (FITM)
routes.
Provide SHACHARTwith emergency services support. Existing
Provide SHACHARTwith incident information. Planned

Baltimore City [Provide MDTAwith emergency servicessupport. Planned
Provide MDTAwith incident information. Planned
Providelocal  public safety agencieswith incident information. | Existing
Provide MTAwith emergency servicessupport. Planned

Maintenance and Construction

Perform and coordinate maintenance activities (including snow -
removal, road repairs, etc.) for non-state roadways. Existing
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Stakeholder Roles and Responsibilities Status
Provide construction and design activities, including coordination of | Existing
construction activity with adjacent jurisdictions and SHA

Surface Street Management
Operate and maintain traffic signals along non-state -
e Existing
roadways within city limits.
Provide SHACHARTwith traffic flow information. Planned
Provide SHA CHARTwith CCTVimages and DMS messages.
Planned
Provide MDTAwith traffic flow information. Planned
Provide MDTAwith CCTVimages and DMSmessages. Planned
Provide MTAwith CCTVimages. Planned
Transit Services
Provide MTA with coordination for traffic flows, work zones,
. . . Planned
detours, and road maintenance information.
Emergency Management
Support need for multi -agency coordination during pre- planned Planned
incidents in the Washington, D.C. region.
Provide current availability status for emergency management
responseagencyresourcesin the Washington, D.C.region. Planned
C Provide common accessand interface for regional transportation
apWiIN and public safety agency systemsin the Washington, D.C. region. Planned
Provide ehelpdeskusupport for CapWINsystemsin the Washington,
. Planned
D.C. region.
Createand update RITISincident information from field Planned
Provide mobile data communications between SHA and MSP field
. Planned
units.
Emergency Management
SHA CHART, Office of Traffic and Safety, and Office of
Maintenance to coordinate transportation infrastructure Existing
protection operations with local, state, and federal public safety
agencies.
SHACHARTto provide Baltimore City with emergency services -
Existing
support.
SHACHARTprovides MSPwith incident information and Existing
coordination via the CHART ATMS.
Maryland State  |SHACHARTprovides MDTA police and the Authority Operations
Highway Centerwith incident information and coordination viathe CHART Existing
Administration  |ATMS.
(SHA) SHACHARTprovides the Montgomery County TMC with incident Existing
information and coordination via the CHART ATMS.
cAt yAaCD HHGT gEeh T Ge CHQ Gévéh | Existing
incident information and coordination via the CHART ATMS.
SHA CHART Administers coordination and operations for regional
emergency detour operations, including coordination along Existing
Freeway Incident Traffic Management (FITM) routes.
SHA CHART provides MEM, MIEMMS, Baltimore County Police,
CHGGée aegHeéedh ygiGlIT CgGheéee#
County 911, Anne Arundel County EOC, Harford County EOC,
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Stakeholder Roles and Responsibilities Status
Howard County EOC, Frederick County EOC, Baltimore County EC
Baltimore City Police, MDOT HQ, Caroline County 911, Cecil Coun
911, Dorchester County 911, Kent County 911, MAA BWI, Ocean
yagTi yey# ¢TeeG 0GGeoh ygrGIi -
County 911, Wicomico County 911, Worchester County 911, Existing
Ravens and Redskins Stadium Operations, District of Columbia
DOT, VDOT, DelDOT, and the Park Police with incident informatior|
and coordination via the CHART ATMS.

SHA CHART provides MDTA with incident information. Existing
SHA CHART provides MDTAvith event information. Existing
SHA CHART to provide MTA with emergency services support. Planned
SHA CHART provides MSP with incident and event information. Existing

Participate in the CapWINand MATOC/RITIS projects and systems|  Existing
to coordinate incident management operations.

Freeway Management
SHACHARTto provide Baltimore City with traffic flow information.

Existing

SHACHARTto provide CCTVimages,DMSand HAR messages to
Baltimore City.

SHA CHART operates RWIS, DMS, CCTV, HAR, Shazamd traffic
flow detectors along major highways throughout the state. Existing
SHACHARTsubscribesto an independent weather service to

Existing

. o Existing
monitor weather conditions across the state.
SHACHARTprovides Montgomery County TMCwith CCTVDMS,
HAR control and information, aswell as traffic flow information. Existing
SHACHARTto provide Princea e § # €aguiotfiTMC with system
Interface for sharing CCTV camerdamages and traffic Existing
information.
SHACHARTto provide MTAwith CCTVimages. Existing
SHA CHARTprovides the Authority Operations Center with traffic
event and device control coordination via the CHART ATMS. Existing
SHA CHART provides theMontgomery County TMC traffic event Existing

and device control coordination via the CHART ATMS.
¢AG yAuCD HHgI gEeh T Ge CHGGee | Existing
traffic event and device control coordination via the CHART ATMS
SHA CHARTprovides MTA with traffic event information and Existing
coordination via the CHART ATMS.

Maintenance and Construction
SHACHARTprovides MDTAwith construction information.

Existing
SHACHARTprovides MSPwith construction information. -

Existing
SHACHARTprovides the Authority Operations Center with roadway
maintenance and construction information via the CHART ATMS. Existing
SHACHARTprovides the Montgomery County TMC with roadway
maintenance and construction information via the CHART ATMS. Existing

SHACHARTprovides the Princea e § H €auiityiT RIPCenter with
roadway maintenance and construction information via the CHART | Existing

ATMS.
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Stakeholder Roles and Responsibilities Status
Office of Construction, Office of Maintenance, SHA CHART, and
Office Traffic and Safety coordinate work zonemanagement
activities with local jurisdictional traffic and maintenance offices, Existing
as well as public safetyagencies.

SHA CHART provides MEM, MIEMMS, Baltimore County Police,
CHg Gee aegHe e dMederick Cauinty PoliCe) Bddériek#
County 911, Anne Arundel County EOC, Harford County EOC,
Howard County EOC, Frederick County EOC, Baltimore County
EOC, Baltimore CityPolice, MDOTHQ, Caroline County 911, Cecil
County 911, Dorchester County 911, Kent County 911, MAA BWI,
CéeéG yglil yey# cTeeG 0GGeoh y
Talbot County 911, Wicomico County 911, Worchester County
911, Ravens and Redskins Stadium Operations, District of
Columbia DOT, VDOT, DelDOT, and the Park Police with
maintenance and construction information and coordination via
the CHART ATMS.

Existing

Surface Street Management
Office of Traffic and Safety operates and maintains signals along
all state roads, as well as signals along local roads ircertain Existing
jurisdictions
Provide centralized control of state-operated traffic signal-
controlled intersections.

Planned

Transit Services
SHA CHART coordinates with various transit agencies in
distribution of transit information using highway traveler Existing
information devices.
SHACHARTto coordinate with WMATAand MTA to provide real-
time multi -modal trip planning services.
SHACHARTcoordinates transit route disruptions and special event
operations with various transit agencies.
Traveler Information
SHA CHART hosts a website for dissemination of camera and
video images, DMS messages, incident listingdane closures,
construction information, weather information, speedsensordata,
congestion information, eventinformation, and various other
types of traveler information.
SHACHARTsharescameraimages with various media and
information serviceprovider entities.
SHACHARTsharesincident information with various media and
information service provider entities.
Commercial Vehicle Operations

Provide commercial vehicle credentialing and safety inspection

services.
Maryland State Emergency Management

Police (MSP) |Provide MDTASHA% ¢ g GT éggeHi ygTGIT #
County, City of Baltimore, MIEMSS, MDE, DEM, WMATA,and
MTAwith incident information and coordination.

Planned

Existing

Existing

Existing

Existing

Existing

Existing
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Stakeholder Roles and Responsibilities Status
Commercial Vehicle Operations
Provide commercial vehicle credentialing, safety inspection

services, and other related activities. Existing
Emergency Management

Provide MSPwith incident information and coordination. Existing

Provide incident information to Baltimore City. Existing

Provide Baltimore City with emergency servicessupport. Planned

Participate in CHART system through entering/receiving incident Existing
event information via the CHART ATMSt Authority Operations
Centers,and at MDTA Police locations.

Freeway Management

OperatesRWISDMS,CCTVHAR,toll Display messagesign, and Existing
traffic flow detectors along major highways throughout the state.
Provide Baltimore City with major backup information. Existing
Provide Baltimore City with traffic flow information. Planned
Provide CCTV images, DMS and HARessages to Baltimore City. Planned
Provide SHA CHART with major congestion warnings and Existing
information.

Maryland Provide SHA CHART with CCTV images, as wa DMS and HAR Existing

Transportation and messages.

Authority (MDTA)  Provide SHA CHART with traffic flow data. Existing
Provides SHA CHART with CCTV, DMS, and HAR control and Existing
information.

Provide MTA with CCTV images. Planned
Participate in CHART system through entering/receiving traffic Existing

event information via the CHART ATMS.
Toll Administration
Manage and monitor toll collection and fund transfer operations at

. . . Existin

static toll collection locations. sting

Manage and monitor toll collection operations at dynamic/ high- Planned

occupancytoll collection locations.

Maintenance and Construction

Provide SHACHARTwith construction and detour information. -
Existing

Provide Baltimore City MDTAwith construction and detour -

. . Existing

information.

Perform and coordinate maintenance activities (including snow Existin

removal, road repairs, etc.). 9

Provide construction and design activities, including coordination of

construction activity with adjacent jurisdictions and SHA Existing

Emergency Management

Determine need for multi -agency coordination during incidents in -

Existing

MATOQRITIS

the Washington, D.C. Region.

CHgl gEestop-hGgEHe EgH hT&TTh gE T
transportation system during regional incidents in the Existing
\Washington, D.C. Region
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Stakeholder Roles and Responsibilities Status
Provide current availability status for emergency
management response agency resourcesin the Planned

\Washington, D.C. Region.
Provide common access and interface for regionaltransportation

and public agency systems in the Washington, D.C. Region Existing

Provide g G ¢ G H §upplorgfor RITISin the Washington, D.C.Region. Existing

Provide 24/7 operational coverage for coordination of -
Existing

incidents in the Washington, D.C. Region.
Traveler Information

CHgl gEehlBg B gIG@GgHU §GEgHgET §¢ G Existing

public for transit status, route, services, and eventinformation in

the Washington, D.C. Region.

CHgI Eeh gl gG@IHU JGEgHGET §9G

public for transportation agency traffic, incident,

construction/maintenance, and event information in the Existing
Washington, D.C. Region.

Freeway Management
Operate and maintain RITIS. Existing

Provide common RITISaccessand interface for regional
transportation and public agency systems in the Washington, D.C. | Existing
Region.

CHGI gEestop-hE&@@e EgH mangpdrtatibn sgstem T

during regional incidents in the Washington, D.C. Region Existing
Provide g G ¢ G H &uppor§for RITISin the Washington, D.C.region. Existing
Provide backup/redundant operations for TMCsin the Washington,
. Planned
D.C. region.
Provide 24/7 operational coverage for coordination of
. . . . . Planned
transportation operations in the Washington, D.C. region.
Transit Services
Coordinate transit traveler information with various agencies
. . Planned
throughout the Washington, D.C.region.
Freeway Management
Provide regional measuresof pollution levels to freeway Planned
management agencies for control measures.
Maryland Provide emissionssensorequipment controls to freeway Planned
Department of |management agencydevices.
Environment Surface Street Management
(MDE) Provide regional measuresof pollution levelsto arterial Planned
management agencies for control measures.
Provide emissionssensorequipment controls to arterial
. Planned
management agency devices.
Maryland Emergency Management
Institute for Provide emergency medical facility status information to MSP,
Emergency  [MDTA,SHAS fand other public safety response agencies. .
. Existing
Medical
Services
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Stakeholder Roles and Responsibilities Status
Systems
(MIEMSS)
Transit Services
Provide transit operations status, incident, parking, and transfer
operational information to WMATA and other transit agencies Existing
within Maryland.
Traveler Information
Maryland Provide traveling public with information on routes, scheduling and
Transit status, services,and event information for MTA transit modes via
Administration  Websites, personal traveler information access device alerts, and in|  Existing
(MTA) \vehicle /station message systems.
Emergency Management
Provide transit incident information and response coordination to
MSP,City of Baltimore Public Safety,and other public safety Existing
agencies throughout the State.
Commercial Vehicle Operations
Provide commercial vehicle carrier/driver licensing and registration
Motor Vehicle |datato commercial vehicle administration and enforcement agency| Existing
Administration  [systems.
(MVA) Emergency Management
Provide driver licensing registration data to public safety agency Existing
systems.
Emergency Management
Provide incident detection information to MSPand local public -
. Existing
safety agencies throughout the county.
Provide cameraimages and other incident verification information
to local public safety agenciesthroughout the county. Existing
Provide aerial detection/verification imagesto local public safety -
. Existing
agencies throughout the county.
Provide an integrated system Interface to/from local Montgomery -
. ) . Existing
County public safety dispatching system.
Montgomery Participate in the Transportation Operations and Incident Existing
County Management Team within Montgomery County.
Department of ~ [Provideincident information and system Interface with Pl q
T : Princea e g H EguitynTraffic Center. anne
ransportation — - - —
(MCDOT) Partlmpate in the CHARTsy;temthrough entering/receiving o
incident event information via the CHART ATMS. Existing
Participate in regional emergency detour operations, including
coordination along Freewaylncident Traffic Management (FITM) Existing
routes.
Surface Street Management
Provide operations and maintenance for county owned portable
DMSsigns, CCTVHARs,aswell asthe traffic signals and detectors Existing
along county and local roadways.
Operate and maintain traffic signals along non-state roadways. -
Existing
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Stakeholder Roles and Responsibilities Status
Provide coordination for special events with various public/private
agencies/companies.

Provide coordination with weather service providers and Existing
Montgomery County Highway Maintenance Section for winter
weather operations.

Provide camera images and system Interface to SHA CHART. Existing

Existing

Provide coordination for traffic signals with adjacent city and Planned
county jurisdictions.

CHYgT gEe hihleg &dGleHEéée T3 CH planned
CCTV camera images.

Traveler Information
Provide cameraimagesto various media and information service
provider entities.
Provide traveler information to general public through a website,
including CCTV images, incident information, construction
information, special events, as well asvarious other forms of
information.
Provide general public with localized traveler information using
Highway Advisory Radio (HAR) systems.
Provide general public with traveler information through live
transportation broadcastson cable television station.
Transit Services
Coordinate with, and provide system Interface to,Montgomery
County Ride On for transit vehicle signal priority. Planned
Coordinate with Montgomery County Ride On for information
exchange,including traffic flows, work zones, Existing
detours, and road maintenance information.
Provide MTA, WMATA,and other local transit agencieswith
coordination for traffic flows, work zones,detours, and road Planned
maintenance information.
Emergency Management
Provide incident detection information to MSPand local public
safety agencies throughout the county.
Provide cameraimages and other incident verification information
to local public safety agenciesthroughout the county. Planned
Provide integrated system Interface to/from localCH§ Gée a

Existing

Existing

Existing

Existing

Existing

Prince County public safety dispatching system. Existing
- . . Provide incident information and system Interface with
Ae9FeCl yGT egagerT ygT GIToh DEy! Planned

County X : :

Participate in regional emergency detour operations, including Existing

Depa.rtment 0flcoordination along Freeway Incident Traffic Management (FITM)
Public Works  |outes.

Maintenance and Construction
Perform and coordinate maintenance activities (including snow
removal, road repairs, etc.) for non-state roadways.
Provide construction and design activities, including coordination of
construction activity with adjacent jurisdictions and SHA Existing

Surface Street Management
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Stakeholder Roles and Responsibilities Status
Provide operations and maintenance for county owned CCTV, RWIS
Planned
and DMSs alongnon-state roadways.
Operate and maintain traffic signals along non-state roadways. Existing
Provide operations and maintenance for county owned portable
DMSs traffic signals,and detectors along non-state roadways. Existing
Provide coordination for special events with various public/private Existing
agencies/companies.
Provide coordination with weather service providers and Prince
A e g H €aubtyOffice of Highway Maintenance for winter weather | Existing
operations.
Provide cameraimages and system Interface to SHA CHART.
Planned
Provide coordination for traffic signals with adjacent city and county
NP Planned
jurisdictions.
Provide gystem Interface to Montgomery County for sharing CCTV Planned
camera images.
Provide system Interface to SHACHARTTfor sharing CCTVcamera Planned
images.
Provide cameraimagesto various media and information service
: - Planned
provider entities.
Transit Services
Coordinate with, and provide system Interface to, Princed e ¢ H & Planned
County, The Busfor transit vehicle signal priority.
Provide MTA and other local transit agencies with coordination for
traffic flows, work zones,detours, and road maintenance Planned
information.
Traveler Information
Provide traveler information to general public through a website,
including CCTV images, incident information, construction Planned
information, special events,aswell as various other forms of
information.
Transit Services
Coordinate with, and provide system Interface totransit
oper:iltions statu§, incident, Parking, avnd transfer opeNrationaI Planned
OGEgHgEITI §g§gG 1 g ¢DO# ¢cgGl eggeni
County, and other transit agencies within Maryland.
Washington Traveler Information
AreaTransit  |Provide traveling public with information on routes, scheduling and
Authority status, services,and event information for WMATA transit modes
(WMATA) Vvia websites, personal traveler information access device alerts, an|  Existing
in-vehicle / station message systems.
Emergency Management
Provide transit incident information and response coordination to
MSPand other public safety agencies throughout the State.. Existing
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4.3 Functional Requirements

g AT GeTHRNGHG e ge GT hu EeE§gGe T Ge &éelT gl gligenh ag!e! #

systems in the region. This is done by associating each system with its share of the work to provide
a particular ITS service. Functional requirements are intended to [ high-level descriptions of what
the system will do rather than detailed design requirements.

In Maryland's Statewide ITS Achitecture, functional requirements are defined by associating

Maryland ITSarchitecture elements (see4.1 Descriptionof Elementsd 7 §1 G g Ge §#H g gHe o

EHedh! 0 AT Gél § g GMaGylard arbhitegtifteeElemehis hre fEayidied in Appendix Fa
Functional Requirements. Additionally , Appendix G & Functional Area Definitions, provides the
descriptions of each functional area. The functional areas may be used as the basis for writing
project-specific functional requirements.

4.4 Interface Requirements
Interface requirements for a Regional ITS Architecture define if and how the Elements within the

region will exchange information based on established protocoll 'y § 9§ g GGT HeEe#fHeE T ¢

GGl erRé§gGGeeT h#u T Ge §GT eHE&ée HehT gHegeGI h

framework is both a definition of which systems are/will be exchanging information (i.e.,
interconnects) and a description of the information that is being exchanged (i.e., information
flows) and whether those information exchanges are existing or planned.

Within the Maryland Statewide ITSArchitecture, interconnects and information flows between the
defined Elements are provided in the diagrams within Section5. Statewide ITS Architecture Each
Element has a specific interconnect diagram associated with it, showing the subject Element in the
center, and linking it with existing or planned interconnect lines to other statewide elements.
Following each interconnect diagram are the respective information flow diagrams, which further
define the information exchanges that constitute every link inthe subje € Ty Ge ge GT 6 h
diagram.

4.5 ITS Standards

ITS standards are the fundamentals of the establishment of a statewide ITS environment. They are
the industry-consensus system that defines how ITS components operate within a consistent
framework. They are important mechanisms of the information flows in the state of Marylandé h
ITSarchitecture. The ITS Standard will facilitate the deployment of interoperable systems at local,
regional, and national levels without hindering innovation as technology advances and new
approaches evolve. The Maryland Statewide ITS Architecture will encourage interoperability
among systems, and stakeholders are strongly encouraged to use the applicable standards when
feasible.
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Most standards arevoluntary, consensus-based, and open:
1. Voluntary - meaning their use is not mandated by law.
2. Consensusbased - meaning that a published standard has attained general agreement
through cooperation and compromise in a process that is inclusive of all interested parties.
3. Open- meaning that they are not proprietary and are available for anyone to use.

The use of standards encourages industry growth by decreasing development costs, increasing
compatibility and interoperability, and increasing buyer and h e G @enfitlérice in products. To
best ensure that different stakeholders/agencies/organizations and their systems can
communicate now, and, in the future, the systems should be designed through the use of industry-
consensus standards. For example, withirSHAthis might mean systems that can exchange traffic,
incident, construction, or other data between TOCs and the SOC. For County DPWSs, standards can
facilitate traffic signals along a corridor being coordinated seamlessly across jurisdictional
boundaries. For transit agencies, the coordinated use of standards between agencies could benefit
the deployment of systems for synchronizing service schedules, transfer points, or fare payments.

The operation of the Maryland transportation system can greatly benefit the promotion of future
ITS systems and equipment being designed to meet the latest ITS standards. And, where
practicable, existing systems and equipment may be updated to meet the standards. The US
Department of Transportation's (USDOT) ITS Joint Program Office has been funding the
development of ITS standards since 1996. From its beginning, the USDOT has funded the
development of the ITS standards by leveraging the existing processeswithin established
Standards Development Organizations (SDOs). The SDOs that are involved in the development of
ITS standards are:

1. AASHTO (American Association of State Highway and Transportation Officials)
ANSI (American National Standards Institute)
APTA (American Public Transportation Association)
ASTM (American Society for Testing and Materials)
IEEE (Institute of Electrical and Electronics Engineers)
ISO (International Organization for Standardization)
ITE (Institute of Transportation Engineers)
NEMA (National Electrical Manufacturers Association)
NTCIP (NationalTransportation Communications for ITS Protocol)
10 SAE (Society of Automotive Engineers)

©ooNoOAWN

The following organization oversees the development of ITS standards:
1 ANSI (American National Standards Institute)

As of April 2024, there are 99 standards that have been published and are ready to use in ITS
deployments. The published standards have undergone industry consensus balloting and

acceptance by the appropriate SDO throughout the various stages of the development process. A
small portion of the publish ed standards have undergone full testing procedures, which provide

information to future users about the reliability, interoperability, functionality, and performance

of systems based on the standards. A list ofpublished ITS standards and the current testing status

for each are available athttps://www.its.dot.gov/resources/Architecture -and-Standards

For more information on ITS standards, visithttps://www.ite.org/technical -resources/standards/its -

standards-and-protocols or www.ntcip.org .
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Benefits of ITS Standards

ITS standards facilitate regional interoperability and promote an innovative and competitive
market for transportation products and services. Establishing regional and national standards for
exchanging information among ITS systems is vital not only from an interoperability point of view
but also reduces risk and cost since a region can select multiple vendors for deployment products.
The overall goal of the ITS Standards Program has been to promote the widespread deployment
of integrated ITS through robust, non-proprietary standards. The use of nonproprietary open
standards offers transportation agencies increased flexibility and choice for operating ITS systems.
The benefits of using ITS standards are described in the following subsections.

Provide a Choice of Vendor

There are numerous vendors of equipment, software, services, and systems within the ITS industry.
Each vendor has naturally defined specificproprietary features to allow differentiation among
competitors. Nonetheless, core functionality exists that is common across multiple vendors. From
the start, the ITS standards community has engaged the public sector, equipment manufacturers,
system integrators, transportation consultants, and academia to identify and standardize the
communication exchanges between systems that will lead to interoperability.

The result is a basic set of functionalities described in standards, available regardless of vendor,
with common programming interfaces. Today, transportation agencies, through the use of
standards, have an easier path to change software and equipment proided by a single vendor to
an entire system supported by multiple vendors.

Avoid Early Obsolescence

While retrofitting legacy equipment and systems that support one or more ITS standards is not
practical in most situations (due to cost), many manufacturers today offer systems that support
open information and control exchange based on the ITS standards.A common industry practice
is to integrate legacy equipment and systems with standards-based upgrades in a manner that
ensures that an operating agency's systems and equipment remain useful and compatible long
into the future. Over time, legacy equipment will be replaced with standards-based solutions.

Phase Procurement and Deployment Specifying

ITS standards allow agencies to procure equipment and systems in phases over several financial
cycles. For example, many agencies procure a few signs one year, then a few more the next year,
and so on. Sometimes, devices are procured from one vendor and smetimes from multiple
vendors. Specifying ITS standards allows multiple deployment phases over multiple years to be
integrated with little difficulty. The initial deployment establishes an ITS communications
infrastructure that future deployment phases can leverage.

Enable Interagency Coordination

The use of ITS standards allows agencies to exchange information and, with authorization, basic
commands that enable any agency to monitor transportation -related conditions from other
agencies' systems. For example, agencies can implement coordinated resposes to incidents and
other changes in field conditions when needed. Such data exchange and coordinated response
can be implemented either manually or automatically. One agency can monitor and issue basic
commands, if authorized, to field devices operated by another agency, even though those

106 |Page



¢ 8 AT G& GE TS Arbh@ectaré « June 2025

devices may be from a different vendor than those used by the monitoring agency. Potential
applications of interagency coordination include:
I.  Coordinating timed transfers at a shared transit center,
ii.  Coordinating traffic signals across jurisdictional boundaries,
iii.  Providing traffic signal priority for selected, e.g., behind schedule, transit vehicles,
iv.  Coordinating and monitoring incident response information
v.  Providing real-time information to a shared traveler information center,
vi.  Monitoring traffic volumes on another agency's roadway,
vii.  Coordinating the operation of a freeway ramp meter with an adjacent traffic signal or
viii.  Posting a warning message on another agency's dynamic message sign.

Use of a Common Communications Network for Multiple Purposes

The communications network is usually one of the components of a transportation management
system that requires the most resource investment. ITS standards provide a way to make that
resource open to multiple purposes and increase operational and potentially financial benefits.
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5. Statewide ITS Architecture

The Maryland Statewide ITS Architecture is a roadmap for transportation systems integration for
statewide ITS services irMaryland. It was developed through a cooperative effort by the region's
transportation agencies, covering all modes and all roads in thestate. It represents a shared vision
of how each agency's systems will work together in the future, sharing information and resources
to provide a safer, more efficient, and more effective transportation system for travelers. The
Maryland Statewide ITS Architecture provides a framework for institutional agreements and
technical integration of ITS implementation projects in the state. It supports effective and efficient
deployment of transportation and ITS projects that address the transportation problems and
needs inthe state. After the 201 6 Maryland Statewide ITS Architecture Update, the United States
Department of Transportation (USDOT) initiated a major update to the National ITS Architecture
that covered all the scope and contents from the National ITS Architecture and integrated the then
recently completed Connected Vehicle Reference ITS Architecture (CVRIA) into a single reference
architecture. The merging of these two products was then referred to as the Architecture Reference
for Cooperative and Intelligent Transportation (ARC-IT). The ARCIT reflects the contributions of
a broad crosssection of the ITS community including transportation practitioners, systems
engineers, system developers, technology specialists and consultants.The intent of the 2025
Update is to maintain up to date inventories of ITS elements, ITS services, ITS needs, ITS projects,
and ITS stakeholders from around the state. The 205 update is based on the currently available
version of ARCIT, version 93, which was released inDecember 2024. The Architecture is
documented in the companion software tool called Regional Architecture Development for
Intelligent Transportation (RAD -IT), also version 93.

The purpose of using the ARCIT framework is to enhance compatibility, functionality, integration,

and interoperability that are typically challenges to grapple with when new systems are added to
legacy agency systems. In addition to the fact that developing the architecture provides the
benefits inherent in the planning process a consensus from a diverse stakeholder group that
delivers a useful plan to meet needs and guide implementation ait also has financial implications:
FHWA requires that federal funds for ITS are limited to projects or programs that are identified in
the ITS architecture; and stakeholders can contribute towards determining and planning for
projects that support business needs.

This section contains three types of diagrams.The first type is a subsystem diagram, of which there
are two. This diagram type depicts all subsystem Physical Objects inthe ARCIT and the basic
communication channels between these subsystems. The subsystemdiagram is a top-level
architecture interconnect diagram. Variations of the diagram are sometimes used to depict
regional ITS architectures or project ITS architectures at a high levelThe first subsystem diagram
shows which of the National ITS Architecture Subsystems are included in the Mé #Y G& GE 6 h
Architecture. The second subsystem diagram displays the regional elements and their associations
with the subsystems. The gcond type is the specific and generic element interconnect diagrams.
The third type of diagram reflects information flows between two elements. The information flows
exchange data and information via unidirectional or bidirectional arrows. Information flows are
represented as either existing, planned, or future.

The first subsystem diagram, Figure 8, provides a view of the subsystems recognized within
the National ITS Architecture and their relationships to one another (Note for the purposes of a
Regional ITS Architecture the communications links within the diagram are not customized for
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existing/future conditions within the Region). The National ITS Architecture subsystem framework
is intended to associate elements within a region with the functions that the particular subsystem

performs. This framework facilitates consistency in the way operational roles for regional elements
are classified across the country.

The next diagram Figure 9 lists each of the elements within the Maryland Architecture under its
associated subsystem(s).Those subsystem boxes not grayed out are found in the Mryland
Architecture. In fact, all subsystems are found except Fleet and Freight Management. Definitions
for all the subsystems are presented inAppendix | & Subsystem Definitions.

The element interconnect diagrams reflect the elements defined in section 4.1 Description of
Elements. Note that the subject element is presented in color within each of the diagrams. This
color corresponds with the colors of the four subsystem classes (i.e., Centers, Field, Vehicles,
Travelers) found both in the National ITS Architecture and the Maryland Statewide ITS
Architecture and shown on the two subsystem diagrams.The information flow diagrams define
the existing/planned types of information being exchanged between the subject element and
another element and what direction the information is flowing. Each information flow is taken from
the National ITS Architecture and has a specified definition and group of standards associated with
it that is consistent with other regional architectures across the country.

In order to use these diagrams, stakeholders or other users of this architecture would focus on the
elements of interest to them and review and utilize the interconnect and information flow
diagrams built around those elements.
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MDTA Authority Operations Centers ISP Centers
Existing
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CapWWIN Board of Directors

Capital Wireless Infomation Net
(CapWVViIN)

decision suppoart information

resource deployment status

suggested route
emergency dispatch response
emeargency route request
—amergency traffic control information
—emergency traffic control request
—incident response status
—incident scene status
—alert notification coordination
—emergency plan coordination
—avacuation coordination
—incident command information coordination
—incident information
—incident response coordination
—resource coordination

5 . . - M r M
[ I tCLIFFEI‘It infrastructure restrictions

Adjacent State Trathc Mgmt Agencies
Adjacent State TMCs

Existing
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incident report

road weather information

alert notification coordination
emergency plan c oordination
emergency traffic coordination
—evacuation coordination
—incident information
Lincident information for public
“incident response coordination
~road closure notification
—road network conditions
“traffic images
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Adjacent State Traffic Mgmt Agencies
Adjacent State TMCs

Existing
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Adjacent State Traffic Mgmt Agencies
Adjacent State TMCs

evacuation coordination
incident response coordination

resource coordination
—traffic images ‘ ‘
b J

Emergency Management Agencies
Emergency Operations Centers

F
I 1‘—im:idlent information

Existing
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Information Service Providers
ISP Centers
|—tDII probe data l
Adjacent State Traffic Mgmt Agencies
Adjacent State TMCs
Existing
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_Adjacent State Traffic Mgm

Adjacent State TMCs

alerts and advisories

archive coordination

road closure notification

oad weather advisories

hreat information coordination
emergency traffic control information
emergency traffic coordination
—-incident information for public
-resource request
~threat information
—threat information coordination
—work zone information
—alert notification coordination
—current infrastructure re strictions
—-emergency archive data
—emergency plan coordination
—-evacuation coordination
—evacuation information
—incident command information coordination
—incident information
—incident response coordination
“maint and constr archive data
“maint and constr work plans
—resource coordination
—-road network conditions
“road we ather information
—traffic archive data

‘[ I talert status

“traffic images
“transportation system status
l ——— — - — —
MATOC/RITIS
Existing
Planned
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MD Transportation Authority (MDTA)
MDTA Authority Operations Centers

incident information
incident response status
maint and constr resource coordination

‘[ T—emergency plan coordination

Adjacent State Traffic Mgmt Agencies
Adjacent State TMCs

Existing
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Information Service Providers

Information Service Providers

WMATA

MIEMSS

MATOC/RITIS

ISP Centers

WMATA Operations Control Center

MIEMSS Center

Existing
Planned

Prince Georges County DPWT Archived Data Mgmt Agencies Montgomery County DOT MD State Highway Administration
Prince Georges County TRIP Center Archived Data Management Centers Montgomery County TMC CHART
City of Baltimore Local Traffic Management Agencies MD CVO Stakeholders Freeway Traffic Mgmt Agencies
Baltimore City TMC Local TMCs CVO Administrative Offices and Freeway Field Equipment
Systems
MD Transportation Authority (MDTA) Transit Agencies Local Traffic Management Agencies
MDTA Authority Operations Centers Transit Management Centers Arterial Field Equipment
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Archived Data Mgmt Agencies
Archived Data Management Centers

|—data collection and monitoring control l

Local Traffic Management Agencies
Arterial Field Equipment

Existing
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Archived Data Mgmt Agencies

Archived Data Management Centers

L

T—trafﬁc archive data

archive status

Flanned

City of Baltimore

Baltimore City TMC
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Archived Data Mgmt Agencies
Archived Data Management Centers

traffic archive data

{ tmaint and constr archive data
archive status l

MD State Highway Administration
CHART

Existing
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Archived Data Mgmt Agencies
Archived Data Management Centers

L T—cnmrﬂercial vehicle archive data

archive status J

MD CVOQO Stakeholders
CVO Administrative Offices and
Systems

Flanned
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Archived Data Mgmt Agencies
Archived Data Management Centers

L T—roadside archive data
data collection and maonitoring control l

Freeway Traffic Mgmt Agencies
Freeway Field Equipment

Existing
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Information Service Providers
ISP Centers

L tarchiued data products
traveler archive data J‘

archive coordination

Archived Data Mgmt Agencies
Archived Data Management Centers

Flanned
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Local Traffic Management Agencies
Local TMCs
tarchive status
Archived Data Mgmt Agencies
Archived Data Management Centers
Planned
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Archived Data Mgmt Agencies
Archived Data Management Centers

transit archive data
archive coordination _l

{ ttraffic archive data

Information Service Providers
MATOC/RITIS

Existing
Planned
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Archived Data Mgmt Agencies
Archived Data Management Centers

tpayrﬂent archive data
traffic archive data

archive status l

MD Transportation Authority (MDTA)
MDTA Authority Operations Centers

Flanned
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Archived Data Mgmt Agencies
Archived Data Management Centers

L T—traﬁic archive data
archive status l

Montgomery County DOT
Montgomery County TMC

Existing
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Archived Data Mgmt Agencies
Archived Data Management Centers

L T—traﬁic archive data
archive status l

Prince Georges County DPWT
Prince Georges County TRIP Center

Existing

132 |Page



. - o June 2025
¢ éHT Gé GE 4TS Arthiectre «

DHeCBEEEegeGIYOieGheBE pél & ¢c8GééegeGl

Archived Data Mgmt Agencies
Archived Data Management Centers

transit archive data

{ tmultimudal archive data
archive status l

Transit Agencies
Transit Management Centers

Flanned
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Archived Data Mgmt Agencies
Archived Data Management Centers

L T—transit archive data
archive status l

WMATA
WMATA Operations Control Center

Existing
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Motor Vehicle Administration (MVA)

MVA Offices/Emission Management
Centers

Maint and Constr Mgmt Agencies/Div
Maintenance and Construction
Vehicles

Archived Data Mgmt Agencies

Information Service Providers

Archived Data Management Centers

ISP Centers

June 2025
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Transit Agencies

Transit Agencies

Transit Management Centers

Transit Vehicles

S—

General Public

Local Traffic Management Agencies

Vehicles

Local TMCs

Maint and Constr Mgmt Agencies/Div

MD Transportation Authority (MDTA)

General Public

Local Traffic Management Agencies

MDTA Authority Operations Centers

MD State Highway Administration

Prince Georges County DPWT

CHART

Prince Georges County TRIP Center

Existing
Planned

Maryland Department of the Environ...
MDE Emergency Response Division Personal Traveler Information Devices Arterial Field Equipment Maintenance and Construction
Center Management Centers
I
City of Baltimore Montgomery County DOT Emergency Management Agencies
Baltimore City TMC Montgomery County TMC Emergency Vehicles

—

Commercial Vehicle Companies

Commercial Vehicles
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Archived Data Mgmt Agencies
Archived Data Management Centers

|—data collection and monitoring control l

Local Traffic Management Agencies
Arterial Field Equipment

Existing
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Arterial Field Equipment

_Local Traffic Management Agencies

roadway dynamic signage data
signal contrel commands
signal control device configuration
signal control plans
signal system configuration
~traffic detector control
—-video surveillance control

June 2025

intersection management application info

—field equipment status

—right-of-way request notification
—roadway dynamic sighage status

—signal control status

—-signal fault data

“traffic detector data

—traffic images

Existing

Baltimore City TMC
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al T raffic Management Agencies
Arterial Field Equipment

roadway dynamic signage data
RSE application installlupgrade
signal control commands
signal control device configuration
signal control plans
signal priority service request
—-signal system configuration
~tr affic detector control
-video surveillance control
~detected obstacles
~field equipment status
“roadway dynamic signage status
—signal control status
—signal fault data
~traffic detector data
—traffic images

— MD State Highway Administration’

CHAR

Existing
Planned
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Local Traffic Management Agencies
Arterial Field Equipment

-detected obstacles
~detected unequipped vehicles and VRUs ‘ |

Commercial Vehicle Companies
Commercial Vehicles

Planned

140 |Page



s ey A e w T A June 2025
¢ @ A7 Gé GE dTIS ArchiectdrE «

ygeH&e GeT YOl GoFEg@Eeth AGeGE yhT gHge G

Local Traffic Management Agencies
Arterial Field Equipment

detected obstacles
detected unequipped vehicles and VRUs
signal priority status

{ [ tIocal signal preemption request

'E‘mergency Management Agencies
Emergency Vehicles

Existing
Planned
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Information Service Providers
ISP Centers

I tdata provision
data query

data subscription
signal control status

Local Traffic Management Agencies
Arterial Field Equipment

Existing

142 |Page



T Gé GE 4TS Arthiteictaré «

CgééGYDrRIy

Local Traffic Managemeaent Agencies

Local TMCs
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[ [ t'ﬁeh:I equipment status

passive vehicle monitoring data
right-of-way request notification
signal control status

June 2025
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signal fault data

—traffic detector data

speed monitoring information

—traffic images

—traffic situation data

—mixed use safety warning comtrol

—rcadway dynamic signage data

—signal comtrol commands

—=signal cormtrol device configuration

—=ignal comrol plans

—signal system configuration

—traffic detector control

—video surveillance comtrol

Existing

Flanned

Local Traffic Management Agencies
Arterial Field Equipment
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Local Traffic Management Agencies
Arterial Field Equipment

roadway dynamic signage data

speed monitoring control

video surveillance control

work zone warning device control
~field equipment status
-infrastructure monitoring sensor data
—roadway dynamic signage status
-speed monitoring information
~traffic images
—-work zone warning status

I tinfrastructure monitoring sensor control

Maint and Constr Mgmt Agencies/Div
Maintenance and Construction
Management Centers

Existing
Planned
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Local Traffic Management Agencies
Arterial Field Equipment

Tinfras’(ructure monitoring sensor control
{ roadway dynamic signage data
detected obstacles
infrastructure monitoring sensor data
“roadway dynamic signage status J‘

—-work zone warning notification

Maint and Constr Mgmt Agencies/Div
Maintenance and Construction
Vehicles

Planned
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Local Traffic Management Agencies

Arterial Field Equipment

1iair quality sensor control

L emissions sensor control

air quality sensor data

vehicle emissions data

Existing
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Maryland Department of the Environ...

MDE Emergency Response Division

Center
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Local Traffic Management Agencies
Arterial Field Equipment

|—traﬂ‘ic images

MD Transportation Authority (MDTA)
MDTA Authority Operations Centers

Planned
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Local Traffic Management Agencies
Arterial Field Equipment

signal control commands

signal control device configuration

signal control plans

signal system configuration

raffic detector contral
—video surveillance control
—field eguipment status
—right-of-way request notification
—roadway dynamic signage status
—signal control status
—signal fault data
—speed monitoring information
—traffic detector data
—traffic images

*
[ I tFDEId'l.-'-.-'EI‘_-,-‘ dynamic signage data

Montgomery County DOT
Montgomery County TMC

Existing
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Motor Vehicle Administration (MVA)

MVA Offices/Emission Management
Centers

tvialatimn notification

Local Traffic Management Agencies
Arterial Field Equipment

Existing
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Local Traffic Management Agencies
Arterial Field Equipment

tpersonal location

General Public
Personal Traveler Information Devices

Planned
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Local Traftfic Management Agencies
Artenal Field Equipment

‘|: trn:usn:hn.-‘-.-‘slyfr dymamic signage data

signal control commands

signal control device configuration

signal control plans

signal system configuration

traffic detector control
—video surveillance contraol
—field equipment status
—right-of-way reguest notification
—roadway dynamic signage status
—signal control status
—signal fault data
—speed monitoring information
—traffic detector data
—traffic images

T

Prince Georges County DPWT
Prince Georges County TRIP Center

Existing
Flanned
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Transit Agencies
Transit Management Centers

ttraffic images

Local Traffic Management Agencies
Arterial Field Equipment

Planned
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Local Traffic Management Agencies
Arterial Field Equipment

detected obstacles

{ [ tlocal signal priority request
detected unequipped vehicles and VRUs J'

signal priority status

Transit Agencies
Transit Vehicles

Existing
Planned

153 |Page



June 2025

Pe Gg¥WGdre #H§8 G AgeGE VhT gHgeGI

¢ & HT G& GE {Tl Arthiectare «

Local Traffic Management Agencies
Arterial Field Equipment

detected obstacles
detected unequipped vehicles and VRUs
local traveler information l

{ L tcommunications signature

—vehicle signage data

General Public
Vehicles

Existing
Planned
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Maint and Constr Mgmt Agencies/Div Public Safety Agencies Information Service Providers Archived Data Mgmt Agencies
Maintenance and Construction Public Safety Offices and Dispatch ISP Centers Archived Data Management Centers
Management Centers Centers
Parking Mgmt Agencies/Companies City of Baltimore Media Local Traffic Management Agencies
Parking Management Centers Baltimore City TMC Media Outlets Arterial Field Equipment
Local Traffic Management Agencies Maryland Transit Administration (MTA) MD State Highway Administration Information Service Providers
Local TMCs MTA Centers CHART MATOC/RITIS

—

Intermodal Freight Stakeholders General Public Emergency Management Agencies MD Transportation Authority (MDTA)
Intermodal Freight Facilities Personal Traveler Information Devices Emergency Operations Centers MDTA Authority Operations Centers
Existing
Planned
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Archived Data Mgmt Agencies
Archived Data Management Centers
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L T—trafﬁc archive data

archive status J

City of Baltimore
Baltimore City TMC

FPlanned
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__Local Traffic Management Agencies
Arterial Field Equipment

¥

intersection management application info
roadway dynamic signage data
signal control commands
signal control device configuration
signal control plans
signal system configuration
—traffic detector control
—-video surveillance control
—field equipment status
—right-of-way request notification
—-roadway dynamic signage status
—sign al control status
—-signal fault data
“traffic detector data
—traffic images

City of Baltimore
Baltimore City TMC

Existing
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City of Baltimore
Baltimore City TMC

alert notification

road closure notification
device control request
device data
~device status
—-emergency traffic coordination
~incident information for public
—road network conditions
“traffic images

I 4 4 3
\‘ L temengency plan coordination

MD State I-iigimWay Administration
CHART

Existing
Planned
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City of Baltimore
Baltimore City TMC

remote surveillance control

current infrastructure restrictions
emergency traffic control information

maint and constr work plans
~traffic images
—alert notification coordination
-emergency plan coordination
~evacuation coordination
“incident command information coordination
-incident response coordination
~resource coordination
-thre at information coordination

a 5 L & A& A 4
{ temerge ncy traffic control request

__Emergency Management Agencies
Emergency Operations Centers

Existing
Planned
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Intermodal Freight Stakeholders
Intermodal Freight Facilities

\\ 1:interrnodal freight traffic information
Facility status information J‘

intermodal freight event information

City of Baltimore
Baltimore City TMC

Planned
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Information Service Providers

ISP Centers

|—traffic control priority status

Planned

|

City of Baltimore

Baltimore City TMC
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Local Traffic Management Agencies
Local TMCs

device data

device status
emergency traffic coordination ‘ ‘
w

{ tt:lewit:e control request

City of Baltimore
Baltimore City TMC

Existing
Planned

163 |Page



¢ & HT G& GE {Tl Arthiectare «

CegGleGeGee EGE ygGhl HTWIEE] @ gdHR@e §@d ¢

Maint and Constr Mamt Agencies/Div
Maintenance and Construction
Management Centers

Ve

I
tequiprnen’t maintenance request
incident information

road network conditions

road network status assessment

current infrastructure restrictions

—“road network status assessment

~-roadway maintenance status

—work zone information

“maint and constr resource coordination

—“work plan coordination

June 2025

City of Baltimore

Baltimore City TMC

Existing
Planned
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City of Baltimore
Baltimore City TMC

incident information
incident report
-traffic images

‘[ talerts and advisories

Information Service Providers
MATOC/RITIS

Planned
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MD Transportation Authority (MDTA)
MDTA Authority Operations Centers

I T—c urrent infrastructure restrictions

maint and constr resource coordination
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City of Baltimore

Baltimore City TMC

Existing
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Media
Media Qutlets

L T—traveler Information for media

external reports J

City of Baltimore
Baltimore City TMC

Existing
Flanned
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[—road network conditions J

Maryland Transit Administration (MTA)
MTA Centers

Existing
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Parking Mgmt Agencies/Companies

Parking Management Centers

tparking traffic information
transportation operational strategies

parking information

Existing
Planned

City of Baltimore

Baltimore City TMC
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General Public
Personal Traveler Information Devices

emergency traveler information
traffic images
emergency traveler information request l

I T—broad(:as’t traveler information

-traveler request

City of Baltimore
Baltimore City TMC

Existing
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City of Baltimore
Baltimore City TMC

emergency traffic control request

remote surveillance control
emergency routes
emergency traffic control information
—road network conditions
—road network status assessment
~traffic images
—alert notification coordination
—-emergency plan coordination
—-evacuation coordination
—-incident command information coordination
—-resource coordination

& 5 & Y
[ I temergency route request

Public Safety Agencies
Public Safety Offices and Dispatch
Centers

Existing
Planned
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MD Transportation Authority (MDTA) Information Service Providers MD Transportation Authority (MDTA) MD State Highway Administration
MDTA Police Centers Universities MDTA Authority Operations Centers CHART
Adjacent State Traffic Mgmt Agencies CapWIN Board of Directors Emergency Management Agencies Transit Agencies
Adjacent State TMCs Capital Wireless Information Net Emergency Operations Centers Transit Management Centers
(CapWIN)

-

Federal Agencies WMATA
Federal Agencies

Maryland State Police (MSP)
Maryland State Police Centers

MIEMSS
WMATA Operations Control Center MIEMSS Center

—

Information Service Providers Emergency Management Agencies Maryland Transit Administration (MTA) Public Safety Agencies
MATOC/RITIS Emergency Vehicles MTA Centers Public Safety Offices and Dispatch
Centers
Existing
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CapWWIN Board of Directors
Capital Wireless Infomation Net
(CapVVIMN)
F . F o F r F t
I current infrastructure restrictions
decision suppoart information
resource deployment status
suggested route
emergency dispatch response
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