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

Section 1 á ITS Architecture Conformity Statement  

Section 2 á Introduction  

Section 3 á Architecture Scope 

Section 4 á Architecture Components  

Section 5 á Statewide ITS Architecture 

Appendices 

These sections are described in more detail below: 

Section 1 á 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 á Introduction : Contains background information and establishes the context for 

the Maryland Statewide ITS Architecture äøûĦėĜĝĨęėĨĩĦęùå effort. This section 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 á 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 ITS stakeholders, important stakeholder agreements, and 

ITS projects across the state. 

Section 4 á Architecture Components:  ýģĢĨĕĝĢħ ĨĜę ęħħęĢĨĝĕĠ øĖĩĝĠĘĝĢě ĖĠģėğħù ģĚ ĨĜę ăĎč 

Architecture. It identifies and defines each pertinent ITS Element in the state. 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 á Statewide ITS Architecture:  Graphically displays the details of the ITS Architecture. 

ÿĕėĜ øěęĢęĦĝėù ĕĢĘ øħĤęėĝĚĝėù ÿĠęġęĢĨ ĝħ ĘęĤĝėĨęĘ ĝĢ ĨęĦġħ ģĚ ĨĜę ģĨĜęĦ ÿĠęġęĢĨħ īĝĨĜ īĜĝėĜ ĝĨ 

ĝĢĨęĦĚĕėęħ# ĕĢĘ ęĕėĜ øÿĠęġęĢĨ ĤĕĝĦù äĝ!ę!# ĝĢĨęĦėģĢĢęėĨå ĝħ ęĬĕġĝĢęĘ ĝĢ ĘęĨĕĝĠ! ĎĜę ĘęĨĕĝĠęĘ 

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 M aryland 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.
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1. ITS Architecture Conformity with National Requirements  
The USDOT developed 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 

ĦęĥĩĝĦęġęĢĨħ ģĚ ĨĜę øăĢĨęĠĠĝěęĢĨ ĎĦĕĢħĤģĦĨĕĨĝģĢ čĭħĨęġħ ûĦėĜĝĨęėĨĩĦę ĕĢĘ čĨĕĢĘĕĦĘħ#ù ĕħ 

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 

(ARC-IT) and supported by the Federal Transit Administration  (FTA). 

ĎĜę ĚģĠĠģīĝĢě ĤģĠĝėĭ ģĖĞęėĨĝĪęħ ĕĦę ęĢĩġęĦĕĨęĘ ĝĢ <= ýĀČ C>:!?" øITS projects shall conform to 

the National ITS Architecture and standards in accordance with the requirements contained in this 

[Federal rule]. Conformance with the National ITS Architecture 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 that Regional ITS Architecture. Development of the Regional ITS 

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

Metropolitan  Transportation Planning.ù1 

The FHWA published a Final Rule policy that 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 policy2 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:  

¶ Develop a framework for institutional agreements and technical integration for organized 

ITS project deployments that meets local transportation user needs. 

¶ Build consensus among regional stakeholders about resource and information sharing and 

activity coordination.  

¶ Meet federal funding requirements. 

The Maryland Statewide ITS Architecture was developed to address these specific policy 

objectives. The resultant architecture is consistent with statewide and metropolitan transportation 

planning processes. 

 

 

 

 

 

 

  

 
1 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 

https://www.ecfr.gov/current/title-23/chapter-I/subchapter-K/part-940
https://www.ecfr.gov/current/title-23/chapter-I/subchapter-K/part-940
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2. Introduction  
The ćĕĦĭĠĕĢĘöħ čĨĕĨęīĝĘę ăĎč ûĦėĜĝĨęėĨĩĦę is a roadmap for transportation systems integration. 

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. It identifie s existing and planned ITS projects 

for the state and the projects associated with the aĦėĜĝĨęėĨĩĦę øelements!ù It defines the 

relationships among the elements and how information flows between the elements. The 

ĘģėĩġęĢĨ ĕĠħģ ĤĦęħęĢĨħ ĕĢ ăĎč øģĤęĦĕĨĝģĢĕĠ ėģĢėęĤĨù ĕĢĘ ĝĘęĢĨĝĚĝęħ ğęĭ ăĎč stakeholders and 

agreements. 

ćĕĦĭĠĕĢĘöħ čĨĕĨęīĝĘę ăĎč ûĦėĜĝĨęėĨĩĦę ĝħ ĨĜę ĦęħĩĠĨ ģĚ ĝĢĨęĢħĝĪę ĘĕĨĕ gathering, research, and 

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 center-to-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 

äăûûĊå ġĕĘę ĩĤ ģĚ ğĢģīĠęĘěęĕĖĠę ĦęĤĦęħęĢĨĕĨĝĪęħ ĚĦģġ čĂû# ĉĎćĉ# ďĢĝĪęĦħĝĨĭ ģĚ ćĕĦĭĠĕĢĘöħ 

Center for Advanced Transportation Technology (UMD-CATT), and FHWA. This 2025 version will 

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

updated and converted to the latest version of ARC-IT, Version 9.3 using the Regional Architecture 

Development for Intelligent Transportation (RAD -IT) software. The ARC-IT 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 ARC-IT includes artifacts that answer 

concerns relevant to a large variety of stakeholders, and provides 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 Architecture ĝħ ĕ øĠĝĪĝĢěù ĘģėĩġęĢĨ ĨĜĕĨ ġĩħĨ Ėę ĩĤĘĕĨęĘ ĕĢĘ ĕġęĢĘęĘ ĦģĩĨĝĢęĠĭ 

as needed (in 03 to 05 years). This 2025 update is compliant with the  FHWAöħ and the FTAöħ 

requirements. The Maryland Statewide ITS Architecture illustrates detailed exchange of 

information between statewide systems and connection to the other regional architecture s i.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. 

ďħęĦ ħęĦĪĝėęħ ĘęħėĦĝĖę īĜĕĨ ĚĩĢėĨĝģĢħ ăĎč ħĜģĩĠĘ ĤęĦĚģĦġ ĚĦģġ ĨĜę ĩħęĦöħ ĤęĦħĤęėĨĝĪę! ĎĜę ĠģěĝėĕĠ 

architecture is comprised of the following components:  

¶ Processes: Activities and functions that must work together and share information to 

provide a user service. 
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¶ 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. 

¶ 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. 

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

ĎĜę ĠģěĝėĕĠ ĕĦėĜĝĨęėĨĩĦę ĝħ ĨĭĤĝėĕĠĠĭ ĘęħėĦĝĖęĘ Ėĭ þĕĨĕ ĀĠģī þĝĕěĦĕġħ äþĀþöħå ĕĢĘ Process 

Specifications (PSpecs) for specific project-related 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 specific project -related systems and 

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

outputs. Public sector agencies tailor 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 high-level 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. 

 

Figure 1: Components and Interactions between 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 manner to 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) 

2. Electronic Payment Systems (EPS) 

3. Highway Advisory Radio (HAR) 

4. Smart Telephone Communications 

5. Connected and Automated Vehicles (CAV) 

6. Automatic Vehicle Location Systems (AVL) 

7. Computer-Aided Dispatch (CAD) 

8. Traffic Detection and Monitoring Technologies 

9. Roadway Weather Information Systems (RWIS) 

10. 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.  

An ITS Architecture defines the information 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 ITS architecture offers a wide range of benefits. 

These benefits include: 

¶ 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.  

¶ 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 

sources to include federal, state and local funds with input from transportation agencies 

within the region.  

¶ 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 
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SEA, including agencies' roles and responsibilities, functional requirements, ITS standards, 

etc.  

¶ 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 to federal funds for ITS deployment. 

Developing and adopting a statewide ITS architecture sets the stage for statewide strategizing, 

prioritizing, and deploying specific ITS projects. 

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

was assigned to the Maryland ITS Working Group (MITS-WG), a committee formed under ITS 

Maryland á a state chapter within the national organization ITS America. MITS-WG was tasked with 

managing the development of a statewide aĦėĜĝĨęėĨĩĦę ĨĜĕĨ īģĩĠĘ ĤĦģĪĝĘę øĕĢ ģĪęĦĕĠĠ ĚĦĕġęīģĦğ 

ĚģĦ ăĎč ĘęĤĠģĭġęĢĨħ ĕĨ ĠģėĕĠ ĕĢĘ ĦęěĝģĢĕĠ ĠęĪęĠħ!ù ĎĜĦģĩěĜ ĕ ĤĠęĨĜģĦĕ ģĚ ĝĢĤĩĨ from stakeholder 

agencies, as well as corresponding outreach activities, the 2001 Baseline ITS Architecture was 

developed. The Baseline Architecture was subsequently used to plan specific center-to-center 

ĝĢĨęĦĚĕėęħ# ħĩėĜ ĕħ ĖęĨīęęĢ ýĂûČĎ ĕĢĘ ćģĢĨěģġęĦĭ ýģĩĢĨĭöħ ûĘĪĕĢėęĘ ĎĦĕĢħĤģĦĨĕĨĝģĢ 

Management System (ATMS). It was also used to assess project-level conformity for such 

initiatives as the Maryland State Police Mobile Command Bus. 

In preparing the 2001 Baseline ITS Architecture# ĕ øěęĢęĦĝėù ĕĤĤĦģĕėĜ īĕħ ęġĤĠģĭęĘ Ĩģ ĝĘęĢĨĝĚĭ 

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 the architecture. 

In late 2004, SHA determined that the update and publication of its statewide ITS architecture 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. Since the preparation of the 2001 baseline, new user services 

have also been added to the National ITS Architecture, which was not reflected in the original 

compilation. Additionally, in 2004 -2005, the Metropolitan Washington Council of Governments 

(MWCOG) began updating its own regional 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 MWCOG-prepared Metropolitan Washington 

Regional ITS Architecture (MWRITSA) were 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 ITS stakeholders 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, UMD-CATT, 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 the state would be represented using a 

single architecture. 
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2. The updated ITS Architecture would utilize a hybrid approach to defining architectural 

eĠęġęĢĨħ! û ėģġĖĝĢĕĨĝģĢ ģĚ øěęĢęĦĝėù ĕĢĘ øħĤęėĝĚĝėù elements would be used to depict 

pertinent relationships. The use of specific elements 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 i n Maryland and the NCR. 

The 2005 update to the Maryland Statewide ITS Architecture was completed in March 2005. The 

update produced the first statewide architecture within Maryland that was fully compliant with 

USDOT ITS architecture 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 

ħęħħĝģĢħ! ûĨ ĨĜęħę ħęħħĝģĢħ# ħĨĕğęĜģĠĘęĦħ ĦęĪĝęīęĘ ĕ øčĨĦĕīġĕĢù ûĦėĜĝĨęėĨĩĦę ĚģĦ ėģġĤĠęĨęĢęħħ 

and accuracy and corrected errors and deficiencies. 

The 2016 update to the Maryland Architecture builds on the 2009 effort. This represent ed 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.  

2.4 202 5 Update Approach and Summary  
The 2025 Maryland Statewide ITS Architecture revision approach 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 areas were identified in the 

2016 document that needed updating Ĩģ ġęęĨ ĀĂđûöħ Ģęī format  and migrating to ARC-IT 

version 9.3, address some changes in systems and 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 

agencies and MPOs from 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 that, despite several reminders 

sent, never responded. There seems to be a lack of knowledge among some agencies about the 

Maryland Statewide ITS Architecture document 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 TSMO Master 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 il lustrates the simplified develop ment process of the 2025 Maryland 

Statewide ITS Architecture.  

 
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 by the 

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 TSMO Master 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.  
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The TSMO document is crucial for operations, systems, and data integration of ITS elements in 

Maryland. Incorporating the TMSO into the Maryland Statewide ITS Architecture update presented 

a unique 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 scales of 

system analysis (e.g., local, corridor, and regional) 

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

construction, and maintenance). This emphasis is 

founded on the belief that transportation facilities 

function best when development focuses not just on 

individual facility characteristics (e.g., capacity) or 

agency actions (e.g., roadway widening) but also on 

broader systemic performance characteristics driven 

Ėĭ ĨĜę ĕěęĢėĭöħ ėģĦę ġĝħħĝģĢ! The Maryland 

Department of Transportation (MDOT) refers to this 

development strategy as the System of Systems 

approach. Figure 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 21 st century. 

2.5 Accessing the Architecture  
An electronic version of the Maryland Statewide ITS Architecture document can be found on the 

ITS Maryland website (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. 

ĀĂđûöħ ĀĝĢĕĠ ČĩĠę1 on ITS Architecture and Standards (23 CFR Part 940) requires the 

development of an architecture maintenance plan. Paragraph 940.9 (f) states that:  

øĎĜę ĕěęĢėĝęħ ĕĢĘ ģĨĜęĦ ħĨĕğęĜģĠĘęĦħ ĤĕĦĨĝėĝĤĕĨĝĢě ĝĢ ĨĜę ĘęĪęĠģĤġęĢĨ ģĚ ĨĜę ĦęěĝģĢĕĠ ăĎč 

architecture shall develop and implement procedures and responsibilities for maintaining 

ĝĨ# ĕħ ĢęęĘħ ęĪģĠĪę īĝĨĜĝĢ ĨĜę ĦęěĝģĢ!ù 

 

 

 

 

 

1 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    

Figure 3: Systems of Systems 

Approach 

http://www.itsmd.org/
https://itsmd.org/maryland-its-architecture/
https://www.ecfr.gov/current/title-23/chapter-I/subchapter-K/part-940
https://www.ecfr.gov/current/title-23/chapter-I/subchapter-K/part-940
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The Maintenance Plan for the Maryland Statewide ITS Architecture is based on the guidelines 

ĤĦģĪĝĘęĘ Ėĭ ĀĂđûöħ đĜĝĨę ĊĕĤęĦ! ĎĜĝħ ĦęĤģĦĨ ĤĦģĪĝĘęħ ħģġę ĖĕėğěĦģĩĢĘ ģĢ ĨĜę ĢęęĘ ĚģĦ 

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 ITS Architecture 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, the Maryland Statewide ITS Architecture 

is a bridge between the Regional ITS Architecture and the National ITS Architecture. The Maryland 

Statewide ITS Architecture 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 ITS Architecture baseline so that it continues to accurately reflect the 

sĨĕĨęöħ ęĬĝħĨĝĢě ăĎč ėĕĤĕĖĝĠĝĨĝęħ ĕĢĘ ĤĠĕĢħ ĕĢĘ Ĝģī ĨĜęĭ ĚĝĨ ĝĢĨģ ĨĜę national and regional 

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 Statewide ITS Architecture 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 a statewide body that, as 

consistent with its mission, has the authority to initiate, update, and document changes in 

Statewide ITS documents. For the Maryland 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 planning horizon 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.  



 

10 | P a g e  
 

June 2025 ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

Other responsibilities include but are not limited to the following:   

1. Verify that the statewide ITS architecture RAD-IT 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 in state 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 Architecture.   

û ėĜĕĢěę ĝĢ ĕ ħĨĕğęĜģĠĘęĦöħ ħĭħĨęġħ ġĕĭ ĝġĤĕėĨ ģĨĜęĦ ħĨĕğęĜģĠĘęĦħ# ĕĢĘ ĨĜĝħ must be 

communicated and managed effectively to mitigate any negative impacts on ITS operations.   

2.6.3 When Will the Architecture Be Updated?   

The Maryland Statewide ITS Architecture 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 

ĩĤĘĕĨęħ ġģĦę ĚĦęĥĩęĢĨĠĭ Ĩģ ğęęĤ ĩĤ īĝĨĜ ĨĜę Ĥĕėę ģĚ ćĕĦĭĠĕĢĘöħ ăĎč ĝġĤĠęġęĢĨĕĨĝģĢ! Continuous 

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 ITS Architecture document.    

Regardless of the frequency selected for periodic updates, it is recommended that the 

ħĨĕğęĜģĠĘęĦħ ĦęėģěĢĝĮę ĨĜę ĤģĨęĢĨĝĕĠ ĢęęĘ ĚģĦ øÿĬėęĤĨĝģĢ ćĕĝĢĨęĢĕĢėęù Ĩģ ģėėĩĦ ĝĢ ĨĜę ęĪęĢĨ ģĚ 

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 ITS architecture is fully updated every five years. The following list 

includes many of the events that may cause change to a statewide 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 Range Deployment 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 ITS Architecture 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 address these 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 are absorbed 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 Services Considered   

The range of services considered by the Maryland Statewide ITS Architecture could expand. This 

might happen because the National ITS Architecture has been expanded and updated to include 

new user services or to define 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 ITS Architecture 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   

ûĢ ĕěęĢėĭöħ Ģĕġę ģĦ ĨĜę Ģĕġę ĩħęĘ Ĩģ ĘęħėĦĝĖę ĝĨħ ęĠęġęĢĨäħå ĩĢĘęĦěģęħ ėĜĕĢěę! ĎĦĕĢħĤģĦĨĕĨĝģĢ 

agencies occasionally merge, split, or rename themselves. In addition, element names may evolve 

as projects are defined. The Maryland Statewide 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 ITS Architecture 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., a statewide 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 ITS Architecture. 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 project will be added or deleted through the planning process or project 

delivery, and some aspects of the statewide 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 

ĕĦę ĦęĚęĦĦęĘ Ĩģ ĕħ ĨĜę øüĕħęĠĝĢę!ù ĎĜĝħ ħęėĨĝģĢ ėģĢħĝĘęĦħ ĨĜę ĘĝĚĚęĦęĢĨ øĤĕĦĨħù ģĚ ĨĜę ćĕĦĭĠĕĢĘ 

Statewide ITS Architecture 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. List of ITS Elements  



 

12 | P a g e  
 

June 2025 ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

5. List of Agreements  

6. Interfaces between Elements  

7. System Functional Requirements  

8. Applicable ITS Standards  

9. Project Sequencing  

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 ITS Architecture below 

has a role in this economy, and an appropriate 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 

ĨĜę ăĎč ęĠęġęĢĨħ ĨĜĕĨ ĕĦę øĝĢù ćĕĦĭĠĕĢĘ! ĂģīęĪęĦ# ĕĘĘĝĨĝģĢĕĠ ăĎč ęĠęġęĢĨħ ģĩĨħĝĘę ĨĜę state may 

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 the statewide 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 approached 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 a statewide 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 (whiėĜ ġĕĭ ĜĕĪę ĖęęĢ ħĜģīĢ ĕħ øĤĠĕĢĢęĘù ĝĢ ĨĜę ęĕĦĠĝęĦ ĪęĦħĝģĢ ģĚ ĨĜę ħĨĕĨęīĝĘę ăĎč 

architecture) and the current consensus view 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 package approach 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    

ăĢĨęĦĚĕėęħ ĖęĨīęęĢ ęĠęġęĢĨħ ĘęĚĝĢę ĨĜę øĘęĨĕĝĠħù ģĚ ĨĜę ĕĦėĜĝĨęėĨĩĦę! ĎĜęĭ ĕĦę ĘęĨĕĝĠęĘ 

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 database. 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 the statewide 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 

ĠĕħĨ ĩĤĘĕĨę ĕĢĘ ėģĢħĝĘęĦ Ĝģī ĕĢĭ ėĜĕĢěę ĝĢ ĨĜę øħĨĕĢĘĕĦĘħ ęĢĪĝĦģĢġęĢĨù ġĕĭ ĝġĤĕėĨ ĤĦęĪĝģĩħ 

standards choices (especially where competing standards exist). For example, suppose Extensive 

Markup Language (XML) based Center-To-Center standards reach a high level of maturity, 

reliability, and cost-effectiveness. In that case, a statewide 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 the details of which standards apply to the architecture, should be part of the 

baseline.  

2.6.4.9 Project Sequencing   

đĜĝĠę ĤĦģĞęėĨ ħęĥĩęĢėĝĢě ĝħ ĤĕĦĨĠĭ ĘęĨęĦġĝĢęĘ Ėĭ ĚĩĢėĨĝģĢĕĠ ĘęĤęĢĘęĢėĝęħ äę!ě!# øħĩĦĪęĝĠĠĕĢėęù 

ġĩħĨ Ėę ĕ ĤĦęėĩĦħģĦ Ĩģ øĨĦĕĚĚĝė ġĕĢĕěęġęĢĨùå# ĨĜę ĦęĕĠĝĨĭ ĝħ ĨĜĕĨ ġģħĨ ĤĦģĞęėĨ ħęĥĩęĢėęħ ĕĦę ĠģėĕĠ 

policy decisions. Project sequences should be reviewed to make sure 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  ĀĂđûöħ Regional ITS Architecture 

Maintenance White Paper will be helpful in guiding the maintenance effort. In addition to detailing 
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the recommended maintenance process, the white paper also contains examples of maintenance 

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 ITS architecture 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 

Ĝģī ĨĜę ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ăĎč ûĦėĜĝĨęėĨĩĦę# ĦęĤĦęħęĢĨęĘ Ėĭ ĨĜę ĖĠĩę øīĕĪę#ù ĕĘĘĦęħħęħ Ĝģī ĨĜę 

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. 

 

Figure 4: Relationships of Planning / Development Process to Statewide 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 used, and their definitions are 

described in Table 1.  

Table 1: Project Initiative Implementation Timeframes 

Category Timeframe  
Short Term 0 á 5 years 

Medium Term 6 á 10 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 

[MPO], 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. Identification 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 (TEAá21), Public Law 105á178, 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 Architecture is a specific application of the 

framework specified in the National ITS Architectureöħ most updated ARC-IT 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 a noble 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. ATIIP/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 



 

16 | P a g e  
 

June 2025 ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

and Rule 940 requirements. Rule 940 states that the systems engineering analysis shall 

include, at a minimum : 

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). 

2. Identification of participating agencies ' roles and responsibilities. 

3. Requirements definitions. 

4. Analysis of alternative system configurations and technology options to 

meet requirements. 

5. Procurement options. 

6. Identification of applicable ITS standards and testing procedures. 

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

system. 

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 scope 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 for federally 

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 projects to conform to  the FHWA Rule 940 and FTA National ITS 

Architecture Policy. To facilitate the streamlined implementation of ITS systems 

engineering requirements, SHA has 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, four-quadrant 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, pre-approved 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: 
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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, steps, and 

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 well as ĦęĚęĦęĢėĝĢě ģĨĜęĦ þĉĎöħ ăĎč ėģġĤĠĝĕĢėę ĤĦģėęħħ. Project managers 

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 include the 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 assistance in properly using systems engineering and completing 

the checklist. FHWA staff will review the 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 begins 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 well-planned 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, and the 

ITS architecture, provides a starting point for systems engineering analyses that are performed 

during ITS project development. 

 



 

18 | P a g e  
 

June 2025 ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

 

Figure 5: 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 , which is 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 and Deployment, 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 is separated 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 the system 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 to the 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 the northeast. 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 the ħĨĕĨęöħ seven (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 Aviation 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), and four (04) bridges.  

Table 2 depicts all  SĂûöħ ĚĕėĝĠĝĨĝęħ ĨĜĦģĩěĜģĩĨ ĨĜę ħĨĕĨę! ĎĜęĝĦ ĠģėĕĨĝģĢ ĢĩġĖęĦħ ėģĦĦęħĤģĢĘ Ĩģ ĨĜę 

numbers in the map seen in Figure 6.  

 

Figure 6: Maryland State Highway Administration Districts  
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Table 2: MDOT SHA Facilities throughout the State 

ĆģėĕĨĝģĢ 

ĈĩġĖęĦ 
čĂû ĀĕėĝĠĝĨĭ 

ĆģėĕĨĝģĢ 

ĈĩġĖęĦ 
čĂû ĀĕėĝĠĝĨĭ 

; ćþĉĎ čĂû ĂęĕĘĥĩĕĦĨęĦħ <> Ćĕ ĐĕĠę čĜģĤ 

< ćþĉĎ čĂû ĂĕĢģĪęĦ ýģġĤĠęĬ <A ýĜĩĦėĜĪĝĠĠę čĜģĤ 

= āĠęĢ üĩĦĢĝę čĜģĤ <B Ćĕ ĊĠĕĨĕ čĜģĤ 

> þĝħĨĦĝėĨ ? ûĢĢĕĤģĠĝħ ĉĚĚĝėę <C 
āģĠĘęĢ ČĝĢě ĆĕĢĘħėĕĤę 

þęĤģĨ 

? þĝħĨĦĝėĨ ; čĕĠĝħĖĩĦĭ ĉĚĚĝėę =: āģĠĘęĢ ČĝĢě čĜģĤ 

@ þĝħĨĦĝėĨ < ýĜęħĨęĦĨģīĢ ĉĚĚĝėę =; ĎĜĩĦġģĢĨ čĜģĤ 

A þĝħĨĦĝėĨ @ Ćĕ ĐĕĠę ĉĚĚĝėę =< ĆęģĢĕĦĘĨģīĢ čĜģĤ 

B ĎĦĕĚĚĝė ĉĤęĦĕĨĝģĢ ýęĢĨęĦ A == ÿĕħĨģĢ čĜģĤ 

C þĝħĨĦĝėĨ > ĂĩĢĨ ĐĕĠĠęĭ ĉĚĚĝėę => đęħĨġĝĢħĨęĦ čĜģĤ 

;: þĝħĨĦĝėĨ = āĦęęĢĖęĠĨ ĉĚĚĝėę =? āĕĝĨĜęĦħĖĩĦě čĜģĤ 

;; ĊĦĝĢėęħħ ûĢĢę čĜģĤ =@ ąęĢħĝĢěĨģĢ čĜģĤ 

;< ĊĦĝĢėę ĀĦęĘęĦĝėğ čĜģĤ =A ĀĕĝĦĠĕĢĘ čĜģĤ 

;= čĩĢĘęĦĠĕĢĘ čĜģĤ =B ąęĭħęĦöħ ČĝĘěę čĜģĤ 

;> čĢģī ĂĝĠĠ čĜģĤ >: čĨęĪęĢħĪĝĠĠę čĜģĤ 

;? 
ýĕġĖĦĝĘěę čĜģĤ Ô ĆĕĢĘħėĕĤę 

þęĤģĨ 
>; ĂĕěęĦħĨģīĢ čĜģĤ 

;@ ĆĕĩĦęĠ čĜģĤ >< þęĢĨģĢ čĜģĤ 

;A ďĤĤęĦ ćĕĦĠĖģĦģ čĜģĤ >= þĕĭĨģĢ čĜģĤ 

;B ýĜęħĨęĦĨģīĢ čĜģĤ >> ĄęħħĩĤ čĜģĤ 

;C đĕĦĘħ ĂĝĠĠ čĜģĤ >? ýęĢĨĦęĪĝĠĠę čĜģĤ 

<: ÿĠğĨģĢ čĜģĤ >@ ĂęĦęĚģĦĘ čĜģĤ 

<= đęħĨęĦĢĤģĦĨ čĜģĤ >A ĉīĝĢěħ ćĝĠĠħ čĜģĤ 

 

Per the 2022 American Community Survey (ACS) 5-year estimates, the Census update to the 2020 

Decennial Census, 6.1 million people, or 1.8 ĤęĦėęĢĨ ģĚ ĨĜę ĢĕĨĝģĢöħ ĤģĤĩĠĕĨĝģĢ# ĦęħĝĘę ĝĢ ćĕĦĭĠĕĢĘ! 

Table 3 shows the 2022 population by county and urban area.  

 

Table 3: Maryland Population by County 

County Population  
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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County Population  
Howard County 332,011  

Kent County 19,289  

Montgomery County  1,056 ,910  

ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ 957 ,189  

ċĩęęĢ ûĢĢęöħ ýģĩĢĨĭ 50,316  

čĨ! ćĕĦĭöħ ýģĩĢĨĭ 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) 5-year 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 compared to 24.5 

ĤęĦėęĢĨ ĢĕĨĝģĢĕĠĠĭ! ĎĜę ġęĘĝĕĢ ĕěę ģĚ ćĕĦĭĠĕĢĘöħ ĤģĤĩĠĕĨĝģĢ ĝħ =C!1 years, like the national 

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 and the United States 

Demographic Factor  Maryland  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 Capita Income $45,915  $37,638  
*source: 2022 American Community Survey (ACS) 5-year 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 

Demographic Factor  Maryland  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) 5-year estimates 

 

Table 6 ħĜģīħ ćĕĦĭĠĕĢĘöħ ġĕĞģĦ ĜĝěĜīĕĭħ ĕĢĘ ĦģĕĘīĕĭħ ĨĜĕĨ ĨĦĕĪęĦħę ĨĜę ħĨĕĨę!  

Table 6: Principal Highway Corridors in Maryland  

Interstates  /  Controlled Access 

Routes 

United States (U.S.) Routes 

Interstate 68 (I -68)  

Interstate 70 (I -70)  

Interstate 81 (I -81)  

Interstate 83 (I -83)  

Interstate 95 (I -95)  

Interstate 97 (I -97)  

Interstate 195 (I -195)  

Interstate 270 (I -270)  

Interstate 370 (I -370)  

Interstate 395 (I -395)  

Interstate 495 (I -495)  

Interstate 695 (I -695)  

Interstate 795 (I -795)  

Interstate 895 (I -895)  

Maryland 100  (MD100)  

Maryland 200 (MD200)  

Maryland 295 (MD295)  

US Route 1 (US-1) 

US Route 11 (US-11)  

US Route 13 (US-13)  

US Route 15 (US-15)  

US Route 29 (US-29)  

US Route 40 (US-40)  

US Route 50 (US 50) 

US Route 113 (US-113)  

US Route 219 (US-219)  

US Route 220 (US-220)  

US Route 222 (US-222)  

US Route 301 (US-301)  

US Route 340 (US-340)  

US Route 522 (US-522)  

 

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  ĨĜę ħĨĕĨęħö ġĕĞģĦ 

highways. The 38.3 billion vehicle miles travelled includes 3.39 billion vehicle miles which were 

ęĬĤęĦĝęĢėęĘ ĕĠģĢě ćþĎûöħ ĨģĠĠ ĦģĕĘħ ĝĢ ćĕĦĭĠĕĢĘ. Table 7 summarizes the roadway mileage per 

district as documented in the MDSHAöħ 2022 Annual Mileage Report. 

 

Table 7: Roadway Mileage, by SHA District  

District  Roadway Lane 

Mileage 

Vehicle Miles of Travel  

(In Millions ) 

District 1  1,841 2,481 

District 2  2,099 3,534 

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 roadways are 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 for most 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 Washington, D.ý! ćĎûöħ 

system includes MARC train, Local Bus services, Light RailLink, Metro SubwayLink, Commuter 

üĩħęħ# ĕĢĘ ćģĖĝĠĝĨĭĆĝĢğ! üĕĠĨĝġģĦęöħ ĆĝěĜĨ ČĕĝĠ ģĤęĦĕĨęħ ħęĪęĢ Ęĕĭħ ĕ īęęğ ĕĢĘ ħęĦĪĝėęħ == ħĨĕĨĝģĢħ 

throughout the Baltimore region. The Light Rail saw over 2.9 million passengers in 20221. 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, MARC saw over 2.8 million riders in 

2022 2. MARC provides connections to other bus and rail systems, including Washington 

Metropolitan Area Transit Agency (WMATA), Amtrak, BWI Airport, The Virginia Railway Express 

(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 

Maryland, which serves Howard County, ûĢĢę ûĦĩĢĘęĠ ýģĩĢĨĭ# ĈģĦĨĜęĦĢ ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ, 

and the city of Laurel, Montgomery County Ride On, ĕĢĘ ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ TheBus. These 

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 thr oughout the state, with Baltimoreöħ Penn 

Station being the busiest, with over 800,000 riders in 2022 3. 

Major air travel in Maryland operates from BWI Marshall 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 Coast. 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.3  

 
1 Washington Metropolitan Area Transit Authority. (2023). Your 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 consensus building and the development of  a relevant and useful ITS infrastructure. 

A list of participating stakeholders  can be found in Appendix B á Stakeholder Outreach. 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 State Agencies  

and Sub-Units 

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 Services Systems 

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 

Maryland Traffic 

Operations Centers 

Authority Operations Center Central 

Authority Operations Center South 

Baltimore City Traffic Management Center 

Northwest Stadium Operations  

Montgomery County Traffic Management Center 

ćĕĦĭĠĕĢĘ čĨĕĨę ĂĝěĜīĕĭöħ čĨĕĨęīĝĘę ĉĤęĦĕĨĝģĢħ ýęĢĨęĦ 

ćĕĦĭĠĕĢĘ čĨĕĨę ĂĝěĜīĕĭöħ ĎĦĕĚĚĝė ĉĤęĦĕĨĝģĢħ ýęĢĨęĦ = äđĕħĜĝĢěĨģĢ 

Region) 

ćĕĦĭĠĕĢĘ čĨĕĨę ĂĝěĜīĕĭöħ ĎĦĕĚĚĝė ĉĤęĦĕĨĝģĢħ ýęĢĨęĦ > (Baltimore 

Region) 

ćĕĦĭĠĕĢĘ čĨĕĨę ĂĝěĜīĕĭöħ ĎĦĕĚĚĝė ĉĤęĦĕĨĝģĢħ ýęĢĨęĦ A äĀĦęĘęĦĝėğ 

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  

ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ (Traffic Response & Information Partnership) 

TRIP Center  

Local Government 

Agencies 

Allegany County Emergency Services and Communications  

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  

ýĕĦģĠĝĢę ýģĩĢĨĭ čĜęĦĝĚĚöħ ĉĚĚĝėę  

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  

ýĜĕĦĠęħ ýģĩĢĨĭ čĜęĦĝĚĚöħ ĉĚĚĝėę  

Charles County Department of Public Works Facilities  

Charles County 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  

ĀĦęĘęĦĝėğ ýģĩĢĨĭ čĜęĦĝĚĚöħ ĉĚĚĝėę  

Garrett County Office of Emergency Management  

Garrett ýģĩĢĨĭ čĜęĦĝĚĚöħ ĉĚĚĝėę  
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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  

ĂģīĕĦĘ ýģĩĢĨĭ čĜęĦĝĚĚöħ ĉĚĚĝėę  

Hyattsville Department of Public Works  

Kent County Department of Public Works  

Kent County čĜęĦĝĚĚöħ ĉĚĚĝėę  

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  

ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ þęĤĕĦĨġęĢĨ ģĚ ĊĩĖĠĝė đģĦğħ ĕĢĘ ĎĦĕĢħĤģĦĨĕĨĝģĢ  

ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ ĀĝĦęæÿćč þęĤĕĦĨġęĢĨ  

ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ ĉĚĚĝėę ģĚ ĂģġęĠĕĢĘ čęėĩĦĝĨĭ  

Prince George's County Police Department  

ċĩęęĢ ûĢĢęöħ County Department of Emergency Services  

ċĩęęĢ ûĢĢęöħ ýģĩĢĨĭ þęĤĕĦĨġęĢĨ ģĚ ĊĩĖĠĝė đģĦğħ  

ċĩęęĢ ûĢĢęöħ ýģĩĢĨĭ čĜęĦĝĚĚöħ þęĤĕĦĨġęĢĨ  

Regional Transportation Agency of Central Maryland 

čĕĝĢĨ ćĕĦĭöħ ýģĩĢĨĭ þęĤĕĦĨġęĢĨ ģĚ ĊĩĖĠĝė čĕĚęĨĭ  

Saint ćĕĦĭöħ ýģĩĢĨĭ þęĤĕĦĨġęĢĨ ģĚ ĊĩĖĠĝė đģĦğħ ĕĢĘ ĎĦĕĢħĤģĦĨĕĨĝģĢ  

čĕĝĢĨ ćĕĦĭöħ ýģĩĢĨĭ čĜęĦĝĚĚöħ ĉĚĚĝėę  

čĕĝĢĨ ćĕĦĭöħ ĎĦĕĢħĝĨ čĭħĨęġ  

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  

đĕħĜĝĢěĨģĢ ýģĩĢĨĭ čĜęĦĝĚĚöħ ĉĚĚĝėę  

Wicomico County Department of Emergency Services  

Wicomico County Department of Public Works  

đĝėģġĝėģ ýģĩĢĨĭ čĜęĦĝĚĚöħ ĉĚĚĝėę  

Worcester County Emergency Services 

Worcester County Fire Service 

Worcester County Public Works 

Worcester ýģĩĢĨĭ čĜęĦĦĝĚĚöħ ĉĚĚĝėę 

MPOs 

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  

Other State 

DOTs/Agencies 

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 

Federal Agencies 
National Security Agency 

US Department of Transportation  

US Park Service 

Regional Partners 
The Eastern Transportation Coalition   

CapWIN Board of Directors  

Metropolitan Area Transportation Operations Coordination  

Universities  

Johns Hopkins University Applied Physics Laboratory 

Transportation and Infrastructur e Studies, Morgan State University 

National Transportation Center, Morgan State University 

University of Maryland Center for Advanced Transportation Technology 

Lab 

Private Sector Traveler 

Information and 

Transportation Service 

Companies 

 Third party information service providers 

Media Media Outlets 

 

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 techni cal 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 

ĎĭĤę ģĚ ûěĦęęġęĢĨ þęħėĦĝĤĨĝģĢ 

ĂĕĢĘħĜĕğę ûěĦęęġęĢĨ! 
¶ ÿĕĦĠĭ ĕěĦęęġęĢĨ ĖęĨīęęĢ ģĢę ģĦ ġģĦę ĤĕĦĨĢęĦħ 

¶ ĈģĨ ĦęėģġġęĢĘęĘ ĚģĦ ĠģĢěÝĨęĦġ ģĤęĦĕĨĝģĢħ! 

ćęġģĦĕĢĘĩġ ģĚ ďĢĘęĦħĨĕĢĘĝĢě! 

¶ ăĢĝĨĝĕĠ ĕěĦęęġęĢĨ ĩħęĘ Ĩģ ĤĦģĪĝĘę ġĝĢĝġĕĠ ĘęĨĕĝĠ ĕĢĘ 

ĩħĩĕĠĠĭ ĘęġģĢħĨĦĕĨęħ ĕ ěęĢęĦĕĠ ėģĢħęĢħĩħ! 

¶ ďħęĘ Ĩģ ęĬĤĕĢĘ ĕ ġģĦę ĘęĨĕĝĠęĘ ĕěĦęęġęĢĨ Ġĝğę ĕĢ 

ăĢĨęĦĕěęĢėĭ ûěĦęęġęĢĨ īĜĝėĜ ġĕĭ Ėę ĖĦģĕĘ ĝĢ ħėģĤę ĖĩĨ 

ėģĢĨĕĝĢħ ĕĠĠ ģĚ ĨĜę ħĨĕĢĘĕĦĘ ėģĢĨĦĕėĨ ėĠĕĩħęħ ĦęĥĩĝĦęĘ Ėĭ ĕ 

ħĤęėĝĚĝė ĕěęĢėĭ! 

¶ ćĕĭ ħęĦĪę ĕħ ĕ ġęĕĢħ Ĩģ ġģĘĝĚĭ ĕ ġĩėĜ ĖĦģĕĘęĦ ćĕħĨęĦ 

ĀĩĢĘĝĢě ûěĦęęġęĢĨ# ĕĠĠģīĝĢě ĨĜę ġĕħĨęĦ ĕěĦęęġęĢĨ Ĩģ 

ėģĪęĦ ĪĕĦĝģĩħ ăĎč ĤĦģĞęėĨħ ĨĜĦģĩěĜģĩĨ ĨĜę ĦęěĝģĢ ĕĢĘ ĨĜę 

ćĉďħ Ĩģ ħĤęėĝĚĭ ĨĜę ħėģĤę ĕĢĘ ĘĝĚĚęĦęĢėęħ ĖęĨīęęĢ ĨĜę 

ĤĦģĞęėĨħ! 

ăĢĨęĦĕěęĢėĭ ûěĦęęġęĢĨ 

¶ üęĨīęęĢ ĤĩĖĠĝė ĕěęĢėĝęħ äę!ě!# ĨĦĕĢħĝĨ ĕĩĨĜģĦĝĨĝęħ# ėĝĨĝęħ# 

ėģĩĢĨĝęħ# ęĨė!å ĚģĦ ģĤęĦĕĨĝģĢħ# ħęĦĪĝėęħ# ģĦ ĚĩĢĘĝĢě 

¶ þģėĩġęĢĨħ ĦęħĤģĢħĝĖĝĠĝĨĭ# ĚĩĢėĨĝģĢħ# ĕĢĘ ĠĝĕĖĝĠĝĨĭ# ĕĨ ĕ 

ġĝĢĝġĩġ! 

ăĢĨęĦěģĪęĦĢġęĢĨĕĠ ûěĦęęġęĢĨ 
¶ üęĨīęęĢ ěģĪęĦĢġęĢĨĕĠ ĕěęĢėĝęħ äę!ě!# ûěĦęęġęĢĨħ 

ĖęĨīęęĢ ĩĢĝĪęĦħĝĨĝęħ ĕĢĘ čĨĕĨę þĉĎ# ćĊĉħ ĕĢĘ čĨĕĨę þĉĎ# 

ęĨė!å 

ĉĤęĦĕĨĝģĢĕĠ ûěĦęęġęĢĨ 

¶ üęĨīęęĢ ĕĢĭ ĕěęĢėĭ ĝĢĪģĠĪęĘ ĝĢ ĚĩĢĘĝĢě# ģĤęĦĕĨĝĢě# 

ġĕĝĢĨĕĝĢĝĢě# ģĦ ĩħĝĢě ĨĜę ĦĝěĜĨÝģĚÝīĕĭ ģĚ ĕĢģĨĜęĦ ĤĩĖĠĝė ģĦ 

ĤĦĝĪĕĨę ĕěęĢėĭ! 

¶ ăĘęĢĨĝĚĝęħ ĦęħĤęėĨĝĪę ĦęħĤģĢħĝĖĝĠĝĨĝęħ ĚģĦ ĕĠĠ ĕėĨĝĪĝĨĝęħ 

ĕħħģėĝĕĨęĘ īĝĨĜ ħĜĕĦęĘ ęĠęġęĢĨħ ĖęĝĢě ģĤęĦĕĨęĘ ĕĢĘæģĦ 

ġĕĝĢĨĕĝĢęĘ! 

ĀĩĢĘĝĢě ûěĦęęġęĢĨ 

¶ þģėĩġęĢĨħ ĨĜę ĚĩĢĘĝĢě ĕĦĦĕĢěęġęĢĨħ ĚģĦ ăĎč ĤĦģĞęėĨħ äĕĢĘ 

ģĨĜęĦ ĤĦģĞęėĨħå 

¶ ăĢėĠĩĘęħ ĕĨ ĕ ġĝĢĝġĩġ ħĨĕĢĘĕĦĘ ĚĩĢĘĝĢě ėĠĕĩħęħ# ĘęĨĕĝĠęĘ 

ħėģĤę# ħęĦĪĝėęħ Ĩģ Ėę ĤęĦĚģĦġęĘ# ĘęĨĕĝĠęĘ ĤĦģĞęėĨ ĖĩĘěęĨħ# 

ęĨė! 

ćĕħĨęĦ ûěĦęęġęĢĨħ 

¶ čĨĕĢĘĕĦĘ ėģĢĨĦĕėĨ ĕĢĘæģĦ ĠęěĕĠ ĪęĦĖĝĕěę ĚģĦ ĕ ħĤęėĝĚĝė 

ĕěęĢėĭ ĕĢĘ ħęĦĪĝĢě ĕħ ĕ ġĕħĨęĦ ĕěĦęęġęĢĨ Ėĭ īĜĝėĜ ĕĠĠ 

ĖĩħĝĢęħħ ĝħ ĘģĢę! ĎĜęħę ĕěĦęęġęĢĨħ ėĕĢ Ėę ĚģĩĢĘ ĝĢ ĨĜę 

ĠęěĕĠ ĘęĤĕĦĨġęĢĨ ģĚ ġĕĢĭ ĤĩĖĠĝė ĕěęĢėĝęħ! 

¶ ûĠĠģīħ ħĨĕĨęħ# ėĝĨĝęħ# ĨĦĕĢħĝĨ ĕěęĢėĝęħ# ĕĢĘ ģĨĜęĦ ĤĩĖĠĝė 

ĕěęĢėĝęħ ĨĜĕĨ Ęģ ĖĩħĝĢęħħ īĝĨĜ ĨĜę ħĕġę ĕěęĢėĝęħ ģĪęĦ ĕĢĘ 

ģĪęĦ äę!ě!# ėĝĨĝęħ ĕĢĘ ėģĩĢĨĝęħå Ĩģ ĜĕĪę ģĢę ćĕħĨęĦ 

ûěĦęęġęĢĨ ĨĜĕĨ ĩħęħ ħġĕĠĠęĦ ĕěĦęęġęĢĨħ äę!ě!# ćĉďħ# 

čėģĤęÝģĚÝđģĦğ ĕĢĘ üĩĘěęĨ ćģĘĝĚĝėĕĨĝģĢħ# ĀĩĢĘĝĢě 

ûěĦęęġęĢĨħ# ĊĦģĞęėĨ ûěĦęęġęĢĨħ# ęĨė!å Ĩģ ġģĘĝĚĭ ģĦ ęĬĤĕĢĘ 

ĨĜę ĖģĩĢĘĕĦĝęħ ģĚ ĨĜę ĠĕĦěęĦ ĕěĦęęġęĢĨ Ĩģ ĝĢėĠĩĘę ġģĦę 

ħĤęėĝĚĝė ĠĕĢěĩĕěę! 
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Table 10: List of Agreements 

ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ČęĠĕĨęĘ ûěĦęęġęĢĨħ ĚĦģġ ĨĜę <:;@ þģėĩġęĢĨ 

ćęġģĦĕĢĘĩġ ģĚ 

ČęěĝģĢĕĠ  

ýģģĤęĦĕĨĝģĢ  

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ûû ýģĩĢĨĭ# 

üĕĠĨĝġģĦę ýĝĨĭ# 

üĕĠĨģ ýģ!# ýĕĦĦģĠĠ 

ýģ!# ĂĕĦĚģĦĘ ýģ!# 

Ô ĂģīĕĦĘ ýģ!  

ĈģĨĝĚĝėĕĨĝģĢ ģĚ ăĢėĝĘęĢĨħ ûĚĚęėĨĝĢě 

ĎĦĕĢħĤģĦĨĕĨĝģĢ čĭħĨęġħ ĝĢ ĨĜę üĕĠĨĝġģĦę 

ČęěĝģĢ  

 

ăĢĝĨĝĕĨęĘ ĄĩĢę 

;?# <::> 

ČęħģĠĩĨĝģĢ Ï;BÝC 

ûĘģĤĨĝĢě ûėĨĝģĢħ ĕĢĘ 

ĊĦģėęĘĩĦęħ  

ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ýĝĨĝęħ ģĚ 

ûĢĢĕĤģĠĝħ ĕĢĘ 

üĕĠĨĝġģĦę# 

ėģĩĢĨĝęħ ģĚ ûĢĢę 

ûĦĩĢĘęĠ# 

üĕĠĨĝġģĦę# 

ýĕĦĦģĠĠ# ĂĕĦĚģĦĘ# 

ĂģīĕĦĘ Ô ċĩęęĢ 

ûĢĢęöħ! 

ăġĤĦģĪĝĢě ĨĜę ćĕĢĕěęġęĢĨ ģĚ ĎĦĕĚĚĝė 

ăĢėĝĘęĢĨħ ģĢ ĨĜę ČęěĝģĢħ ČģĕĘīĕĭħ 

ďĢğĢģīĢ 

ûěĦęęġęĢĨ 

ĎęĦġ 

ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě ĖęĨīęęĢ 

ĨĜę ĈĕĨĝģĢĕĠ ĊĕĦğ čęĦĪĝėę 

ĕĢĘ ĨĜę ćĕĦĭĠĕĢĘ 

þęĤĕĦĨġęĢĨ ģĚ 

ĎĦĕĢħĤģĦĨĕĨĝģĢ čĨĕĨę 

ĂĝěĜīĕĭ ûĘġĝĢĝħĨĦĕĨĝģĢ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû Ô 

ĈĕĨĝģĢĕĠ ĊĕĦğ 

čęĦĪĝėę  

ĊĩĦĤģħę" ăĢħĨĕĠĠ# ģĤęĦĕĨę# ĕĢĘ ġĕĝĢĨĕĝĢ ăĎč 

ĘęĪĝėęħ ģĢ ĨĜę üĕĠĨĝġģĦęÝđĕħĜĝĢěĨģĢ 

ĊĕĦğīĕĭ 

 

ûěĦęęġęĢĨ 

ĎęĦġ" ĄĩĠĭ <B# 

<:;? á ĄĩĠĭ <B# 

<:<? 

čĨ! ćĕĦĭ)ħ ýģĩĢĨĭ  ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

čĂû Ô  

čĨ! ćĕĦĭöħ ýģĩĢĨĭ 

ăĢħĨĕĠĠĕĨĝģĢ ģĚ þĭĢĕġĝė ćęħħĕěę čĝěĢħ 

äþćčå 

ďĢğĢģīĢ 

ûěĦęęġęĢĨ 

ĎęĦġ 

ďĢĝĪęĦħĝĨĭ ĉĚ ćĕĦĭĠĕĢĘ  ÿĬĝħĨĝĢě ćĕħĨęĦ ûěĦęęġęĢĨħ ćþĉĎ Ô ďćþ ćĕħĨęĦ ûěĦęęġęĢĨ 

 

 

 

 

ďĢğĢģīĢ 

ûěĦęęġęĢĨ 

ĎęĦġ 



 
 
 
 

31 | P a g e 
 

ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  June 2025 

ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ďĢĝĪęĦħĝĨĭ ģĚ ćĕĦĭĠĕĢĘ 

ćûĎĉý ĀĩĢĘĝĢě 

ûěĦęęġęĢĨ 

 

ÿĬĝħĨĝĢě ĀĩĢĘĝĢě ûěĦęęġęĢĨ ćþĉĎæčĂû Ô 

ďćþ ćûĎĉý 

čĨęęĦĝĢě 

ýģġġĝĨĨęę 

ĎĜę ĤĩĦĤģħę ģĚ ĨĜĝħ ûāČÿÿćÿĈĎ ĝħ Ĩģ 

ĤĦģĪĝĘę ĚģĦ ĤĦģěĦĕġ ġĕĢĕěęġęĢĨ ģĚ ĨĜę 

ćęĨĦģĤģĠĝĨĕĢ ûĦęĕ ĎĦĕĢħĤģĦĨĕĨĝģĢ 

ĉĤęĦĕĨĝģĢħ ýģģĦĘĝĢĕĨĝģĢ ĊĦģěĦĕġ Ėĭ ýĉā 

èĨĜę ćęĨĦģĤģĠĝĨĕĢ đĕħĜĝĢěĨģĢ ýģĩĢėĝĠ ģĚ 

āģĪęĦĢġęĢĨħé ĚģĦ ĝĨħ ĤĦģěĦĕġ 

ġĕĢĕěęġęĢĨ# ĕĢĘ Ĩģ ħĨĕĨę ĨĜę ĨęĦġħ ĕĢĘ 

ėģĢĘĝĨĝģĢħ ĩĤģĢ īĜĝėĜ ĨĜę ĦęġĩĢęĦĕĨĝģĢ 

īĝĠĠ Ėę ĤĦģĪĝĘęĘ! 

 

þĕĨę ģĚ 

ÿĬęėĩĨĝģĢ" 

ćĕĦėĜ <::A 

ÿĬĤĝĦĕĨĝģĢ þĕĨę" 

čĨĕĨęĘ Ĩģ Ėę ĝĢ 

ęĚĚęėĨ ĚģĦ ĕ ĚĝĪęÝ

ĭęĕĦ ĤęĦĝģĘ 

äĩĢĨĝĠ ėĝĦėĕ 

<:;<å# ĖĩĨ 

ĤĦĕėĨĝėĕĠĠĭ ħĨĝĠĠ 

ĚģĠĠģīęĘ īĝĨĜ 

ħĤęėĝĚĝėĝĨĭ 

ĤĦģĪĝĘęĘ Ėĭ ĨĜę 

ĕĢĢĩĕĠ ćûĎĉý 

ĊĦģěĦĕġ đģĦğ 

ĊĠĕĢħ! 

ćûĎĉý ĊĦģěĦĕġ đģĦğ 

ĊĠĕĢ Āē <:<> 

ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ćþĉĎæčĂû Ô 

ďćþ ćûĎĉý 

čĨęęĦĝĢě 

ýģġġĝĨĨęę 

ĎĜę Āē <:<> ćûĎĉý ĊĦģěĦĕġ đģĦğ ĊĠĕĢ 

äćĊđĊå ĝĢėģĦĤģĦĕĨęħ ĨĜę ġĕĞģĦ īģĦğ 

ĕėĨĝĪĝĨĝęħ# ĖĩĘěęĨ# ĕĢĘ ĚĩĢĘĝĢě ħģĩĦėęħ 

ĤĦģĤģħęĘ Ĩģ Ėę ĩĢĘęĦĨĕğęĢ ĚĦģġ ĄĩĠĭ ;# 

<:<=# ĨĜĦģĩěĜ ĄĩĢę =:# <:<>! ĎĜę ćĊđĊ 

ĤĦģĪĝĘęħ ĨĜę ġęėĜĕĢĝħġ ĚģĦ 

ĤĦģěĦĕġġĕĨĝė ėģģĦĘĝĢĕĨĝģĢ ģĚ ĦęěĝģĢĕĠ 

ĨĦĕĚĚĝė ĝĢėĝĘęĢĨ ġĕĢĕěęġęĢĨ ěģĕĠħ ĕĢĘ 

ģĖĞęėĨĝĪęħ ĕħ ĘęĚĝĢęĘ Ėĭ ĨĜę ćûĎĉý 

ĤĕĦĨĢęĦ ĕěęĢėĝęħ! ćĕĞģĦ īģĦğ ĕėĨĝĪĝĨĝęħ 

ĝĢėĠĩĘę ćûĎĉý ĉĤęĦĕĨĝģĢħ čĩĤĤģĦĨ ĕĨ ĨĜę 

ďĢĝĪęĦħĝĨĭ ģĚ ćĕĦĭĠĕĢĘ$ èĤĕĦĨĝĕĠ ħĩĤĤģĦĨ 

ĚģĦé ČęěĝģĢĕĠ ăĢĨęěĦĕĨęĘ ĎĦĕĢħĤģĦĨĕĨĝģĢ 

ăĢĚģĦġĕĨĝģĢ čĭħĨęġ ĉĤęĦĕĨĝģĢħ# 

ćĕĝĢĨęĢĕĢėę# ĕĢĘ ÿĢĜĕĢėęġęĢĨ$ čĤęėĝĕĠ 

ûěĦęęġęĢĨ 

ĎęĦġ" ĄĩĠĭ ;# 

<:<=# ĨĜĦģĩěĜ 

ĄĩĢę =:# <:<> 
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ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

čĨĩĘĝęħ# ĊęĦĚģĦġĕĢėę ćęĕħĩĦęħ# ĕĢĘ 

ĊĦģěĦĕġ čĩĤĤģĦĨ$ ĕĢĘ ýĉā ýģĢĨĦĕėĨ 

ûĘġĝĢĝħĨĦĕĨĝģĢ čĩĤĤģĦĨ! ćûĎĉý ĊĦģěĦĕġ 

đģĦğ ĊĠĕĢħ ĕĦę ĘęĪęĠģĤęĘ# ĦęĪĝęīęĘ# ĕĢĘ 

ĕĤĤĦģĪęĘ ģĢ ĕĢ ĕĢĢĩĕĠ Ėĕħĝħ Ėĭ ĨĜę 

ćûĎĉý čĨęęĦĝĢě ýģġġĝĨĨęę īĝĨĜ ĨĜę 

ħĩĤĤģĦĨ ģĚ ħĨĕĚĚ ģĚ ĨĜę ďĢĝĪęĦħĝĨĭ ģĚ 

ćĕĦĭĠĕĢĘ ýęĢĨęĦ ĚģĦ ûĘĪĕĢėęĘ 

ĎĦĕĢħĤģĦĨĕĨĝģĢ ĎęėĜĢģĠģěĭ! 

čĨĕĨę ĂĝěĜīĕĭ ûĘġĝĢĝħĨĦĕĨĝģĢ äčĂûå 

ýĦęĕĨĝģĢ ĕĢĘ čĩĤĤģĦĨ ģĚ 

ĨĜę đĕħĜĝĢěĨģĢ ČęěĝģĢ 

ćęĨĦģĤģĠĝĨĕĢ ûĦęĕ 

ĎĦĕĢħĤģĦĨĕĨĝģĢ 

ĉĤęĦĕĨĝģĢħ ýģģĦĘĝĢĕĨĝģĢ 

äćûĎĉýå ĊĦģěĦĕġ ĕĢĘ 

čĨęęĦĝĢě ýģġġĝĨĨęę 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ćþĉĎ# ĐþĉĎ#  

þþĉĎ# đćûĎû Ô 

đýĉā äĈýČ ĎĊüå 

 

ĎĜĝħ ćĉď ĚģĦġęĘ ĨĜę ćûĎĉý čĨęęĦĝĢě 

ýģġġĝĨĨęę# ėģġĤĦĝħĝĢě ĨĜę þĝħĨĦĝėĨ ģĚ 

ýģĠĩġĖĝĕ# ćĕĦĭĠĕĢĘ# ĕĢĘ ĐĝĦěĝĢĝĕ 

þęĤĕĦĨġęĢĨħ ģĚ ĎĦĕĢħĤģĦĨĕĨĝģĢ äþþĉĎ# 

ćþĉĎ# ĕĢĘ ĐþĉĎå# ĕĢĘ ĨĜę đĕħĜĝĢěĨģĢ 

ćęĨĦģĤģĠĝĨĕĢ ûĦęĕ ĎĦĕĢħĝĨ ûĩĨĜģĦĝĨĭ 

äđćûĎûå# ĕħ īęĠĠ ĕħ äĝĢ ęĬÝģĚĚĝėĝģ 

ėĕĤĕėĝĨĭå ĨĜę ĈĕĨĝģĢĕĠ ýĕĤĝĨĕĠ ČęěĝģĢ 

ĎĦĕĢħĤģĦĨĕĨĝģĢ ĊĠĕĢĢĝĢě üģĕĦĘ äĎĊüå$ ĕĢĘ 

ĦęħģĠĪęĘ Ĩģ īģĦğ ėģģĤęĦĕĨĝĪęĠĭ īĝĨĜ ĨĜę 

ćûĎĉý ĀĩĢĘĝĢě ûěĦęęġęĢĨ Ĩģ ĕėĜĝęĪę 

ĨĜę ģĖĞęėĨĝĪęħ ģĚ ćûĎĉý! 

þĕĨę ģĚ 

ÿĬęėĩĨĝģĢ" 

ćĕĦėĜ <::A 

ćĕħĨęĦ ûěĦęęġęĢĨ ĚģĦ 

ĎęėĜĢĝėĕĠ čĩĤĤģĦĨ ĚģĦ ĨĜę 

þęĪęĠģĤġęĢĨ ĕĢĘ 

ĉĤęĦĕĨĝģĢ ģĚ ĨĜę čĨĕĨęöħ 

Ďčćĉ ăĢĝĨĝĕĨĝĪęħ Ô ăĎč 

ÿĬĝħĨĝĢě ćĕħĨęĦ ûěĦęęġęĢĨħ čĂû Ô  

ďćþ# ýģĠĠęěę 

ĊĕĦğ 

ĎęėĜĢĝėĕĠ čĩĤĤģĦĨ ĚģĦ ĨĜę þęĪęĠģĤġęĢĨ 

ĕĢĘ ĉĤęĦĕĨĝģĢ ģĚ ĨĜę čĨĕĨęöħ Ďčćĉ 

ăĢĝĨĝĕĨĝĪęħ Ô ăĎč  

ûěĦęęġęĢĨ 

ĎęĦġ" Āē <; 

ĨĜĦģĩěĜ Āē <? 

üĕĭ üĦĝĘěę ċĩęĩę 

þęĨęėĨĝģĢ Ô ĊĦęĘĝėĨĝģĢ 

ĎģģĠ  

ÿĬĝħĨĝĢě ăĢĨęĦĕěęĢėĭ 

ûěĦęęġęĢĨ 

čĂû# 

ćþĎû Ô  

ďćþ# ýģĠĠęěę 

ĊĕĦğ 

ćęġģĦĕĢĘĩġ ģĚ ûěĦęęġęĢĨ äćĉûå äĨģ 

ĤęĦġĝĨ ćþĎû ĩħę ģĚ ĕĚģĦęġęĢĨĝģĢęĘ 

ćĕħĨęĦ ûěĦęęġęĢĨ īĝĨĜ ďćþå  

ûěĦęęġęĢĨ 

ĎęĦġ" Āē <; 

ĨĜĦģĩěĜ Āē <? 
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ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ăĢĨęĦĕěęĢėĭ ûěĦęęġęĢĨ 

üęĨīęęĢ čĂû Ô ćþ 

þęĤĕĦĨġęĢĨ ģĚ čĨĕĨę 

ĊģĠĝėę ĚģĦ ĨĜę ĆĝĕĝħģĢ 

ĉĚĚĝėęĦ 

ÿĬĝħĨĝĢě ăĢĨęĦĕěęĢėĭ 

ûěĦęęġęĢĨ 

čĂû Ô 

ćĕĦĭĠĕĢĘ čĨĕĨę 

ĊģĠĝėę äćčĊå 

ûěĦęęġęĢĨ ĚģĦ ĨĜę čĨĕĨę ĊģĠĝėę ĆĝĕĝħģĢ 

ĉĚĚĝėęĦ ĕħħĝěĢęĘ Ĩģ ĨĜę čĉý! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" Āē <; 

ĨĜĦģĩěĜ Āē <? 

ûġęĢĘġęĢĨ ă Ý 

ăĢĨęĦĕěęĢėĭ ûěĦęęġęĢĨ 

üęĨīęęĢ ćþĉĎ čĂû Ô 

ćþ þęĤĕĦĨġęĢĨ ģĚ čĨĕĨę 

ĊģĠĝėę ĚģĦ ĨĜę ĆĝĕĝħģĢ 

ĉĚĚĝėęĦ 

ÿĬĝħĨĝĢě ăĢĨęĦĕěęĢėĭ 

ûěĦęęġęĢĨ 

čĂû Ô 

ćčĊ 

ûěĦęęġęĢĨ ĚģĦ ĨĜę čĨĕĨę ĊģĠĝėę ĆĝĕĝħģĢ 

ĉĚĚĝėęĦ ĕħħĝěĢęĘ Ĩģ ĨĜę čĉý! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" Āē <; 

ĨĜĦģĩěĜ Āē <? 

ýģģĤęĦĕĨĝĪę ûěĦęęġęĢĨ 

Ėĭ ĕĢĘ ĖęĨīęęĢ ĀĂđû 

ďčþĉĎ Ô ćþĉĎ  

ÿĬĝħĨĝĢě ăĢĨęĦěģĪęĦĢġęĢĨĕĠ 

ûěĦęęġęĢĨ 

čĂû Ô 

ĀęĘęĦĕĠ ĂĝěĜīĕĭ 

ûĘġĝĢĝħĨĦĕĨĝģĢ 

äĀĂđûå 

ČĩĦĕĠ ĉĤĤģĦĨĩĢĝĨĝęħ Ĩģ ďħę ĎĦĕĚĚĝė 

ĎęėĜĢģĠģěĭ ÿĢĜĕĢėęġęĢĨħ äČĉďĎÿå ģĢ 

ďč ?: ĊĦģĞęėĨ 

 

ûěĦęęġęĢĨ 

ĎęĦġ" ;æ;;æ<> 

á >æ;;æ=: 

üđă ÿĠęėĨĦģĢĝė čĝěĢ 

ČęĤĠĕėęġęĢĨ ĊĦģĞęėĨ 

ćĉû 

ĊĠĕĢĢęĘ ăĢĨęĦĕěęĢėĭ 

ûěĦęęġęĢĨ 

čĂû Ô 

ćĕĦĭĠĕĢĘ 

ûĪĝĕĨĝģĢ 

ûĘġĝĢĝħĨĦĕĨĝģĢ 

ĊĠĕĢĢęĘ ĤĦģĞęėĨ ĕěĦęęġęĢĨ ĚģĦ ĨĜę 

ĦęĤĠĕėęġęĢĨ ģĚ ÿĠęėĨĦģĢĝė čĝěĢħ ĕĦģĩĢĘ 

ĨĜę üđă ĕĝĦĤģĦĨ! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" Ĉæû 

ćĉď ýģġġĩĢĝėĕĨĝģĢħ 

ĎģīęĦ ĕĢĘ čĜęĠĨęĦ čĜĕĦęĘ 

ďħĕěę  

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû Ô 

ćčĊ 

ûěĦęęġęĢĨ ĚģĦ ĨĜę ħĜĕĦęĘ ĩħę ģĚ 

ėģġġĩĢĝėĕĨĝģĢħ ĨģīęĦħ ĕĢĘ ħĜęĠĨęĦħ!  

 

ûěĦęęġęĢĨ 

ĎęĦġ" ;;æ<Aæ;C 

Ý ;;æ<Aæ<C 

ćĉď ĚģĦ ýģģĦĘĝĢĕĨĝģĢ ģĚ 

ĎĦĕĚĚĝė ăĢėĝĘęĢĨ 

ćĕĢĕěęġęĢĨ ģĢ 

ČģĕĘīĕĭħ ćĕĝĢĨĕĝĢęĘ Ėĭ 

ĨĜę čĂû 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû Ô 

ćčĊ 

ĎęĦġħ ĩĢĘęĦ īĜĝėĜ ćčĊ īĝĠĠ ĤĦģĪĝĘę ĨģīęĦ 

ĕĢĘ ħĜęĠĨęĦ ħĤĕėę ĚģĦ čĂûöħ ýýĎĐ ĪĝĘęģ 

ėĕġęĦĕħ ĕĢĘ ăĎč ĘęĪĝėęħ ģĢ ćčĊ 

ĤĦęġĝħęħ! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" ăĢĘęĚĝĢĝĨę 

äęĚĚęėĨĝĪę ĘĕĨę á 

Bæ;=æ;?å 

ĀģĦ ýģģĦĘĝĢĕĨĝģĢ ģĚ 

ĎĦĕĚĚĝė ăĢėĝĘęĢĨ 

ćĕĢĕěęġęĢĨ ģĢ 

ČģĕĘīĕĭħ ćĕĝĢĨĕĝĢęĘ Ėĭ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû Ô ćčĊ ÿĢĘģĦħęġęĢĨ ģĚ ĨĜę ćþæćčĊ ýĠęĕĦ ĨĜę 

ČģĕĘ ĊģĠĝėĭ# þęĠĝĢęĕĨĝģĢ ģĚ ăĢėĝĘęĢĨ čėęĢę 

ČģĠęħ ĕĢĘ ČęħĤģĢħĝĖĝĠĝĨĝęħ# ÿħĨĕĖĠĝħĜġęĢĨ 

ģĚ ăĢėĝĘęĢĨ čėęĢę ÿġęĦěęĢėĭ ĆĝěĜĨĝĢě 

āĩĝĘęĠĝĢęħ# ÿħĨĕĖĠĝħĜġęĢĨ ĕĢĘ 

ăĢĝĨĝĕĨęĘ" ĄĩĠĭ 

=;# <:;? 
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ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ĨĜę ćĕĦĭĠĕĢĘ čĨĕĨę 

ĂĝěĜīĕĭ ûĘġĝĢĝħĨĦĕĨĝģĢ 

ăġĤĠęġęĢĨĕĨĝģĢ ģĚ ĎĦĕĚĚĝė ăĢėĝĘęĢĨ 

ćĕĢĕěęġęĢĨ ĎĦĕĝĢĝĢě# ĕĢĘ ĨĜę 

ČęėģěĢĝĨĝģĢ ģĚ ĕĢ ăĢĚģĦġĕĠ ýĠęĕĦĝĢě Ăģĩħę 

ĚģĦ ăĢėĝĘęĢĨ ĝĢĚģĦġĕĨĝģĢ!  

čĂûÝćčĊ ýĠęĕĦ ĨĜę ČģĕĘ 

ĊģĠĝėĭ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû Ô ćčĊ ĎĜĝħ ĕěĦęęġęĢĨ ĝħ Ĩģ ĤĦģĪĝĘę ěĩĝĘĕĢėę ĚģĦ 

čĨĕĨę ĊģĠĝėę ĕĢĘ čĨĕĨę ĂĝěĜīĕĭ ĤęĦħģĢĢęĠ 

ĝĢ ĦęġģĪĝĢě ĪęĜĝėĠęħ ĚĦģġ ĦģĕĘīĕĭħ ĝĢ 

ėęĦĨĕĝĢ ħĝĨĩĕĨĝģĢħ Ĩģ ġĕĝĢĨĕĝĢ ĕ ħĕĚę ĕĢĘ 

ģĦĘęĦĠĭ ĚĠģī ģĚ ĨĦĕĚĚĝė! 

ăĢĝĨĝĕĨęĘ ûĩěĩħĨ 

;=# <:;? 

ćĉď Ėĭ ĕĢĘ ĖęĨīęęĢ ĨĜę 

čĂû ĕĢĘ ĨĜę ćĕĦĭĠĕĢĘ 

þęĤĕĦĨġęĢĨ ģĚ 

ăĢĚģĦġĕĨĝģĢ ĎęėĜĢģĠģěĭ 

ĀģĦ ÿĬĤĕĢħĝģĢ ģĚ ýģÝ

ĆģėĕĨęĘ ÿĥĩĝĤġęĢĨ ģĢ 

čĂû ĎęĠęėģġġĩĢĝėĕĨĝģĢħ 

ĎģīęĦ čĝĨęħ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû Ô ćĕĦĭĠĕĢĘ 

þęĤĕĦĨġęĢĨ ģĚ 

ăĢĚģĦġĕĨĝģĢ 

ĎęėĜĢģĠģěĭ 

 

ûěĦęęġęĢĨ Ĩģ ĕĠĠģī ĚģĦ ĨĜę ÿĬĤĕĢħĝģĢ ģĚ 

ýģÝĆģėĕĨęĘ ÿĥĩĝĤġęĢĨ ģĢ ćþĉĎ čĂû 

ĎęĠęėģġġĩĢĝėĕĨĝģĢħ ĎģīęĦ čĝĨęħ! 

ûěĦęęġęĢĨ 

ĎęĦġ" ;<æ;?æ<: 

á ;<æ;?æ>: 

ăĢĨęĦĕěęĢėĭ ûěĦęęġęĢĨ 

ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ 

ýģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę Ėĭ ĕĢĘ 

ĖęĨīęęĢ čĂû ĕĢĘ 

ćĕĦĭĠĕĢĘ þęĤĕĦĨġęĢĨ ģĚ 

ĈĕĨĩĦĕĠ ČęħģĩĦėęħ 

ÿĬĝħĨĝĢě ăĢĨęĦĕěęĢėĭ 

ûěĦęęġęĢĨ 

čĂû Ô ćĕĦĭĠĕĢĘ 

þęĤĕĦĨġęĢĨ ģĚ 

ĈĕĨĩĦĕĠ 

ČęħģĩĦėęħ 

ûěĦęęġęĢĨ Ĩģ ĕĠĠģī ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ ýģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę! 

ûěĦęęġęĢĨ 

ĎęĦġ" ;æ<:æ<= 

á ;æ<:æ>= 

ćĉď ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ 

ýģġġĩĢĝėĕĨĝģĢħ 

ăĢĚĦĕħĨĦĩėĨĩĦę Ėĭ ĕĢĘ 

ĖęĨīęęĢ čĂû ĕĢĘ ąęĢĨ 

ýģĩĢĨĭ# ćþ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû Ô ąęĢĨ 

ýģĩĢĨĭ# ćþ 

ûěĦęęġęĢĨ Ĩģ ĕĠĠģī ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ ýģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę!  

ûěĦęęġęĢĨ 

ĎęĦġ" Cæ@æ<< á 

Cæ@æ>< 
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ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ăĢĨęĦĕěęĢėĭ ûěĦęęġęĢĨ 

ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ 

ýģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę Ėĭ ĕĢĘ 

ĖęĨīęęĢ 

čĂû ĕĢĘ ćĕĦĭĠĕĢĘ 

ăĢħĨĝĨĩĨę ĚģĦ ÿġęĦěęĢėĭ 

ćęĘĝėĕĠ čĭħĨęġ čęĦĪĝėęħ  

ÿĬĝħĨĝĢě ăĢĨęĦĕěęĢėĭ 

ûěĦęęġęĢĨ 

čĂû Ô ćăÿćčč ûěĦęęġęĢĨ Ĩģ ĕĠĠģī ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ ýģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę!  

ûěĦęęġęĢĨ 

ĎęĦġ" @æ;=æ<< 

á @æ;=æ>< 

ćĉď ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ čĂû 

ĎęĠęėģġġĩĢĝėĕĨĝģĢħ 

ĎģīęĦ Ėĭ ĕĢĘ ĖęĨīęęĢ 

čĂû ĕĢĘ čģġęĦħęĨ 

ýģĩĢĨĭ# ćþ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû Ô čģġęĦħęĨ 

ýģĩĢĨĭ# ćþ 

ûěĦęęġęĢĨ Ĩģ ĕĠĠģī ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ ýģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę  

ûěĦęęġęĢĨ 

ĎęĦġ" @æ<@æ;C 

á @æ<@æ=C 

ćĉď ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ čĂû 

ýģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę ĈģĦĨĜ 

ýĕĠĪęĦĨ ýĠĝĚĚħ Ėĭ ĕĢĘ 

ĖęĨīęęĢ čĂû ĕĢĘ ýĕĠĪęĦĨ 

ýģĩĢĨĭ# ćþ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû Ô ýĕĠĪęĦĨ 

ýģĩĢĨĭ# ćþ 

ûěĦęęġęĢĨ Ĩģ ĕĠĠģī ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ ýģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę  

ûěĦęęġęĢĨ 

ĎęĦġ" @æ;Cæ;B 

á @æ;Cæ=B 

ćĉď ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ čĂû 

ýģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę čĂû ĊĦĝĢėę 

ĀĦęĘęĦĝėğ čĜģĤ Ėĭ ĕĢĘ 

ĖęĨīęęĢ čĂû ĕĢĘ ýĕĠĪęĦĨ 

ýģĩĢĨĭ# ćþ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû Ô ýĕĠĪęĦĨ 

ýģĩĢĨĭ# ćþ 

ûěĦęęġęĢĨ Ĩģ ĕĠĠģī ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ ýģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę  

ûěĦęęġęĢĨ 

ĎęĦġ" @æ;Cæ;B 

á @æ;Cæ=B 

ûěĦęęġęĢĨ ĚģĦ ýģÝ

ĆģėĕĨĝģĢ ģĚ ÿĥĩĝĤġęĢĨ ģĢ 

ýģġġĩĢĝėĕĨĝģĢ 

ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

čĂû Ô āĕĦĦęĨĨ 

ýģĩĢĨĭ# ćþ 

ûěĦęęġęĢĨ Ĩģ ĕĠĠģī ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ÿĥĩĝĤġęĢĨ ģĢ ýģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę  

ûěĦęęġęĢĨ 

ĎęĦġ" @æ;Bæ<; 

á @æ;Bæ>; 



 
 
 
 

36 | P a g e 
 

ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  June 2025 

ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ăĢĚĦĕħĨĦĩėĨĩĦę Ėĭ ĕĢĘ 

ĖęĨīęęĢ čĂû ĕĢĘ āĕĦĦęĨĨ 

ýģĩĢĨĭ# ćþ 

ûġęĢĘġęĢĨ ĉĢę Ĩģ ĨĜę 

ûěĦęęġęĢĨ ĚģĦ ýģÝ

ĆģėĕĨĝģĢ ģĚ ÿĥĩĝĤġęĢĨ ģĢ 

ýģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę Ėĭ ĕĢĘ 

ĖęĨīęęĢ čĂû ĕĢĘ āĕĦĦęĨĨ 

ýģĩĢĨĭ# ćþ 

ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

čĂû Ô āĕĦĦęĨĨ 

ýģĩĢĨĭ# ćþ 

ûěĦęęġęĢĨ Ĩģ ĕĠĠģī ĚģĦ ýģÝĆģėĕĨĝģĢ ģĚ 

ęĥĩĝĤġęĢĨ ģĢ ėģġġĩĢĝėĕĨĝģĢ 

ăĢĚĦĕħĨĦĩėĨĩĦę  

ûěĦęęġęĢĨ 

ĎęĦġ" ?æ;;æ<< 

á @æ;Bæ>; 

ćĉď ćĕĝĢĨęĢĕĢėę ģĚ 

đĝėģġĝėģ ýģĩĢĨĭ ĉīĢęĘ 

ĎĦĕĚĚĝė čĝěĢĕĠħ Ėĭ čĂû Ėĭ 

ĕĢĘ ĖęĨīęęĢ đĝėģġĝėģ 

ýģĩĢĨĭ# ćþ ĕĢĘ čĂû 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

đĝėģġĝėģ ýģĩĢĨĭ# 

ćþ Ô čĂû 

ûěĦęęġęĢĨ ĚģĦ čĂû Ĩģ ġĕĝĢĨĕĝĢ đĝėģġĝėģ 

ýģĩĢĨĭ ģīĢęĘ ĨĦĕĚĚĝė ħĝěĢĕĠħ! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" ?æ;Cæ<; 

á ?æ;Cæ<@ īæ 

ĕĩĨģġĕĨĝė 

ĦęĢęīĕĠ ĚģĦ = 

ĕĘĘĝĨĝģĢĕĠ ĭęĕĦħ 

ĝĚ ĢģĨ ĨęĦġĝĢĕĨęĘ 

Ėĭ ęĝĨĜęĦ ĤĕĦĨĭ 

ĘĩĦĝĢě ģĦĝěĝĢĕĠ 

?ÝĭęĕĦ ĨęĦġ 

ûġęĢĘġęĢĨ ; Ĩģ ĨĜę 

ćĉď ćĕĝĢĨęĢĕĢėę ģĚ 

đĝėģġĝėģ ýģĩĢĨĭ ĉīĢęĘ 

ĎĦĕĚĚĝė čĝěĢĕĠħ Ėĭ čĂû Ėĭ 

ĕĢĘ ĖęĨīęęĢ đĝėģġĝėģ 

ýģĩĢĨĭ# ćþ ĕĢĘ čĂû 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

đĝėģġĝėģ ýģĩĢĨĭ# 

ćþ Ô čĂû  

ûġęĢĘġęĢĨ Ĩģ ĨĜę ĕěĦęęġęĢĨ ĚģĦ čĂû Ĩģ 

ġĕĝĢĨĕĝĢ đĝėģġĝėģ ýģĩĢĨĭ ģīĢęĘ ĨĦĕĚĚĝė 

ħĝěĢĕĠħ! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" Cæ;@æ<< 

á ?æ;Cæ<@ īæ 

ĕĩĨģġĕĨĝė 

ĦęĢęīĕĠ ĚģĦ = 

ĕĘĘĝĨĝģĢĕĠ ĭęĕĦħ 

ĝĚ ĢģĨ ĨęĦġĝĢĕĨęĘ 

Ėĭ ęĝĨĜęĦ ĤĕĦĨĭ 

ĘĩĦĝĢě ĝĢĝĨĝĕĠ ?Ý

ĭęĕĦ ĨęĦġ 

ćĉď ćĕĝĢĨęĢĕĢėę ģĚ 

ýĕĠĪęĦĨ ýģĩĢĨĭ ĉīĢęĘ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ýĕĠĪęĦĨ ýģĩĢĨĭ# 

ćþ Ô čĂû 

ûěĦęęġęĢĨ ĚģĦ čĂû Ĩģ ġĕĝĢĨĕĝĢ ýĕĠĪęĦĨ 

ýģĩĢĨĭ ģīĢęĘ ĨĦĕĚĚĝė ħĝěĢĕĠħ! 

ûěĦęęġęĢĨ 

ĎęĦġ" ?æ;<æ<; 
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ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ĎĦĕĚĚĝė čĝěĢĕĠħ Ėĭ ćþĉĎ 

čĂû Ėĭ ĕĢĘ ĖęĨīęęĢ 

ýĕĠĪęĦĨ ýģĩĢĨĭ# ćþ ĕĢĘ 

čĂû 

 á ?æ;<æ<@ īæ 

ĕĩĨģġĕĨĝė 

ĦęĢęīĕĠ ĚģĦ = 

ĕĘĘĝĨĝģĢĕĠ ĭęĕĦħ 

ĝĚ ĢģĨ ĨęĦġĝĢĕĨęĘ 

Ėĭ ęĝĨĜęĦ ĤĕĦĨĭ 

ĘĩĦĝĢě ĝĢĝĨĝĕĠ ?Ý

ĭęĕĦ ĨęĦġ 

ćĉď ćĕĝĢĨęĢĕĢėę ģĚ ĨĜę 

ĎģīĢ ģĚ ĉĕğĠĕĢĘ ĉīĢęĘ 

ĎĦĕĚĚĝė čĝěĢĕĠħ Ėĭ čĂû Ėĭ 

ĕĢĘ ĖęĨīęęĢ ĎģīĢ ģĚ 

ĉĕğĠĕĢĘ# ćþ ĕĢĘ čĂû 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ĎģīĢ ģĚ ĉĕğĠĕĢĘ# 

ćþ Ô čĂû 

ûěĦęęġęĢĨ ĚģĦ čĂû Ĩģ ġĕĝĢĨĕĝĢ ĨĜę ĎģīĢ 

ģĚ ĉĕğĠĕĢĘ ģīĢęĘ ĨĦĕĚĚĝė ħĝěĢĕĠħ! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" >æ<;æ<; 

á ?æ;<æ<@ īæ 

ĕĩĨģġĕĨĝė 

ĦęĢęīĕĠ ĚģĦ = 

ĕĘĘĝĨĝģĢĕĠ ĭęĕĦħ 

ĝĚ ĢģĨ ĨęĦġĝĢĕĨęĘ 

Ėĭ ęĝĨĜęĦ ĤĕĦĨĭ 

ĖęĚģĦę ĝĢĝĨĝĕĠ ?Ý

ĭęĕĦ ĨęĦġ 

;@ĨĜ čĨĦęęĨ ýĝĦėĠę ĎĦĕĚĚĝė 

čĝěĢĕĠ ûěĦęęġęĢĨ 

ĖęĨīęęĢ þĝħĨĦĝėĨ 

þęĤĕĦĨġęĢĨ ģĚ 

ĎĦĕĢħĤģĦĨĕĨĝģĢ ĕĢĘ čĂû  

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

þĝħĨĦĝėĨ 

þęĤĕĦĨġęĢĨ ģĚ 

ĎĦĕĢħĤģĦĨĕĨĝģĢ Ô 

čĂû 

ûěĦęęġęĢĨ ĚģĦ čĂû Ĩģ ġĕĝĢĨĕĝĢ ĨĜę ;@ĨĜ 

čĨĦęęĨ ýĝĦėĠę ĨĦĕĚĚĝė ėĝĦėĠę ĨĦĕĚĚĝė ħĝěĢĕĠ! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" ;æ;:æ<: 

á ;æ;:æ<? Ĩģ 

ĕĩĨģġĕĨĝėĕĠĠĭ 

ĦęĢęī ĚģĦ ? 

ĦęĢęīĕĠħ ģĚ ĨĜę 

?ÝĭęĕĦ ĝĢĝĨĝĕĠ 

ĨęĦġ 

ćĉď Ėĭ ĕĢĘ ĖęĨīęęĢ 

ĂĕĦĚģĦĘ ýģĩĢĨĭ# ćþ# ĕĢĘ 

čĂû ĚģĦ ćĕĝĢĨęĢĕĢėę ģĚ 

ýģĩĢĨĭÝģīĢęĘ ĎĦĕĚĚĝė 

čĝěĢĕĠħ Ėĭ ĨĜę čĨĕĨę 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ĂĕĦĚģĦĘ ýģĩĢĨĭ# 

ćþ Ô čĂû  

ûěĦęęġęĢĨ ĚģĦ čĂû Ĩģ ġĕĝĢĨĕĝĢ ĨĜę 

ĂĕĦĚģĦĘ ýģĩĢĨĭ ģīĢęĘ ĨĦĕĚĚĝė ħĝěĢĕĠħ! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" Aæ<@æ<=$ 

; ĭęĕĦ īĝĨĜ > 

ĕĩĨģġĕĨĝė ;Ý

ĭęĕĦ ĦęĢęīĕĠħ 

ĚĦģġ ĨĜę 
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ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ęĚĚęėĨĝĪę ĘĕĨę 

ĩĢĠęħħ 

ĨęĦġĝĢĕĨęĘ Ėĭ 

ęĝĨĜęĦ ĤĕĦĨĭ Ĩģ 

ĦęĢęī 

ĕĩĨģġĕĨĝėĕĠĠĭ 

ĚģĦ = ĕĘĘĝĨĝģĢĕĠ 

;ÝĭęĕĦ ĤęĦĝģĘħ ĝĚ 

ĢģĨ ĨęĦġĝĢĕĨęĘ 

ĘĩĦĝĢě ĝĢĝĨĝĕĠ ? 

ĭęĕĦħ! 

ćĉď ćþ ;>> Āû äÿĕħĨ 

ĊĕĨĦĝėğ čĨĦęęĨå ĕĢĘ 

ćģĢģėĕėĭ üĠĪĘ! Ėĭ ĕĢĘ 

ĖęĨīęęĢ čĂû ĕĢĘ ĨĜę ýĝĨĭ 

ģĚ ĀĦęĘęĦĝėğ# ćþ äĦę" 

ġĕĝĢĨęĢĕĢėę ģĚ ėĝĨĭÝ

ģīĢęĘ ĨĦĕĚĚĝė ħĝěĢĕĠħå 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû Ô ýĝĨĭ ģĚ 

ĀĦęĘęĦĝėğ# ćþ 

ûěĦęęġęĢĨ ĚģĦ čĂû Ĩģ ġĕĝĢĨĕĝĢ ćþ ;>> 

Āû äÿĕħĨ ĊĕĨĦĝėğ čĨĦęęĨå ĕĢĘ ćģĢģėĕėĭ 

üĠĪĘ! ĝĢĨęĦħęėĨĝģĢ ĨĦĕĚĚĝė ħĝěĢĕĠ ģīĢęĘ Ėĭ 

ĨĜę ýĝĨĭ ģĚ ĀĦęĘęĦĝėğ! 

 

ăĢĝĨĝĕĨęĘ" =æBæ;A  

ćĉď ĚģĦ ćþ <;> ĕĨ 

čĜĕĘĭ āĠęĢ þĦĝĪę Ĉęī 

ĎĦĕĚĚĝė čĝěĢĕĠ ĝĢ ĀĦģĢĨ ģĚ 

ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ 

ĀĝĦęæÿćč čĨĕĨĝģĢ Ėĭ ĕĢĘ 

ĖęĨīęęĢ ĊĦĝĢėę āęģĦěęöħ 

ýģĩĢĨĭ# ćþ ĕĢĘ čĂû äĦę" 

ġĕĝĢĨęĢĕĢėę ģĚ ėģĩĢĨĭÝ

ģīĢęĘ ĨĦĕĚĚĝė ħĝěĢĕĠħ Ėĭ 

ĨĜę čĨĕĨęå 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ĊĦĝĢėę āęģĦěęöħ 

ýģĩĢĨĭ# ćþ Ô 

čĂû  

ûěĦęęġęĢĨ ĚģĦ čĂû Ĩģ ġĕĝĢĨĕĝĢ ćþ <;> 

ĕĨ čĜĕĘĭ āĠęĢ þĦĝĪę ĨĦĕĚĚĝė ħĝěĢĕĠ ĝĢ ĚĦģĢĨ 

ģĚ ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ ĀĝĦęæÿćč 

čĨĕĨĝģĢ! 

 

ăĢĝĨĝĕĨęĘ" @æAæ;C 

ćĉď Ėĭ ĕĢĘ ĖęĨīęęĢ 

ĎģīĢ ģĚ ĂĕġĤħĨęĕĘ# ćþ 

ĕĢĘ čĂû ĚģĦ ćĕĝĢĨęĢĕĢėę 

ģĚ ĎģīĢ ģĚ ĂĕġĤħĨęĕĘÝ

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ĎģīĢ ģĚ 

ĂĕġĤħĨęĕĘ# ćþ 

Ô čĂû  

ûěĦęęġęĢĨ ĚģĦ čĂû Ĩģ ġĕĝĢĨĕĝĢ ĨĜę ĨģīĢ 

ģĚ ĂĕġĤħĨęĕĘ ģīĢęĘ ĨĦĕĚĚĝė ħĝěĢĕĠħ! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" ÿĬęėĩĨęĘ 

@æ<Cæ<=$ ; ĭęĕĦ 

īĝĨĜ > ĕĩĨģġĕĨĝė 
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ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ĉīĢęĘ ĎĦĕĚĚĝė čĝěĢĕĠħ Ėĭ 

ĨĜę čĨĕĨę 

;ÝĭęĕĦ ĦęĢęīĕĠħ 

ĚĦģġ ĨĜę 

ęĚĚęėĨĝĪę ĘĕĨę 

ĩĢĠęħħ 

ĨęĦġĝĢĕĨęĘ Ėĭ 

ęĝĨĜęĦ ĤĕĦĨĭ Ĩģ 

ĦęĢęī 

ĕĩĨģġĕĨĝėĕĠĠĭ 

ĚģĦ = ĕĘĘĝĨĝģĢĕĠ 

;ÝĭęĕĦ ĤęĦĝģĘħ ĝĚ 

ĢģĨ ĨęĦġĝĢĕĨęĘ 

ĘĩĦĝĢě ĝĢĝĨĝĕĠ ? 

ĭęĕĦħ! 

ćĉď ćĕĝĢĨęĢĕĢėę ģĚ 

čĨĕĨęÝĉīĢęĘ ĎĦĕĚĚĝė 

čĝěĢĕĠħ Ėĭ ûĢĢę ûĦĩĢĘęĠ 

ýģĩĢĨĭ Ėĭ ĕĢĘ ĖęĨīęęĢ 

ûĢĢę ûĦĩĢĘęĠ ýģĩĢĨĭ# ćþ 

ĕĢĘ ĨĜę čĂû 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ûĢĢę ûĦĩĢĘęĠ 

ýģĩĢĨĭ# ćþ Ô 

čĂû  

ûěĦęęġęĢĨ ĚģĦ ûĢĢę ûĦĩĢĘęĠ ýģĩĢĨĭ Ĩģ 

ġĕĝĢĨĕĝĢ ħĨĕĨę ģīĢęĘ ĨĦĕĚĚĝė ħĝěĢĕĠħ! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" ÿĬęėĩĨęĘ 

;<æ<=æ<; á 

;<æ<=æ<@$ Ĩģ 

ĦęĢęī 

ĕĩĨģġĕĨĝėĕĠĠĭ 

ĚģĦ = ĕĘĘĝĨĝģĢĕĠ 

ĭęĕĦħ ĝĚ ĢģĨ 

ĨęĦġĝĢĕĨęĘ 

ĘĩĦĝĢě ĝĢĝĨĝĕĠ ? 

ĭęĕĦħ! 

ćĉď ćĕĝĢĨęĢĕĢėę ûĢĢę 

ûĦĩĢĘęĠ ýģĩĢĨĭ ĉīĢęĘ 

ĎĦĕĚĚĝė čĝěĢĕĠħ Ėĭ čĂû Ėĭ 

ĕĢĘ ĖęĨīęęĢ ûĢĢę 

ûĦĩĢĘęĠ ýģĩĢĨĭ# ćþ ĕĢĘ 

ĨĜę čĂû 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ûĢĢę ûĦĩĢĘęĠ 

ýģĩĢĨĭ# ćþ Ô 

čĂû  

ûěĦęęġęĢĨ ĚģĦ čĂû Ĩģ ġĕĝĢĨĕĝĢ ûĢĢę 

ûĦĩĢĘęĠ ýģĩĢĨĭ ģīĢęĘ ĨĦĕĚĚĝė ħĝěĢĕĠħ! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" ÿĬęėĩĨęĘ 

;<æ<=æ<; á 

;<æ<=æ<@$ Ĩģ 

ĦęĢęī 

ĕĩĨģġĕĨĝėĕĠĠĭ 

ĚģĦ = ĕĘĘĝĨĝģĢĕĠ 

ĭęĕĦħ ĝĚ ĢģĨ 
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ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ĨęĦġĝĢĕĨęĘ 

ĘĩĦĝĢě ĝĢĝĨĝĕĠ ? 

ĭęĕĦħ! 

ćĉď ćĕĝĢĨęĢĕĢėę ģĚ ýĝĨĭ 

ģĚ đęħĨġĝĢħĨęĦ ĉīĢęĘ 

ĎĦĕĚĚĝė čĝěĢĕĠħ Ėĭ čĂû Ėĭ 

ĕĢĘ ĖęĨīęęĢ ĨĜę ýĝĨĭ ģĚ 

đęħĨġĝĢħĨęĦ# ćþ ĕĢĘ ĨĜę 

čĂû 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ýĝĨĭ ģĚ 

đęħĨġĝĢħĨęĦ# ćþ 

Ô čĂû  

ûěĦęęġęĢĨ ĚģĦ čĂû Ĩģ ġĕĝĢĨĕĝĢ ýĝĨĭ ģĚ 

đęħĨġĝĢħĨęĦ ģīĢęĘ ĨĦĕĚĚĝė ħĝěĢĕĠħ! 

 

ûěĦęęġęĢĨ 

ĎęĦġ" ÿĬęėĩĨęĘ 

?æ<>æ<; á 

?æ<>æ<@$ Ĩģ 

ĦęĢęī 

ĕĩĨģġĕĨĝėĕĠĠĭ 

ĚģĦ = ĕĘĘĝĨĝģĢĕĠ 

ĭęĕĦħ ĝĚ ĢģĨ 

ĨęĦġĝĢĕĨęĘ 

ĘĩĦĝĢě ĝĢĝĨĝĕĠ ? 

ĭęĕĦħ! 

ćęġģĦĕĢĘĩġ ģĚ 

ûěĦęęġęĢĨ ăĢĚĦĕħĨĦĩėĨĩĦę 

ĚģĦ ĕ čĨĕĨęīĝĘę A:: ćĂĮ 

ĊĩĖĠĝė čĕĚęĨĭ 

ýģġġĩĢĝėĕĨĝģĢħ čĭħĨęġ 

Ėĭ ĕĢĘ ĖęĨīęęĢ 

þęĤĕĦĨġęĢĨ ģĚ 

ĝĢĚģĦġĕĨĝģĢ ĎęėĜĢģĠģěĭ 

ĕĢĘ čĂû 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ćĕĦĭĠĕĢĘ 

þęĤĕĦĨġęĢĨ ģĚ 

ăĢĚģĦġĕĨĝģĢ 

ĎęėĜĢģĠģěĭ 

Ô čĂû 

ûěĦęęġęĢĨ Ĩģ ħĩĤĤģĦĨ ĨĜę ăĢĚĦĕħĨĦĩėĨĩĦę 

ĚģĦ ĕ čĨĕĨęīĝĘę A:: ćĂĮ ĊĩĖĠĝė čĕĚęĨĭ 

ýģġġĩĢĝėĕĨĝģĢħ čĭħĨęġ  

 

ăĢĝĨĝĕĨęĘ" 

Aæ;Bæ;=  

čĂû ćģĨģĦ ýĕĦĦĝęĦ 

ćþ ĉĢę ĊęĦġĝĨ čĭħĨęġ ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû ćģĨģĦ 

ýĕĦĦĝęĦ Ô üęĢĨĠęĭ 

ćĉď īĝĨĜ üęĢĨĠęĭ Ĩģ ĘęĪęĠģĤ# ęĬĤĕĢĘ ĕĢĘ 

ġĕĝĢĨĕĝĢ ĨĜę ćþ ĉĢę ĊęĦġĝĨ ħĭħĨęġ! 

ûĘĘĝĨĝģĢĕĠ ĚęĕĨĩĦęħ ėĕĢ Ėę ĕĘĘęĘ Ĩģ 

ęĢĜĕĢėę ĨĜę ħĭħĨęġħ ĚęĕĨĩĦęħ ħĩėĜ ĕħ 

ĕĘĘĝĨĝģĢĕĠ ĦģĩĨęħ# ĕĠęĦĨħ# ġĝĠę ĤģĝĢĨħ# 

ĠĕĢĘġĕĦğħ# ęĨė!# Ĩģ ĕħħĝħĨ ýćĐħ ĦģĩĨĝĢě 

ęĬĤęĦĝęĢėę ĕĢĘ ęĢħĩĦę ħĕĚęĨĭ ĕĠģĢě 

ćĕĦĭĠĕĢĘöħ ĦģĕĘīĕĭħ! 

ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 
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ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ĎĦĩėğ đęĝěĜ Ô ăĢħĤęėĨĝģĢ 

čĨĕĨĝģĢħ äĎđăčå 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû ćģĨģĦ 

ýĕĦĦĝęĦ# ćčĊÝ

ýĐÿþ Ô ćþĎûÝ

ýĐčď 

ćĉď īĝĨĜ ćčĊ ÝýĐÿþ# ćþĎûÝýĐčď Ĩģ 

ĘęĪęĠģĤ ĕ ħĨĕĨęīĝĘę ġģĖĝĠę ęĢĚģĦėęġęĢĨ 

ęĠęėĨĦģĢĝė ħėĦęęĢĝĢě ĢęĨīģĦğ!  

ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 

čĕĚęĨĭ þĕħĜĖģĕĦĘ ä;å ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

čĂû ćģĨģĦ 

ýĕĦĦĝęĦ Ô 

đĕħĜĝĢěĨģĢ 

ýģĠĠęěę 

ćĉď īĝĨĜ đĕħĜĝĢěĨģĢ ýģĠĠęěę Ĩģ ĘęĪęĠģĤ 

čĕĚęĨĭ þĕħĜĖģĕĦĘ ä;å ĝĢ ĊĜĕħęħ! ĉăĎ ĝħ ĕ 

ħĨĕğęĜģĠĘęĦ ĕĢĘ ĦęħĤģĢħĝĖĠę ĚģĦ ħĨģĦĝĢě 

ĨĜę þĕħĜĖģĕĦĘ ĕħ ĕ ĤĦģĘĩėĨ ģĢ ģĩĦ ħęĦĪęĦ! 

Āćýčû ĝħ ĕ ħĨĕğęĜģĠĘęĦ ĕĢĘ ĕĘĘĝĨĝģĢĕĠ 

ĦęėĝĤĝęĢĨ ģĚ ĨĜę þĕħĜĖģĕĦĘ ħĝĢėę ĝĨ ĝħ ĖęĝĢě 

ĚĩĢĘęĘ Ėĭ ĨĜę ćýčûĊ ĤĦģěĦĕġ! 

ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 

čĕĚęĨĭ þĕħĜĖģĕĦĘ ä<å ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

čĂû ćģĨģĦ 

ýĕĦĦĝęĦ Ô ďćþ 

ýûĎĎ ĆĕĖ 

ćýþ ĝħ ĕ ħĨĕğęĜģĠĘęĦ īĝĨĜ ďćþ ýûĎĎ ĆĕĖħ 

īĜģ ĕĤĤĠĝęĘ ĚģĦ ĕĢ Āćýčû āĦĕĢĨ Ĩģ 

ĘęĪęĠģĤ ĨĜę čĕĚęĨĭ þĕħĜĖģĕĦĘ ä<å 

ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 

þĦĝĪęīĭĮę ĊĠĕĢĢęĘ ăĢĨęĦĕěęĢėĭ 

ûěĦęęġęĢĨ 

čĂû ćģĨģĦ 

ýĕĦĦĝęĦ# ĉĎćĉ Ô 

ăĈČăĒ 

ćýþ īģĩĠĘ ĩħę ĉĎćĉöħ ăĈČăĒ ĕěĦęęġęĢĨ 

Ĩģ ĤĩĦėĜĕħę ĨĜę ħģĚĨīĕĦę ĕĢĘ ėģģĦĘĝĢĕĨę 

īĝĨĜ üęĢĨĠęĭ Ĩģ ĝĢėģĦĤģĦĕĨę ĝĨ ĝĢĨģ ģĩĦ ćþ 

ĉĢę ĊęĦġĝĨ čĭħĨęġ 

ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 

ćĕĦĭĠĕĢĘ ûĪĝĕĨĝģĢ ûĘġĝĢĝħĨĦĕĨĝģĢ  

ăĢħĝĘę ûĢĕĠĭĨĝėħ ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ćûû# čăĎû# 

čąēĆăĈÿ# ĕĢĘ ĨĜę 

Ďčû 

čĭħĨęġ ĩħęĦ ĕěĦęęġęĢĨ!  

 

Ĉģ ÿĬĤĝĦĕĨĝģĢ 

āĠģĖĕĠ ÿĢĨĦĭ ÿĬĝħĨĝĢě ăĢĨęĦěģĪęĦĢġęĢĨĕĠ 

ûěĦęęġęĢĨ 

ćûû# ýüĊ 

äýĩħĨģġħå ĕĢĘ 

ćęĢĮĝęħ 

 ÿĬĤĝĦęħ ĚĝĪę 

ĭęĕĦħ ĚĦģġ ĨĜę 

ĕħħĝěĢęęöħ 

ĕėĨĝĪĕĨĝģĢ ĩĢĠęħħ 

ýüĊ Ĝĕħ ĦęĕħģĢ 

Ĩģ ĨęĦġĝĢĕĨę 

ęĕĦĠĝęĦ 

ýĂûČĎ ÿĬĝħĨĝĢě ăĢĨęĦĕěęĢėĭ 

ûěĦęęġęĢĨ 

ćûû Ô čĂû ďħęĦ ĕěĦęęġęĢĨ īĝĨĜ ĠĝġĝĨęĘ ĕėėęħħ!  

 

Ĉģ ęĬĤĝĦĕĨĝģĢ 
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ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ćþĎû ĊþæþĝħĤĕĨėĜ ÿĬĝħĨĝĢě ăĢĨęĦĕěęĢėĭ 

ûěĦęęġęĢĨ 

ćûû Ô ćþĎû čĤĕėę ĕĠĠģėĕĨĝģĢħ# ĖĕĘěĝĢě# ĕĢĘ 

ģĤęĦĕĨĝģĢĕĠ!  

 

Ĉģ ęĬĤĝĦĕĨĝģĢ 

ĆĊČ ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ćûû Ô ćþĎû čĤĕėę ĕĠĠģėĕĨĝģĢħ ĚģĦ ģĤęĦĕĨĝģĢĕĠ ĩħę!  Ĉģ ęĬĤĝĦĕĨĝģĢ 

ÿĎû ĎĦĕĢħĝĨ ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 
ćûû# čÔĊ 

ĎĦĕĢħĤģĦĨĕĨĝģĢ 

ĕĢĘ üĩħ čęĦĪĝėę 

čĤĕėę ĕĠĠģėĕĨĝģĢ# ăĎ čĩĤĤģĦĨ# ăĢħĤęėĨĝģĢħ!  

 

Ĉģ ęĬĤĝĦĕĨĝģĢ 

ĀĩęĠ ĀĕĦġ  ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ćûû# ćęĢĮĝęħ 

ĀĩęĠĝĢě# ýģĠģĢĝĕĠ 

ĊĝĤęĠĝĢę 

čĤĕėę ĕĠĠģėĕĨĝģĢ# ġģĢĝĨģĦĝĢě# ĝĢħĤęėĨĝģĢ 

 

Ĉģ ęĬĤĝĦĕĨĝģĢ 

ýģěĢĭĨę æ ćĐăÿđ ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ćûû Ô ćýûý ďħęĦ ûěĦęęġęĢĨ ÿĬĤĝĦęħ ĕĨ ęĢĘ ģĚ ħęĦĪĝėę!  

 

Ĉģ ęĬĤĝĦĕĨĝģĢ 

đÿü ĊĉČĎûĆ ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ćûû# ćþĉĎ  

 

ÿĬĤĝĦęħ ĭęĕĦĠĭ ĕĢĘ ĝħ ĦęĢęīęĘ!  

 

ēęĕĦĠĭ 

ÿĬĤĝĦĕĨĝģĢ 

ûčĉýč ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ćûû# ĎĜę üđă 

ĉĤęĦĕĨĝģĢħ 

þĝĪĝħĝģĢ# ĕĢĘ ĨĜę 

ûčĉýč ĤĦģěĦĕġ 

ĤĦģĪĝĘęĦ 

ďħęĦ ĕěĦęęġęĢĨ ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 

ÿĪęĦĖĦĝĘěę ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ćûû# Ďčû# ĕĢĘ 

ĨĜę üđă ĎęĢĕĢĨ 

ýģġġĩĢĝĨĭ 

ďħęĦ ĕěĦęęġęĢĨ ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 

ûĝĦüģħħ ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ćûû# üđă ĎęĢĕĢĨ 

ýģġġĩĢĝĨĭ 

äûĝĦĠĝĢęħå 

ďħęĦ ûěĦęęġęĢĨ ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 

ýđăč ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ćûû# üđă 

ĉĤęĦĕĨĝģĢħ 

þĝĪĝħĝģĢ 

ďħęĦ ûěĦęęġęĢĨ 

 

 

 

 

 

ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 
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ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ćĕĦĭĠĕĢĘ ćĕħħ ĎĦĕĢħĝĨ ûĘġĝĢĝħĨĦĕĨĝģĢ 

ćĕĝĢĨęĢĕĢėę ģĚ ĎĦĕĢħĝĨ 

čĝěĢĕĠ ĊĦĝģĦĝĨĭ ĎĦĕĚĚĝė 

čĝěĢĕĠħ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ćĎû Ô 

üĕĠĨĝġģĦę# ýĝĨĭ 

ćęġģĦĕĢĘĩġ ģĚ ďĢĘęĦħĨĕĢĘĝĢě īĝĨĜ 

üĕĠĨĝġģĦę ýĝĨĭ ĚģĦ ĨĜę ġĕĝĢĨęĢĕĢėę ģĚ 

ĎĦĕĚĚĝė čĝěĢĕĠ ýģĢĨĦģĠĠęĦħ ĚģĦ ĎĦĕĢħĝĨ čĝěĢĕĠ 

ĊĦĝģĦĝĨĭ!  

ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 

ČĕĝĠ ăĢĪęĢĨģĦĭ 

ćĕĢĕěęġęĢĨ čĭħĨęġ 

äČăćčå 

ĊĠĕĢĢęĘ ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ćĎû Ô 

ćģĚĚĕĨĨ Ô ĈĝėĜģĠ# 

ĆĆý 

þüû ĎĕĪĝĕ 

čģĠĩĨĝģĢħ 

ÿĠęėĨĦģĢĝė ăĢĚģĦġĕĨĝģĢ ĂģħĨĝĢě 

ûěĦęęġęĢĨ! ĎĜĝħ ĕěĦęęġęĢĨ ĤĦģĪĝĘęħ ĕ 

ėģĢĚĝěĩĦĕĖĠę ĝĢĨęĦĢęĨÝĖĕħęĘ ħģĚĨīĕĦę 

ħĭħĨęġ# ğĢģīĢ ĕħ ĨĜę ČĕĝĠ ăĢĪęĢĨģĦĭ 

ćĕĢĕěęġęĢĨ čĭħĨęġ äøČăćčùå# ĕħ ĕ 

ġęėĜĕĢĝħġ ĚģĦ ęĢĨęĦĝĢě# ġĕĝĢĨĕĝĢĝĢě# 

ĩĤĘĕĨĝĢě# ĕĢĘ ĨĦĕĢħġĝĨĨĝĢě 

ĝĢĚģĦġĕĨĝģĢ ĕħħģėĝĕĨęĘ īĝĨĜ ĨĜę 

ĝĢĚģĦġĕĨĝģĢ ěĕĨĜęĦĝĢě ĕĢĘ ĦęĤģĦĨĝĢě 

ĦęĥĩĝĦęġęĢĨħ ģĚ ĨĜę <::B ČĕĝĠ čĕĚęĨĭ 

ăġĤĦģĪęġęĢĨ ûėĨ äøČčăûùå ĕĢĘ ĨĜę <:;? 

ĀČû ĈĕĨĝģĢĕĠ ĂĝěĜīĕĭÝČĕĝĠ ýĦģħħĝĢě 

ăĢĪęĢĨģĦĭ ČĩĠĝĢě  

ĦęĤģĦĨĝĢě ĦęĥĩĝĦęġęĢĨħ!  

ûěĦęęġęĢĨ ĢģĨ 

ęĬęėĩĨęĘ ĭęĨ 

ćĕĦĭĠĕĢĘ þęĤĕĦĨġęĢĨ ģĚ ÿġęĦěęĢėĭ ćĕĢĕěęġęĢĨ 

ĉĢ ėĕĠĠ üĩħ ĕĢĘ 

ĎĦĕĢħĤģĦĨĕĨĝģĢ čęĦĪĝėęħ 

ĊĠĕĢĢęĘ ćĕħĨęĦ ûěĦęęġęĢĨħ ćþÿć ĊĦģĪĝĘę ĨĦĕĢħĤģĦĨĕĨĝģĢ ħęĦĪĝėęħ ĚģĦ ĨĜę 

ġģĪęġęĢĨ ģĚ ĤęģĤĠę 

ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 

ćĕĦĭĠĕĢĘ ăĢĨĦĕħĨĕĨę 

ÿġęĦěęĢėĭ ćĕĢĕěęġęĢĨ 

ûħħĝħĨĕĢėę ýģġĤĕėĨ 

ÿĬĝħĨĝĢě ăĢĨęĦěģĪęĦĢġęĢĨĕĠ 

ûěĦęęġęĢĨ 

ćþÿć ûĠĠģīħ ĨĜę ħĜĕĦĝĢě ģĚ ĦęħģĩĦėęħ ĚĦģġ 

ėģĩĢĨĭ Ĩģ ėģĩĢĨĭ īĝĨĜģĩĨ ĨĜę ĢęęĘ ĚģĦ 

ćĉďħ ģĦ ġĩĨĩĕĠ ĕĝĘ ĕěĦęęġęĢĨħ 

 

 

ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 

ćĕĦĭĠĕĢĘ čĨĕĨę ĊģĠĝėę 

ćĕĦĭĠĕĢĘ čĨĕĨę ĊģĠĝėę 

čĜĕĦĝĢě ýĦĕħĜ þĕĨĕ īĝĨĜ 

ćþĉĎ čĂû 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ćčĊ Ô 

čĂû 

ĎĜĝħ ĕěĦęęġęĢĨ ĕĠĠģīħ ćčĊ Ĩģ ħĜĕĦę ėĦĕħĜ 

ĘĕĨĕ īĝĨĜ ćþĉĎ čĂû ĕĢĘ ĕĠħģ ĕĠĠģīħ 

ćþĉĎ čĂû Ĩģ ĤĦģĪĝĘę ĘĕĨĕ Ėĕėğ Ĩģ ćčĊ 

ĦęěĕĦĘĝĢě ėĦĕħĜ ĎĦęĢĘħ! 

ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 
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ĎĝĨĠę čĨĕĨĩħ 
ĎĭĤę ģĚ 

ûěĦęęġęĢĨ 
ûěęĢėĝęħ þęħėĦĝĤĨĝģĢ ÿĬĤ! þĕĨę 

ÿĬĤĝĦęħ ĚĝĪę ĭęĕĦħ ĚĦģġ ĨĜę ĕħħĝěĢęęöħ 

ĕėĨĝĪĕĨĝģĢ ĝĢĝĨĝĕĨęĘ Cæ:Cæ<:;C ęĬĤĝĦęħ 

Cæ:Bæ<:<> 

 

ûĢĢę ûĦĩĢĘęĠ ýģĩĢĨĭ 

Ďčć ćĉď ćĕĝĢĨęĢĕĢėę ģĚ 

ûĢĢę ûĦĩĢĘęĠ ýģĩĢĨĭ 

ĉīĢęĘ ĎĦĕĚĚĝė čĝěĢĕĠħ Ėĭ 

čĂû 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ûĢĢę ûĦĩĢĘęĠ 

ýģĩĢĨĭ Ô čĂû 

Ĝĝħ ćĉď ĝħ ħęĨ ĩĤ Ĩģ ĘęĚĝĢę ĨĜę ĦģĠę ĕĢĘ 

ĦęħĤģĢħĝĖĝĠĝĨĝęħ ĚģĦ ĨĜę čĨĕĨę ĕĢĘ ĨĜę 

ýģĩĢĨĭ ĦęěĕĦĘĝĢě ĨĜę ġĕĝĢĨęĢĕĢėę ģĚ ? 

ħĝěĢĕĠĝĮęĘ ĝĢĨęĦħęėĨĝģĢħ ĨĜĕĨ ĕĦę ģīĢęĘ Ėĭ 

ĨĜę ýģĩĢĨĭ# ĖĩĨ ĨĜę čĨĕĨę ġĕĝĢĨĕĝĢħ 

ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 

Ďčć ćĉď ćĕĝĢĨęĢĕĢėę ģĚ 

čĨĕĨęÝĉīĢęĘ ĎĦĕĚĚĝė 

čĝěĢĕĠħ Ėĭ ûĢĢę ûĦĩĢĘęĠ 

ýģĩĢĨĭ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ûĢĢę ûĦĩĢĘęĠ 

ýģĩĢĨĭ Ô čĂû 

ĎĜĝħ ćĉď ĝħ ħęĨ ĩĤ Ĩģ ĘęĚĝĢę ĨĜę ĦģĠę ĕĢĘ 

ĦęħĤģĢħĝĖĝĠĝĨĝęħ ĚģĦ ĨĜę čĨĕĨę ĕĢĘ ĨĜę 

ýģĩĢĨĭ ĦęěĕĦĘĝĢě ĨĜę ġĕĝĢĨęĢĕĢėę ģĚ ;: 

ħĝěĢĕĠĝĮęĘ ĝĢĨęĦħęėĨĝģĢħ ĨĜĕĨ ĕĦę ģīĢęĘ Ėĭ 

ĨĜę čĨĕĨę# ĖĩĨ ĨĜę ýģĩĢĨĭ ġĕĝĢĨĕĝĢħ! 

ďĢğĢģīĢ 

ÿĬĤĝĦĕĨĝģĢ 

ćģĢĨěģġęĦĭ ýģĩĢĨĭ 

ûěĦęęġęĢĨ ĖęĨīęęĢ 

ćģĢĨěģġęĦĭ ýģĩĢĨĭ ĕĢĘ 

čĂû ĚģĦ ĎĦĕĚĚĝė čĝěĢĕĠ 

ýģĢĨĦģĠ ûėėęħħ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ćýþĉĎ Ô čĂû ćĕĝĢĨĕĝĢ ĕĢĘ Ĩĝġę ĎĦĕĚĚĝė čĝěĢĕĠħ ĕĠģĢě 

ćĕĦĭĠĕĢĘ čĨĕĨę ČģĩĨęħ! ûĠĠģīħ čĂû ĕėėęħħ 

Ĩģ ĨĜę ĎĦĕĚĚĝė čĝěĢĕĠ ĨĝġĝĢěħ ĦęġģĨęĠĭ! 

ďĢğĢģīĢ 

ûěĦęęġęĢĨ 

ĎęĦġ 

ûěĦęęġęĢĨ ĖęĨīęęĢ 

ćģĢĨěģġęĦĭ ýģĩĢĨĭ ĕĢĘ 

čĂû ĚģĦ čĜĕĦĝĢě ýĕġęĦĕ 

ăġĕěęħ 

ÿĬĝħĨĝĢě ćęġģĦĕĢĘĩġ ģĚ 

ďĢĘęĦħĨĕĢĘĝĢě 

ćýþĉĎ Ô čĂû ûěĦęęġęĢĨ Ĩģ ħĜĕĦę ýĕġęĦĕ ĝġĕěęħ! ďĢğĢģīĢ 

ûěĦęęġęĢĨ 

ĎęĦġ 

ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ 

ĈĕĨĝģĢĕĠ ĂĕĦĖģĦ čġĕĦĨ 

ăĢĚĦĕħĨĦĩėĨĩĦę 

ÿĬĝħĨĝĢě ĉĤęĦĕĨĝģĢĕĠ 

ûěĦęęġęĢĨ 

ĊĦĝĢėę āęģĦěęöħ 

ýģĩĢĨĭ# ĊęĨęĦħģĢ 

āĦģĩĤ Ô ĈĕĨĝģĢĕĠ 

ĂĕĦĖģĦ 

ăĢ ėģĢĞĩĢėĨĝģĢ īĝĨĜ ĨĜę ĊęĨęĦħģĢ āĦģĩĤ 

ĨĜę ĈĕĨĝģĢĕĠ ĂĕĦĖģĦ Ĝĕħ ĖęęĢ ĝĘęĢĨĝĚĝęĘ ĕħ 

ĕ ĜĩĖ ĚģĦ čġĕĦĨæýûĐ ĝĢĚĦĕħĨĦĩėĨĩĦę 

Ĉģ ĤĠĕĢĢęĘ 

ęĬĤĝĦĕĨĝģĢ 
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3.4 List of Projects 
According to CFR 940, an ăĢĨęĠĠĝěęĢĨ ĎĦĕĢħĤģĦĨĕĨĝģĢ čĭħĨęġ äăĎčå ĝħ ĘęĚĝĢęĘ ĕħ øęĠęėĨĦģĢĝėħ# 

communications, or information processing used singly or in combination to improve the 

ęĚĚĝėĝęĢėĭ ģĦ ħĕĚęĨĭ ģĚ ĕ ħĩĦĚĕėę ĨĦĕĢħĤģĦĨĕĨĝģĢ ħĭħĨęġ!ù ûĢ ăĎč ĤĦģĞęėĨ ĝħ ĕĢĭ ĤĦģĞęėĨ ĨĜĕĨ ĝĢ īĜģĠe 

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 projects to 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 integrat ion 

project that provides current traffic incident information. The regional ITS architecture allows the 

ħĨĕğęĜģĠĘęĦħ Ĩģ ĝĘęĢĨĝĚĭ ĨĜęħę ăĎč ĤĦģĞęėĨ ĦęĠĕĨĝģĢħĜĝĤħ ģĦ øĘęĤęĢĘęĢėĝęħ!ù Project dependencies 

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 

øĘęĤĠģĭ Ģęī ħĩĦĪęĝĠĠĕĢėę ĘęĪĝėęħù% ĎĜęĦę ĝħ Ģģ øėģĦĦęėĨù ĕĢħīęĦ Ĩģ īĜĝėĜ ĠęĪęĠ ģĚ ĘęĨĕĝĠ ĝħ 

right for a particular region . 

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

ĖĩĨ ĦĕĨĜęĦ ĘęĚĝĢę ĨĜę ĤĦģĞęėĨ ĝĢ ġģĦę ěęĢęĦĕĠ ĨęĦġħ ħĩėĜ ĕħ øĦĕġĤ ġęĨęĦĝĢě ĝĢħĨĕĠĠĕĨĝģĢħù# 

øĨĦĕĢħĝĨ ĕĢĘ ĨĦĕĚĚĝė ġĕĢĕěęġęĢĨ ĝĢĚģĦġĕĨĝģĢ ħĜĕĦĝĢěù# ĕĢĘ øęĪĕėĩĕĨĝģĢ ġĕnagement 

system.ù 

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 RAD-IT for each 

project in a regional ITS architecture. 

10. The project ITS architecture developed within the regional ITS architecture RAD-IT file 

should include key components of the regional ITS architecture including: 

a) Stakeholders 

b) Inventory  

c) Services  

d) Information Flows 

The list of ITS Projects is in Table11 below, as identified after a comprehensive review of local and 

regional Master Plans, TIP/STIPs, SHAöħ Ďčćĉ ćĕħĨęĦ ĊĠĕĢ, and the MDOT Consolidated 

Transportation Program (CTP). The project was then verified and updated based on the 

stakeholder inputs. ĊĦģĞęėĨħ ĠĝħĨęĘ ĕħ øEĬĝħĨĝĢěù ĕĦę completed , ĕĢĘ ĨĜģħę ĠĝħĨęĘ ĕħ øIn Progressù 

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

be deployed in the near-ĨęĦġ ĖĩĨ ĕĦę ĭęĨ Ĩģ Ėę ĚĩĢĘęĘ ĕĦę ĠĝħĨęĘ ĕħ øPlanned!ù  
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Table 11: List of ITS Projects 

Title  Type Stakeholders Description  
2016 Not Marked Completed  

CHART Area-wide DMS 

Deployment Phase 5  

Existing SHA Installation upgrade/replacement of DMS at selected locations. 

CHART Arterial Cameras  Existing SHA Installation of CCTV cameras along US 1 between MD 100 and MD 32. 

Connected/Autonomous 

Vehicles (CAV) Testbeds in 

Maryland 

In 

Progress 

MDOT This project will facilitate the testing of private and commercial-type vehicles 

through CAV Testbeds in Maryland. 

Deployment of  Real-Time 

Parking Availability Information 

Systems at Key Metrorail or 

Other Publicly Owned Park-  

and-Ride Facilities  

Planned MDOT, WMATA Following up on a WMATA study completed in 2009, deploy electronic systems 

that keep track of parking availability at key facilities and make this information 

available to commuters in a timely fashion. 

Estimated funding needed: $1millio n. 

 

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 publi c 

via Variable Message Signs (DMS) and traveler information outlets.   

Deployment of  Roadside 

Infrastructure to Support In -

Vehicle Highway Hazard Alert  

In 

Progress 

SHA LRSD Project 3.9.6.1. This project would include installation of roadside 

detectors, and short-range radio transmitters and antennas to detect 

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 ¼ mile each, wireless communications, and vehicle-equipped radio 

hazard alert system.  

Deployment of  Roadside 

Infrastructure to Support In -

Vehicle Highway Signage  

Systems  

Planned SHA LSRDP Project 3.9.7.1. This project will include installation of short (medium 

and high frequencies between 1,800 and 30,000 kHz) and long-range (low 

frequency between 30-300kHz) radio transmitters along the sides of the 

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 

Corridor Management  
In 

Progress 

SHA Develop regional and corridor based multi -agency systems to share real-time 

traffic operations data with bus transit providers and real-time bus transit 
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Title  Type Stakeholders Description  
Technologies on Significant 

Regional Corridors  

information with traffic management entities supporting regional data 

exchange to achieve coordinated management of key roadway corridors. 

Estimated funding needed: $7 million.   

Develop multi -jurisdictional  

Computer-Aided Dispatch (CAD) 

Operations Software to  

Integrate CAD and Incident 

Information from 911 and In -

Vehicle System Centers  

through RITIS  

In 

Progress 

SHA/UMD CATT 

Lab 

LRSDP 2.16.1.1. This project would develop a multi-jurisdictional CAD 

Operations Software that can send, receive, and interpret dispatch requests and 

incident information sent through RITIS from internal and external 

organizations (such as 911 Dispatch Centers) deployed to an 

incident/emergency location. CAD requests from external organizations will be 

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

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 

Traveler Information   

In 

Progress 

SHA LRSDP 3.16.2.2 Develop software to send traveler information to in-vehicle 

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 

Progress 

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

Enhance Regional Integrated 

Transportation  

Information System  

(RITIS) Capabilities for  

Intermodal Transportation   

Operations Data Sharing  

Existing SHA, UMD, 

WMATA, & 

Local Transit 

Develop a regional system to share real-time traffic operations data with bus 

transit providers and real-time bus transit information with traffic management 

entities to achieve coordinated and synergistic transportation management of 

key roadway corridors. Activities include systems engineering for multi-model 

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

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 to 

the necessary traffic management center(s) 

I-270 Advance Traffic  

Management  

In 

Progress 

SHA Proposed installation of lane controls, hard running shoulders, or ramp 

metering, etc., to improve mobility on I 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 

Multi - Modal Regional Trip 

Planning Tools Using Regional 

Data  

Existing SHA Develop and implement data sharing interfaces for third parties to access 

regional data and develop a multi -modal regional trip planning tool, which 

could then be used to provide the public the best travel option based on 

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 I-

70 between MD 32 and I-695. 

In 

Progress 

SHA I-70 ITS Deployment of CCTV, DMS, traffic detectors, and RSU  

 

System 1.1.2 (B/C: 49) Tier 2 US 

29 between I-70 and MD 100. 

Planned SHA US 29 ITS Deployment of CCTV, traffic detectors, and RSU along US 29 

 

System 1.1.3 (B/C: 96) Tier 2 US 

40 ITS Deployment between I-70 

and I-695. 

In 

Progress 

SHA Deployment of CCTV and traffic detectors along US 40 between I-70 and I-695. 

(B/C: 5) Tier 1 

I-70 between MD 32 and US 29 

I-70 Ramp Meter/ Queue 

Warning System 

Planned SHA I-70 Ramp Meter/ Queue Warning System. Deploy detectors, cameras, and 

DMS along I-70 between MD 32 and US 29 to implement queue 

warming/dynamic speed advisory systems and ramp metering. 

System 1.2.1 (B/C: 7) Tier 1  

US 40 between I-70 and I-695 

Traffic Signal Upgrade 

In 

Progress 

SHA Upgrade existing traffic signals along US 40 between I-70 and I-695 to be fully 

actuated; equipped with S-Cabinets, have Video detection, have CAV 

Equipment, ATMS enabled and have TSP. 

System 1.2.2 (B/C: 4) Tier 1  

MD 32 between MD 144 and MD 

99 Traffic Signal Upgrade 

In 

Progress 

SHA MD 32 Traffic Signal Upgrade existing traffic signals along MD 32 between MD 

144 and MD 99 to be equipped with S-Cabinets, have Video Detection, have 

CAV Equipment, ATMS enabled. 

System 1.2.3 (B/C: 11) Tier 2 

MD 99 along MD 99 between 

MD 32 and US 29 Traffic Signal 

Upgrade 

Planned SHA MD 99 Traffic Signal Upgrade existing traffic signals along MD 99 between MD 

32 and US 29 to be equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, ATMS enabled. 
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Title  Type Stakeholders Description  
System 1.2.4 (B/C: 1) Tier 2 

MD 144 between MD 32 and US 

40 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 144 between MD 32 and US 40 to be 

equipped with S-Cabinets, have Video Detection, have CAV Equipment, ATMS 

enabled.  

System 1.2.5 (B/C: <1) Tier 3 

Marriottsville Road between MD 

144 and MD 99 Traffic Signal 

Upgrade 

Planned SHA Upgrade existing traffic signals along Marriottsville Road between MD 144 and 

MD 99 to be equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, ATMS enabled. 

System 1.3.1 Tier 1 TSMO 

System 1 Communications 

various locations 

Planned SHA Telecommunications Fiber connections for ITS deployment in sub systems and 

to provide critical connections for the network.  

System 1.4.1 (B/C: 6) Tier 2 

I-70 Hard Shoulder Running 

(ITS) at key locations 

Planned SHA I-70 Hard Shoulder Running (ITS) Deployment of dynamic lane controls, fixed 

cameras, CCTV, Communication and ITS equipment, and fiber connection for 

outside hard shoulder running along I-70 at key locations. 

System 1.4.3 (B/C: 8) Tier 3 

US 29 at key locations Hard 

Shoulder Running (ITS) 

Planned SHA US 29 Hard Shoulder Running (ITS) Deployment of dynamic lane controls, fixed 

cameras, CCTV, Communication and ITS equipment, and fiber connection for 

outside hard shoulder running along US 29 at key locations.  

System 2.1.1 (B/C: 270) Tier 1 

I-95 between MD 32 and MD 

100 ITS Deployment 

In 

Progress 

SHA Deployment of RSUs along I-95 between MD 32 and MD 100. 

System 2.1.2 (B/C: 20) Tier 1 

MD 100 ITS Deployment 

In 

Progress 

SHA Deployment of DMS signs, CCTV, traffic detectors, and RSU along MD 100 

between I-95 and MD 170. 

System 2.1.3 (B/C: 28) Tier 1 

MD 32 ITS Deployment 

Planned SHA Deployment of DMS signs, CCTV, traffic detectors, and RSU along MD 32 

between I-95 and MD 170. 

System 2.1.4 (B/C: 22) Tier 1 

MD 295 ITS Deployment 

In 

Progress 

SHA Deployment of DMS signs, CCTV, traffic detectors, and RSU along MD 295 

between MD 32 and MD 100. 

System 2.1.5 Tier 1 

US 1 Signals/ ITS Deployment 

Existing SHA Upgrade of signals along US 1 between I-195 and MD 32 along with ITS/ CAV 

equipment  

System 2.1.6 (B/C: 5) Tier 1 

MD 100 Queue Warning System 

Planned SHA Deploy detectors, cameras, and DMS to implement queue warning system 

along MD 100 between I-95 and MD 295 

System 2.2.1 (B/C: 3) Tier 1 

MD 175 Traffic Signal Upgrade 

In 

Progress 

SHA Upgrade existing traffic signals along MD 175 between I-95 and MD 32 to be 

fully actuated, equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, ATMS enabled and have TSP. 

System 2.3.1 Tier 2 

Telecommunications Fiber 

Planned SHA Telecommunications Fiber connections for ITS deployment in sub systems and 

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 

I-95 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along I-95 at key locations. 

System 2.4.3 (B/C: 10) Tier 3 

MD 100 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along MD 100 at key locations. 

System 2.4.5 (B/C: 23) Tier 3 

MD 32 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along MD 32 at key locations. 

System 3.1.1 (B/C: 32) Tier 1 

I-97 ITS Deployment 

Planned SHA Deployment of CCTV, traffic detectors, and RSU along I-97 between MD 100 

and US 50. 

System 3.1.2 (B/C: 46) Tier 1 

US 50/ US 301 ITS Deployment 

Planned SHA Deployment of CCTV, traffic detectors, DMS signs, and RSU along US 50/ US 

301 between MD 3 and MD 2. 

System 3.1.3 (B/C: 12) Tier 1 

MD 100 ITS Deployment 

Planned SHA Deployment of traffic detectors and DMS signs along MD 100 between MD 170 

and I-97. 

System 3.1.4 (B/C: 32) Tier 1 

MD 32 ITS Deployment 

Planned SHA Deployment traffic detectors along MD 32 between MD 170 and I -97. 

System 3.1.5 (B/C: 75) Tier 1 

MD 2 ITS Deployment 

Planned SHA Deployment of CCTV, traffic detectors, and RSU along MD 2 between MD 100 

and US 50/ US 301. 

System 3.1.6 (B/C: 79) Tier 1 

MD 3 ITS Deployment 

Planned SHA Deployment of DMS signs, CCTV, traffic detectors, and RSU along MD 3 

between I-97 and US 50/ US 301. 

System 3.2.1 (B/C: 4) Tier 2 

MD 2 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 2 between MD 100 and US 50/ US 

301. 

System 3.2.2 (B/C: 4) Tier 2 

MD 3 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 3 between I-97 and US 50/ US 301. 

 

System 3.2.3 (B/C: 9) Tier 2 

MD 450 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 450 between US 50/ US 301 and MD 

197. 

System 3.2.4 (B/C: 8) Tier 2 

MD 197 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 197 between MD 450 and US 301.  

 

System 3.3.1 Tier 2 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub-systems and to provide critical 

connections for the network. 
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Title  Type Stakeholders Description  
System 3.4.1 (B/C: 8) Tier 3 

I-97 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along I-97 at key locations. 

System 3.4.3 (B/C: 5) Tier 3 

MD 2 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along MD 2 at key locations. 

System 3.4.5 (B/C: 11) Tier 3 

MD 3 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along MD 3 at key locations. 

System 3.4.7 (B/C: 1) Tier 3 

MD 32 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along MD 32 at key locations. 

System 3.4.9 (B/C: 4) Tier 3 

MD 100 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along MD 100 at key locations. 

System 4.1.1 (B/C: 13) Tier 1 

US 50/ US 301 ITS Deployment 

In 

Progress 

SHA Deployment of CCTV, traffic detectors, and RSU along US 50/US 301 between 

MD 2 and US 50/ US 301 split. 

System 4.2.1 (B/C: 1) Tier 2 

MD 8 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 8 between MD 8 and US 50 to be fully 

actuated, equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, and ATMS enabled. 

System 4.3.1 Tier 2 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network. 

System 4.4.1 (B/C: 3) Tier 3 

US 50/ US 301 Hard Shoulder 

Running (ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along US 50/ US 301 at key locations. 

System 5.1.1(B/C:90) Tier 1 

MD 210 ITS Deployment 

Planned SHA Deployment of CCTV along MD 210 between I 495 and MD 228 

System 5.2.1 (B/C: 16) Tier 1 

MD 210 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 210 between I 495 and MD 228 to be 

fully actuated equipped with S-cabinets, have video detection, have CAV 

equipment, ATMS enabled and have TSP. 

System 5.3.1 Tier 3  

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub-systems and to provide critical 

connections for the network. 
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Title  Type Stakeholders Description  
System 5.4.1 (B/C: 6) Tier 3 

MD 210 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along MD 210 at key locations. 

Tier 1 System 6.1.1 (B/C: 6) 

MD 5 ITS Deployment 

Planned SHA Deployment of DMS signs, CCTV, traffic detectors, and RSU along MD 5 

between I-495 and US 301. 

System 6.1.2 (B/C: 31) Tier 1 

MD 4 ITS Deployment 

Planned SHA Deployment of CCTV, traffic detectors, and RSU along MD 4 between I-495 and 

US 301. 

System 6.1.3 (B/C: 43) Tier 1 

US 301 ITS Deployment 

Planned SHA Deployment of CCTV, traffic detectors, and RSU along US 301 between US 50 

and VA State Line. 

System 6.2.1 (B/C: 16) Tier 1 

US 301 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along US 301 between US 50 and VA State Line 

to be fully actuated, equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, ATMS enabled and have TSP. 

System 6.2.2 (B/C: 12) Tier 3 

MD 4 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 4 between I-495 and US 50 to be fully 

actuated, ATMS enabled, and have TSP. 

System 6.3.1 Tier 3 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network. 

System 6.4.1 (B/C: 1) Tier 3 

MD 5 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along MD 5 at key locations. 

System 6.4.3 (B/C: 3) Tier 3 

MD 4 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection outside hard shoulder running along 

MD 4 at key locations. 

System 6.4.5 (B/C: 5) Tier 3 

US 301 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along US 301 at key locations. 

System 7.1.1 (B/C: 10) Tier 1 

MD 2/MD 4 ITS Deployment 

Planned SHA Deployment of an In-Motion Weight Station, DMS signs, CCTV, traffic detectors, 

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 

MD 235 ITS Deployment 

Planned SHA Deployment of an In-Motion Weight Station, a Weather station, CCTV, and 

traffic detectors, along MD 235 between MD 245 and MD 246. 

System 7.2.1 (B/C: 4) Tier 1 

MD 2/ MD 4 Traffic Signal 

Upgrade 

Planned SHA Upgrade existing traffic signals along MD 2/ MD 4 between MD 2/ MD 4 split 

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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Title  Type Stakeholders Description  
System 7.2.2 (B/C: 19) Tier 2 

MD 235 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 235 between MD 245 and MD 246 to 

be fully actuated, equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, and ATMS enabled. 

System 7.3.1 Tier 3 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network 

System 8.1.1 (B/C: 2) Tier 1 

US 50/ US 13 ITS Deployment 

Planned SHA Deployment of an In-Motion Weight Station, CCTV, traffic detectors, and RSU 

along US 50 between US 13 and Ocean City. 

System 8.1.2 (B/C: 1) Tier 1 

MD 90 ITS Deployment 

Planned SHA Deployment of a Weather Station, DMS signs, CCTV, traffic detectors, and RSU 

along MD 90 between US 113 and Ocean City. 

System 8.1.3 (B/C: 1) Tier 2 

US 113 ITS Deployment 

Planned SHA Deployment of an In-Motion Weight Station, DMS signs, CCTV, traffic detectors, 

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

System 8.2.1 (B/C: 1) Tier 2 

US 50 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along US 50 between US 13 and Ocean City to 

be fully actuated, equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, ATMS enabled and have TSP. 

System 8.3.1 Tier 3 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network. 

System 8.4.1 (B/C: 1) Tier 3 

MD 90 Reversible Lane (ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

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 

I-95/ I -695 ITS Deployment 

Planned SHA Deployment traffic detectors, and RSU along I-95 between I-695 and DE State 

Line. 

System 9.1.2 (B/C: 8) Tier 2 

US 1 ITS Deployment 

Planned SHA Deployment of an In-Motion Weight Station, DMS signs, CCTV, traffic detectors, 

and RSU along US 1 between I-695 and US 1 Bypass. 

System 9.1.3 (B/C: 33) Tier 2 

US 40 ITS Deployment 

Planned SHA Deployment of an In-Motion Weight Station, CCTV along US 40 between I-

695 and DE State Line. 

System 9.1.4 (B/C: 49) Tier 1 

MD 24 ITS Deployment 

Planned SHA Deployment of CCTV along MD 24 between US 1 and I-95. 

System 9.2.1 (B/C: 1) Tier 1 

US 1 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along US 1 between I-695 and US 1 Bypass to 

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 

MD 24 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 24 between US 1 and I-95 to be 

equipped with S-Cabinets, have Video Detection, have CAV Equipment, ATMS 

enabled and have TSP. 
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System 9.2.3 (B/C: 5) Tier 2 

US 40 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along US 40 between I-695 and DE State Line 

to be fully actuated, equipped with S-Cabinets, have Video Detection, have 

CAV equipment, ATMS enabled and have TSP. 

System 9.2.4 (B/C: 1) Tier 3 

MD 7 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 7 between I-695 and US 40 to be 

equipped with S-Cabinets, have Video Detection, have CAV equipment, and 

ATMS enabled. 

System 9.3.1 Tier 3 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network. 

System 9.4.1 (B/C: 2) Tier 3 

MD 24 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along MD 24 at key locations. 

System 10.1.1 (B/C: 16) Tier 1 

I-83 ITS Deployment 

Planned SHA Deployment of an In-Motion Weight Station, CCTV, traffic detectors, and RSU 

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

System 10.1.2 (B/C: 39) Tier 1 

MD 45 ITS Deployment 

Planned SHA Deployment of CCTV along MD 45 between I-695 and PA State Line. 

System 10.2.1 (B/C: 6) Tier 1 

MD 45 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 45 between I-695 and PA State Line 

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 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network. 

System 10.4.1 (B/C: 2) Tier 3 

I-83 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along I-83 at key locations. 

System 11.1.1 (B/C: 14) Tier 1 

I-795 ITS Deployment 

Planned SHA Deployment of CCTV, traffic detectors, and RSU along I-795 between I-695 

and MD 140. 

System 11.1.2 (B/C: 27) Tier 2 

MD 140 ITS Deployment 

Planned SHA Deployment of DMS signs, and CCTV along MD 140 between I-695 and MD 

97. 

System 11.2.1 (B/C: 7) Tier 2 

MD 140 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 140 between I-695 and MD 97 to 

be fully actuated, equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, ATMS enabled and have TSP. 

System 11.3.1 Tier 3 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network, 
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System 11.4.1 (B/C: 5) Tier 3 

I-795 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along I-795 at key locations. 

System 12.1.1 (B/C: 18) Tier 1 

MD 355 ITS Deployment 

Planned SHA Deployment of CCTV along MD 355 between I-495 and I-70. 

System 12.2.1 (B/C: 1) Tier 2 

MD 355 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along MD 355 between I-495 and I-70 to be 

fully actuated, equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, ATMS enabled and have TSP. 

System 12.3.1 Tier 2 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network. 

System 13.1.1 (B/C: 40) Tier 2 

I-95 ITS Deployment  

Planned SHA Deployment of In -Motion Weight Stations, a Weather Station, CCTV, and RSU 

along I-95 between I-495 and I-695.  

System 13.1.2 (B/C:71)  

Tier 1 US 29 ITS Deployment 

Planned SHA Deployment of CCTV, traffic detectors and RSU along US 29 between MD 100 

and I 495. 

 

System 13.1.3 (B/C:132) 

Tier 1 MD 295 ITS Deployment 

Planned SHA Deployment of traffic detectors and RSU along MD 295 between I-495 and I-

695. 

System 13.1.4 (B/C:10)  

Tier 2 I-195 ITS Deployment 

Planned SHA Deployment of CCTV, traffic detectors, and RSU along I-195 between I-95 and 

MD 170.  

System 13.1.5 (B/C: 45) Tier 2 

MD 32 ITS Deployment 

Planned SHA Deployment of CCTV and traffic detectors along MD 32 between US 29 and I-

95. 

System 13.1.6 (B/C: 19) Tier 2 

MD 175 ITS Deployment 

Planned SHA Deployment of CCTV along MD 175 between US 29 and I-95. 

System 13.1.7 (B/C: 62) Tier 2 

US 1 ITS Deployment 

Planned SHA Deployment of CCTV and detectors along US 1 between I-495 and I-695. 

System 13.2.1 (B/C: 3)  

Tier 1 US 1 Traffic Signal 

Upgrade 

Planned SHA Upgrade existing traffic signals along US 1 between I-495 and I-695 to be fully 

actuated, equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, ATMS enabled and have TSP. 

System 13.2.2 (B/C: 5)  

Tier 2 US 29 Traffic Signal 

Upgrade 

Planned SHA Upgrade existing traffic signals along US 29 between MD 198 and I-495 fully 

actuated, equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, ATMS enabled and have TSP. 

System 13.3.1 Tier 3 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network. 
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System 13.4.1 (B/C: 1) Tier 3 

I-95 Hard Shoulder Running 

(ITS) 

Planned SHA Deployment of dynamic lane controls, fixed cameras, CCTV, Communication 

and ITS equipment, and fiber connection for outside hard shoulder running 

along I-95 at key locations. 

System 14.1.1 (B/C: 2)  

Tier 3 I-68 ITS Deployment 

Planned SHA Deployment of In -Motion Weight Stations, Weather Stations, DMS signs, CCTV, 

traffic detectors, and RSU along I-68 between I-70 and WVA State Line. 

System 14.1.2 (B/C: 3)  

Tier 3 I-70 ITS Deployment 

Planned SHA Deployment of a Weather Station, DMS signs, CCTV, traffic detectors, and RSU 

along I-70 between I-68 and MD 65. 

System 14.3.1 Tier 3 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network 

System 15.1.1 (B/C: 3)  

Tier 1 I-81 ITS Deployment 

Planned SHA Deployment of In -Motion Weight Stations, Weather Stations, DMS signs, CCTV, 

traffic detectors, and RSU along I-81 between WVA State Line and PA State 

Line. 

System 15.3.1 Tier 1 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network. 

System 16.1.1 (B/C: 43) Tier 1 

US 50 ITS Deployment 

Planned SHA Deployment of an In-Motion Weight Station, DMS signs, CCTV, traffic detectors, 

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

System 16.1.2 (B/C: 10) Tier 2 

US 13 ITS Deployment 

Planned SHA Deployment of In -Motion Weight Stations, a Weather Station, DMS signs, CCTV, 

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

System 16.2.1 (B/C: 18) Tier 2 

US 50 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along US 50 between US 301 and US 13 to be 

fully actuated, equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, and ATMS enabled. 

System 16.2.2 (B/C: 6)  

Tier 2 US 13 Traffic Signal 

Upgrade 

Planned SHA Upgrade existing traffic signals US 13 between US 50 and VA State Line to be 

fully actuated, equipped with S-Cabinets, have Video Detection, have CAV 

Equipment, and ATMS enabled. 

System 16.3.1 Tier 3 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network. 

System 17.1.1 (B/C: 2)  

Tier 2 US 301 ITS Deployment 

Planned SHA Deployment of an In-Motion Weight Station, a Weather Station, DMS signs, 

CCTV, traffic detectors, and RSU along US 301 between US 50 and DE State 

Line. 

System 17.2.1 (B/C: <1)  

Tier 2 

US 301 Traffic Signal Upgrade 

Planned SHA Upgrade existing traffic signals along US 301 between US 50 and DE State Line 

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

System 17.3.1 Tier 3 

Telecommunications 

Planned SHA Fiber connections for ITS deployment in sub systems and to provide critical 

connections for the network. 
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I-695 (Baltimore Beltway) from 

I-70 to MD 43 (White Marsh 

Blvd) TSMO project  

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).   

Other 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 

ėĜĕĦěęĦħ ĕĠģĢě ćĕĦĭĠĕĢĘöħ ĘęħĝěĢĕĨęĘ ĕĠĨęĦĢĕĨĝĪę ĀĩęĠ ėģĦĦĝĘģĦħ# īĜĝėĜ ĕĦę 

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 and computer 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 I-495 Capital 

Beltway á Phase 1 South 

Planned MDOT/ SHA The project will replace the American Legion Bridge and other bridges in the 

ėģĦĦĝĘģĦ Ĩģ ĨģĘĕĭöħ ħĨĕĢĘĕĦĘħ# ĤĦģĪĝĘę ĨĜĦęę ġĝĠęħ ģĚ ĕėėęħħĝĖĠę ħĝĘęīĕĠğħ# ĨĜĦęę 

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 high-occupancy toll lanes to support 

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

Coordinated Highway Action 

Response Team (CHART) 

Existing SHA ýĂûČĎ ĝħ čĂûöħ ĎĦĕĚĚĝė ăĢėĝĘęĢĨ Management (TIM) Emergency 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, traffic 

detectors, weather sensors, dynamic message signs, web sites and 

telecommunications networks.  

SHA Motor Carrier 

MD One Permit System Existing Commercial 

vehicle industry, 

SHA Offices 

(MCD/OOS/Distr

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. 
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icts), Bentley, 

MSP 

(CVED)/MDTAP, 

Local 

Jurisdictions 

(Baltimore City 

& Counties), MD 

Motor Carrier 

Association 

Drivewyze Planned SHA Offices 

(MCD/OTMO), 

MSP/MDTAP, 

MVA, 

Commercial 

vehicle industry, 

MD Motor 

Carrier 

Association 

Drivewyze is a service that provides in-cab static safety notifications/alerts by 

incorporating INRIX traffic intelligence to alert drivers of real -time roadway 

conditions. This service enables commercial motor vehicle drivers to make safer 

driving decisions which aims to improve overall roadway safety. 

 

*MD One Permit System á Utilize the INRIX/Drivewyze connections to add 

dynamic travel time, congestion, work zone (data alerts), and inclement 

weather alerts so CMVs can re-route trips as these issues arise. 

Bridge Hit Technology (i.e., 

Hypoint Solutions á HawkScan, 

Falcon, Accelerometer 

Planned SHA Offices 

(MCD/OOS/Distr

icts), 

MSP/MDTAP, 

MVA, 

Commercial 

vehicle industry, 

MD Motor 

Carrier 

Association 

Bridge Hit technologies aim to measure and capture an oversize commercial 

motor vehicle to enhance roadway safety. Accelerometer sensors (LiDAR) and 

cameras are mounted to bridges to detect and record impacts from collisions 

or scrapes as they occur.  

 

This system would transmit a notification message to the DOT based on the 

impact, time, location, and images captured which could initiate an on-site 

investigation. 

SHA Safety Dashboard (1) In 

Progress 

SHA Offices 

(MCD/OIT/OPPE

/OTMO/Districts

/ OHD), 

MSP/MDTAP, 

FMCSA, 

Washington 

SHAöħ čĕĚęĨĭ þĕħĜĖģĕĦĘ ĝħ ĕ ĨģģĠ ĨĜĕĨ ėĕĢ Ėę ĩħęĘ Ĩģ ġģĢĝĨģĦ ĕĢĘ ĦęĤģĦĨ ğęĭ 

performance indicators (KPIs) related to commercial motor vehicle safety and 

metrics to improve the traffic flow along the roadway system.  

 

This dashboard provides a visual representation of safety related data (i.e., 

incidents, hotspots, etc.) to analyze KPIs, metrics patterns and trends. It will 

allow safety managers, executive managers, federal partners, enforcement, 
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College, 

Commercial 

vehicle industry, 

MD Motor 

Carrier 

Association 

and analysts to track incidents, preventative initiatives, and activities, and 

monitor and improve operational processes. 

SHA Safety Dashboard (2) In 

Progress 

SHA Offices 

(MCD/OIT/OPPE

/OTMO/Districts

/ OHD), 

MSP/MDTAP, 

FMCSA, UMD 

CATT Lab, 

Commercial 

vehicle industry, 

MD Motor 

Carrier 

Association 

SHAöħ čĕĚęĨĭ þĕħĜĖģĕĦĘ ĝħ ĕ ĨģģĠ ĨĜĕĨ ėĕĢ Ėę ĩħęĘ Ĩģ ġģĢĝĨģĦ ĕĢĘ ĦęĤģĦĨ Key 

Performance Indicators (KPIs) and detours related to commercial motor vehicle 

safety by monitoring enforcement initiatives and activities and metrics to 

improve the traffic flow along the roadway system.  

 

This dashboard provides a visual representation of safety related data (i.e., 

incidents, hotspots, etc.) to analyze KPIs, metrics patterns and trends. It will 

allow safety managers, executive managers, federal partners, enforcement, and 

analysts to track incidents, detours/re -routing, preventative initiatives, and 

activities, and monitor and improve operational processes 

Truck Weigh & Inspection 

Stations (TWIS) 

Existing SHA Offices 

(MCD/OOM/Dist

ricts), MSP 

(CVED) /MDTAP, 

MVA, 

Commercial 

vehicle industry, 

MD Motor 

Carrier 

Association 

Truck Weigh & Inspection Stations (TWIS) enforce motor carrier law and the safe 

movement of trucks and commercial motor vehicles (CMVs) along Maryland 

highways. CMVs are measured by their weight and may undergo inspection to 

comply with size and weight laws and regulations. This system operates to 

enforce motor carrier laws related to the gross weight width, height and length 

of vehicles based on their loads.  

 

There are thirteen (13) locations with permanent scales and four (4) additional 

stations that utilize portable scales to check CMVs for compliance with State 

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., safety rating and fuel tax) being deployed 

for increased efficiency and effectiveness in maintaining CMV safety. 

Maryland Transportation Authority  (MDTA) 

Authority -Wide á Install   
Security Systems and  

Existing MDTA ăĢħĨĕĠĠ ęĠęėĨĦģĢĝė ħęėĩĦĝĨĭ ħĭħĨęġħ ĕĢĘ ĪĝĘęģ ħĩĦĪęĝĠĠĕĢėę ĕĨ ĚĝĪę ġĕĞģĦ ĖĦĝĘěęħö 
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Video Surveillance at  
Major Bridges.  

Install Travel Time  
System on Kennedy Highway  

Existing MDTA This project includes the installation of a travel time system to augment third -

party data on the John F. Kennedy Memorial Highway (Section 100)  - portion 

of I-95, north of  Baltimore City  

Upgrade Truck Weigh  
Facilities at the Kennedy 

Highway, Bay Bridge, and 

Hatem Bridge  

Existing MDTA The truck weigh facilities will be upgraded to accommodate increased truck 

traffic by  replacing the existing scales and installing newer technologies 

including  Commercial Vehicles Information Systems and Networks (CVISN) 

and CHART. This project will improve the  efficiency and effectiveness of 

commercial vehicle safety programs. Engineering is complete Construction is 

underway. 

Authority -Wide Replace 

electronic Toll collection and 

operating system-3rd generation 

Existing MDTA The project will design and build a replacement toll system and services to 

support it; and design and build a new Customer Service Center (CSC) and 

provide the services to operate it.  

These projects include account and transaction processing systems, CSC phone 

systems, IVR, MVA lookups, reporting, operations, website, mobile app, image 

review services, reciprocity services, enforcement services, and maintenance 

services for six to up to ten years.  

Replace the Radio Rebroadcast 

Systems in both tunnels 

In 

Progress 

MDTA Project to replace the Radio rebroadcast system in the tunnels. The system re-

broadcasts FM radio and allows emergency override. This will expand the 

number of supported FM channels and update the controls. 

I-95 John F. Kennedy 
Memorial Highway - Express 
Toll Lanes (ETL) Northern 
Extension 

In 

Progress 

MDTA The two-lane Express Toll Lane extension to MD 24 includes I-95 safety 

improvements from Cowenton Road to MD 24; the reconstruction of the MD 24 

and MD 152 interchanges; the replacement of four bridges over I-95 (Bradshaw 

Road, Old Joppa Road, Clayton Road, and Raphel Road); the construction of five 

noise walls; and environmental mitigation  

Automated lane closure system 

at Bay Bridge 

Existing MDTA This system automates the closure of the lanes at the cross-over making 

transitions faster 

Bay Bridge Queue Detection and 

Prediction  

In 

Progress 

MDTA, UMD 

CATT Lab 

This project developed a queue prediction algorithm and an online dashboard 

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 

Control System 

Existing MDTA Install a lane use control system for the new bridge 
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HAR - Alternate Technology 

Assessment 

In 

Progress 

MDTA ćþĎû Ĝĕħ ĕĢ ęĬĨęĢħĝĪę ĢęĨīģĦğ ģĚ ĂĝěĜīĕĭ ûĘĪĝħģĦĭ ČĕĘĝģħ äĂûČöħå! ĂģīęĪęĦ# 

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 deployed by 

ĉÿćöħ ĝĢ Ģęī ĪęĜĝėĠęħ ĕĢĘ Ĝģī ęĚĚęėĨĝĪę ĨĜę ĩħę ģĚ ûć ĚĦęĥĩęĢėĝęħ ĝħ ĚģĦ 

ĘĝħħęġĝĢĕĨĝĢě ĨĦĕĪęĠ ĝĢĚģĦġĕĨĝģĢ! ăĢĨęĦĪĝęīħ īĝĨĜ þĉĎöħ ĕĢĘ ĂûČ ęĥĩĝĤġęĢĨ 

ĤĦģĪĝĘęĦħ Ĩģ ĘęĨęĦġĝĢę ĨĜę ėĩĦĦęĢĨ ħĨĕĨĩħ ģĚ ĂûČöħ ĕĢĘ ĕĢĭ Ģęī ĕĘĪĕĢėęġęĢĨħ 

and upgrades that have been implemented to improve the efficiency and 

serviceability of HAR systems 

Automated lane closure system 

at BHT 

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

transitions faster. 

Baltimore Harbor Tunnel Over 

Height Detection System 

In 

Progress 

MDTA This system detects over height trucks and activates signage to alert them not 

to enter the Tunnel. The system is updated and improved as part of the BHT 

viaduct rehab. The scope of work includes the installation of two LiDAR OHDS 

sites along I-895 near the BHT Admin location. The two sites are I-895 NB at 

the G-2 Gantry and I-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 

and (programmable logic 

controller) PLC replacements 

In 

Progress 

MDTA The project will remove and replace the existing tunnel lighting system and 

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

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 

(LPR) 

Existing MDTA LPRs have been updated and expanded to improve coverage. 

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 

Progress 

MDTA The ETLs are being extended and so the travel time system is being extended 

also. 
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I-95 Southbound Maryland 

House Travel Plaza to north of 

the MD 24 overpass 

In 

Progress 

MDTA Restripe southbound lanes and improve left shoulder lane to provide part-time 

left shoulder use, including ITS devices to allow dynamic opening and closing 

of the left shoulder based on traffic conditions.  

Chesapeake Bay Bridge MD 2 to 

US 50/US 301 Split  

21.0 miles 

Planned MDTA Construct a new crossing of the Chesapeake Bay Bridge and widen approach 

roadways. 

I 895 AET Conversion In 

Progress 

MDTA  I-895 Harbor Tunnel toll plaza to All Electronic Tolling  conversion 

I 895 AET Frankfurst Avenue 

Interchange Modifications 

Planned MDTA Plans to convert the I-895 Harbor Tunnel toll plaza to All Electronic Tolling with 

Frankfurst Avenue Interchange Modifications. 

Replace and Upgrade Security 

Systems and Video Surveillance 

at Bridges  

Planned MDTA Replace and upgrade electronic security systems and video surveillance at 

ĖĦĝĘěęħö  

Capital Wireless Information 

Network (CapWIN)  

Existing UMD CATT Lab,  

SHA, Law 

Enforcement  

Capital Wireless Information Net (CapWIN) is a Specific Element that 

represents the systems that comprise this firstáresponder data 

communications and informationá 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 inávehicle devices  

Coordinated Highways Action 

Response Team (CHART) 

Reporting Tool  

Existing MDTA, UMD 

CATT Lab, SHA 

The SHA CHART program monitors and responds to incidents on the major 

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 radio 

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 

ĚĦģġ ĨĜę ćĕĦĭĠĕĢĘ ýĂûČĎ čĭħĨęġöħ ûĎćč ħģĚĨīĕĦę# īĜĝėĜ ĝĢėĠĩĘęħ ĘĕĨĕ ĕĖģĩĨ 

traffic events, DMS, CCTV, and other devices, and operator logs. CHART 

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 

Thruway - Envelope and 

Switchgear Replacements at 

Vent Buildings. 

In 

Progress 

MDTA Replace building facade, louvers, doors, roofing, elevators, and fire pumps 

along with switchgear/MCC line-ups, transformers, switchboards, SCADA 

system integration and associated feeder cables at the Baltimore Harbor 

Tunnel Vent Buildings, Fairfield, and Canton Sites.  

I-95 Southbound Hard Shoulder 

Running  

Planned MDTA This project will provide part -time left shoulder use for approximately 5.4 miles 

on I-95 SB from Maryland House to MD 24 in Harford County. It involves 

restriping I-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 - 

Convert to Cashless Tolling  

Existing MDTA Remove the existing toll booths and plaza elements, construct gantry 

structures, and reconstruct the plaza roadway to convert to cashless tolling; 

construct underground infrastructure, utilities, stormwater management, 

signing and marking,  

I-95 Fort McHenry Tunnel - 

Rehabilitate FMT Area-Wide 

Lighting   

In 

Progress 

MDTA This project will upgrade and bring assets back into operation including 

lighting, electrical and communication feeds, parapet cables and circuits, 

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

I-95 Fort McHenry Tunnel - 

Rehabilitate Tunnel 15 KV Cable, 

Conduit, and Concrete Wall  

Planned MDTA The scope of this project includes performing concrete repairs to the underside 

of the roadway slab and walls inside the fresh air ducts of all four bores of the 

Fort McHenry Tunnel. In addition, replacement of the existing four (4) 15KV tie 

feeders, with associated cables and conduits, between the East and West 

Ventilation Buildings   

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

Replace DMS and TRS at Various 

Facilities   

In 

Progress 

MDTA This project is replacing DMS and TRS at various MDTA facilities. 

Replace CCTV at Various 

Facilities   

In 

Progress 

MDTA CCTVs are installed at various MDTA facilities and are approaching their end-

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

intended to provide CCTVs to replace older cameras with newer technology and 

to provide additional CCTVs for new locations.   
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BHT LUS extension In 

Progress 

MDTA The work to be performed under this contract is located at the I-895 Baltimore 

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 throughout the corridor including fiber optic 

backbone installation and electrical feeds for proposed sites.  

301 Governor Harry W. Nice 

Memorial/Senator Thomas 

øćĕė* ćĝĘĘĠęĨģĢ üĦĝĘěę - 

Replace Nice/Middleton Bridge   

Existing MDTA The existing bridge does not meet current standards, i.e., narrow lanes, lack of 

shoulders, and steep grades with lack of truck climbing lanes. The existing 

bridge is reaching capacity during peak periods. The bridge is replaced with a 

new structure 

US 50/301 Bay Bridge - Convert 

to Cashless Tolling  

Existing MDTA Close existing openings between the tunnel beneath the plaza and the toll 

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 

Rehabilitation and Miscellaneous 

Modifications   

In 

Progress 

MDTA Deck rehabilitation of the westbound span of the Bay Bridge includes 

resurfacing Lane 1 with Latex Modified Concrete (LMC) except for the areas 

where the deck was already replaced, rehabilitating Lanes 2 and 3 by overlaying 

with LMC, and patching and sealing 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 - 

Crossover Automated Lane 

Closure System 

In 

Progress 

MDTA The automated lane closure system includes enhanced lane use signals, 

gantries, pavement markings, dynamic in-pavement lights, dynamic message 

signs (DMS), and cameras to deploy lane closure and two-way traffic 

automatically  

MD 8 Peak Hour Shoulder Use 

System 

Existing MDTA There are flashing beacons on signs that let motorists know when to use the 

shoulder. The system is requested by law enforcement or fire 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 System will be installed in Key Bridge Rebuild Project 

MD 97 from I-495 to MD 390 

(16th Street) Reversible Lane 

System 

Existing MDTA, SHA The project purpose is to improve safety and accessibility along MD 97 (Georgia 

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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US 29 Rock Creek Parkway to MD 

97 (Georgia Ave) Reversible 

Lane System 

Existing MDTA The project purpose is to improve safety and accessibility along US 29 Rock 

Creek Parkway and MD 97 (Georgia Ave) 

MDTA ITS Strategic Plan Update-

2026  

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

the MDTA's transportation infrastructure, with a specific emphasis on ITS 

technologies and the associated operational strategies.  The Plan will provide 

ĕĢ ģĪęĦĪĝęī ģĚ ĨĜę ĩħę ģĚ ćþĎûöħ ăĎč ĝĢėĠĩĘĝĢě ĖģĨĜ ĨĜę ħęĦĪĝėęħ ĕĢĘ ĝĢĢģĪĕĨĝĪę 

technological applications implemented throughout the state as well as 

ĘęħėĦĝĤĨĝģĢħ ģĚ ĨĜę ĤĦģěĦĕġħ ėĩĦĦęĢĨĠĭ ĝĢ ģĤęĦĕĨĝģĢ!  ćþĎûöħ ĢęęĘħ# 

requirements, and gaps will be identified based on a detailed review of the 

existing and planned upgrades and implementation strategies for shor t-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 for pre-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 notifications, and integrated communication and 

ėģĠĠĕĖģĦĕĨĝģĢ! ûČĝĐûöħ ĦęĕĠ-time insights improve decision support, schedule 

efficiency, IROP mitigation strategies, crew allocation, asset utilization, and 

overall customer satisfaction. 

CHART Existing MAA, SHA, SP, 

MDTA 

AM Radio & Overhead DMS parking/event information  

EOC reno/upgrades Planned MAA, BWI 

Community 

MAA is currently working with our IT to renovate and upgrade both our current 

EOC and Back up EOC 

BWI MDTA Dispatch/Police 

Station relocation  

Planned MAA, MDTA MAA & MDTA are in the planning stages for the relocation and upgrades for a 

new police station and BWI dispatch center 

Aircraft Gate Management 

System 

Planned MAA Gate Management system to define prevailing operational requirements, 

including scheduling constraints, adjacency rules, and gate utilization 

preferences. 

LPR 

License plate recognition 

Existing MDTA PD alerts MDTA PD to wanted or unpermitted vehicles 
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ETA TRANSIT/Luminator Existing MAA, SP Real-time tracking of bus and shuttle operations. The SPOT system is ITS 

software for transit that is a data collection system, gathering and pulling 

together information about all bus and shuttle operations.  

Fuel Farm Upgrade In 

Progress 

MAA We are currently adding and replacing our fuel tanks to enhance them 

environmentally and increase capacity. We are planning to add several CCTV to 

the area to enhance security and situational awareness. 

COGNYTE/MVIEW Existing MAA, MULTI 

AGENCY 

CCTV - we have several projects both planned and existing to expand our CCTV 

and provide more feeds to MVIEW 

WEB PORTAL Badging In 

Progress 

MAA, MULTI 

Agency, BWI 

Community 

This new system will allow authorized signers to go paperless with our yearly 

badge renewals. BWI employees must be badged to have access to roadways, 

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 an operation, safety, law enforcement, information 

management, and enterprise-wide communications system. 

Everbridge Existing MAA, Airport 

Community 

Notification System that broadcasts messages to inform employees and the 

public of an emergency. It sends real-time 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/oil 

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, restricted a 

CIWS In 

Progress 

MAA OPS A system designed to improve convective weather decision support for 

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, 

TIG 

Migration of installed CCTV over to the Genetec Video Management System 
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RTIS (Real-Time Information 

System) 

Existing Customer 

Experience, 

IT/Radio Shop 

Provide real-time bus and train information to customers via TransitApp, IVR, 

Web apps, text messaging, and platform signage. 

TSP (Transit Signal Priority) Existing MTA Bus, MTA 

Light Rail, Radio 

Shop, Baltimore 

City Department 

of 

Transportation 

(BCDOT) 

Provide TSP to enhance bus and light rail progression through signalized 

intersections along selected corridors.  

WBAL (West Baltimore) Marc 

Station 

Planned MARC Services, 

OCC, IT/Radio 

Shop, MTA 

Police 

Design, furnish and install CCTV, Access Control, Public Address (PA), Intercom, 

Station Emergency Telephones, Next Train Arrival system, Real-time 

information Signage, TVM interfaces, Fire Management Systems, 

Communications rooms/ network, and systems interfaces 

University of Maryland  

Chesapeake Bay Bridge Queue 

Prediction  

Phase 1 

Existing MDTA, UMD 

CATT Lab 

This project developed a queue prediction algorithm and an online dashboard 

to help operators proactively reverse lanes on the Bay Bridge to reduce 

impending traffic queues at the Bay Bridge. 

Chesapeake Bay Bridge Queue 

Prediction  

Phase 2 

Planned MDTA, UMD 

CATT Lab 

This project continues the development and operations and maintenance of the 

queue prediction system and an online dashboard to help operators proactively 

reverse lanes on the Bay Bridge to reduce impending traffic queues at the Bay 

Bridge. 

Capital Wireless Information 

Network (CapWIN) 

Existing UMD Catt Lab, 

SHA, Law 

Enforcement, 

Capital Wireless Information Net (CapWIN) is a Specific Element that represents 

the systems that comprise this firstáresponder data communications and 

informationásharing 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 inávehicle devices 

Coordinated Highways Action 

Response Team (CHART) 

Reporting Tool 

Existing UMD CATT Lab, 

SHA 

The SHA CHART program monitors and responds to incidents on the major 

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 radio 

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 

ĚĦģġ ĨĜę ćĕĦĭĠĕĢĘ ýĂûČĎ čĭħĨęġöħ ûĎćč ħģĚĨīĕĦę# īĜĝėĜ ĝĢėĠĩĘęħ ĘĕĨĕ ĕĖģĩĨ 

traffic events, DMS, CCTV, and other devices, and operator logs. CHART 

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 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.  

Common Operations Platform Existing UMD CATT Lab, 

MDOT TBUs 

The Maryland Common Operations Platform is a multi -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 0n 

the left side of the screen. 

 

MDOT developed a web-based 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, 

MWCOG, SHA, 

and others 

An integral part of RITIS, PDA Suite is a collection of web-based 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 3rd party probe data (HERE, INRIX, TomTom, 

WAZE, and the NPMRDS) fused with other agency transportation data (weather, 

ĝĢėĝĘęĢĨħ# ĪģĠĩġęħ# ęĨė!å ĝĢ ĕ ĨĦĩę øĖĝě ĘĕĨĕù ĕĢĕĠĭĨĝėħ ĤĠĕĨĚģĦġ! The suite 

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:  

¶ Identifying problems  

¶ Making informed, real-time operations decisions 

¶ Travel time and reliability analysis 

¶ Work zone monitoring  

¶ Prioritizing projects  

¶ Conducting before and after studies 

¶ Developing system performance reports 

¶ Developing and publishing press releases for public and media 

consumption  

¶ Measuring the economic and environmental impact of passenger and 

commercial vehicle user delay 

¶ Developing incident After Action Reviews 

¶ Producing Travel Forecasts, Work Zone Audits, and other reports 

Regional Integrated 

Transportation Information 

System (RITIS) 

Existing UMD CATT Lab, 

SHA, and various 

other users both 

within Maryland 

and Nationally 

RITIS is an automated data fusion, dissemination, and archiving system used by 

over 13,000 individuals across the country. RITIS improves 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 all 

design decisions of this ever-growing 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.  

¶ Real-time Origin-Destination (OD) Data 

¶ Historic Data (nearly any type) 

¶ Real-time Trajectory Data 

¶ Real-time Turning Movement Data 

¶ Ground-based weather data. 
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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 

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, a 

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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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 

County 

Transit Agencies 

This project will provide a multi -modal transportation center in Parole. The 

facility will serve existing local and regional bus service but will also be designed 

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 services and to allow more docking areas to 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 

County 

Project implemented MioVision technology that monitors the signal operations 

and provides ATSMP insight. Riva Road, Forest Drive, College Parkway, Benfield 

Rd/Benfield Blvd  

Cellular communication  Existing Anne Arundel 

County 

Using ThruGreen, we have deployed cellular communication to 39 full signals  

that are not connected to the ýģĩĢĨĭöħ ĚĝĖęĦ ĢęĨīģĦğ! 

Fiber connectivity In 

Progress 

Anne Arundel 

County 

ăġĤĠęġęĢĨĝĢě ĚĝĖęĦ ėģĢĢęėĨĝĪĝĨĭ Īĝĕ ýģĩĢĨĭöħ ĢęĨīģĦğ Ĩģ ĕĠĠ ħĝěĢĕĠħ ģĢ ĄęĢĢĝĚęĦ 

Rd and Bestgate Rd. We will have fiber connection to 98 of 127 full signals.  

Adaptive Control Software 

(Econolite Centracs) 

Planned Anne Arundel 

County 

Planning on deploying ACS to Riva Road, Forest Drive and College Parkway 

Howard County 

Advanced Traffic Management 

System (ATMS) Upgrade 

In 

Progress 

Howard County This project aims to overhaul the existing aging signal system and establish an 

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 cloud-based 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 flash 
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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 

Signs 

Existing Howard County The radar speed signs from Carmanah Technologies are one of the newer 

ĝĢĝĨĝĕĨĝĪęħ ĖęĝĢě ĨęħĨęĘ ĕħ ĤĕĦĨ ģĚ ĨĜę ýģĩĢĨĭöħ ĨĦĕĚĚĝė ėĕĠġĝĢě ĤĦģěĦĕġ! ĎĜęħę 

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. 

ĊĦĝĢėę āęģĦěęös County 

Vulnerable Road User 

System/Driver Feedback System 

In 

Progress 

Prince Georges 

County 

Using AI and Dynamic Roadside Signs, drivers will be alerted to pedestrians and 

hazards in the roadway. The Department of Public Works & Transportation will 

also collect metrics from the system.  

Integrated Corridor CV2X In 

Progress 

Prince Georges 

County, City of 

Bowie, National 

Harbor 

Smart corridor utilizing DSRC/CV2X, LiDAR, and driver feedback signs (Medical 

Center Corridor á National Harbor á Bowie/Mitchellville)  

CAV Testing Pathway Planned Prince Georges 

County, Local 

Academia, SHA 

Utilizing a portable signalized intersection and existing CAV technology the 

County intends to provide CAV testing setting.  

Emergency Vehicle Preemption In 

Progress 

Prince Georges 

County, Anne 

Arundel County, 

Montgomery 

County 

Utilizing existing CAD (computer aided dispatch) geolocation data and 

connected infrastructure the County aims to provide emergency vehicle 

preemption .  

Transit Signal Priority In 

Progress 

Prince Georges 

County DPW&T 

Using existing AVL system and connected infrastructure the County is pursuing 

transit system priority along identifies routes and corridors.  

Residential Street Sweeping 

Program 

In 

Progress 

Prince Georges 

County, 

Residents of 

Prince Georges 

County 

Using the existing AVL system and GIS platform the County is in the process of 

outlining a residential street sweeping program to eliminate litter within 

residential areas. 
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Title  Type Stakeholders Description  
TTS / SWIM In 

Progress 

ĊĦĝĢėę āęģĦěęöħ 

County, TTS & 

OEM 

In collaboration with TTS the County provides Spat data to TTS OEM subscribers 

through SWIM 

OPENTMS In 

Progress 

ĊĦĝĢėę āęģĦěęöħ 

County 

Web based command and control of connected traffic control devices i.e., 

variable messaging boards, speed trailers, weather stations, etc.  

511  In 

Progress 

ĊĦĝĢėę āęģĦěęöħ 

County 

Publicly available interactive web portal which encompasses traffic incidents, 

cameras, announcements, and snowplow tracking as it pertains to residents 

within PG County.  

Smart Bus Shelter Planned ĊĦĝĢėę āęģĦěęöħ 

County 

In collaboration with PG County Transit operations the County plans to deploy 

interactive smart displays and infrastructure at high traffic public transit hubs  

Rubicon / AVL In 

Progress 

ĊĦĝĢėę āęģĦěęöħ 

County 

Utilizing a cellular based geolocation system, the County tracks snowplow route 

completion, while also providing equipment operators with turn -by-turn 

navigation to ensure route completion.  

Video Sharing Interoperability In 

Progress 

Various entities Through collaboration with various State, County, Municipal, and private 

entities PG County is able to share relevant video streams to stakeholders.  

Detector Status In 

Progress 

ĊĦĝĢėę āęģĦěęöħ 

County 

Utilizing Bluetooth, DSRC, TPMS, GPS, and cellular the County is collecting and 

transmitting travel time and SPaT data.  

SCMS In 

Progress 

PG County, SHA  In partnership with SHA the County plans to deploy a CV certificate 

management system to ensure data continuity and security throughout  the 

landscape.  

Montgomery County  

I-270  at Watkins Mill  Road 

Interchange Construction 

Existing MCDOT,  

SHA 

Construct a new I-270 interchange at Watkins Mill Road. CCTV and video 

detection  

MD 97 at Randolph Road 

Interchange Construction 

Existing MCDOT, 

SHA 

Construction of a new MD 97 interchange at Randolph Road. Video Sensors and 

CCTV 

MD 185 at Jones Bridge Road 

and Kensington Parkway Phases 

1-2 BRAC Intersection 

Improvements  

In 

Progress 

MCDOT, 

SHA 

Construction of MD 185 Phase 1 and 2 intersection improvements at Jones 

Bridge Road and Kensington Parkway to improve access to Naval Support 

Activity Bethesda. Video Sensors, CCTV and S Cabinets 

MD 185  at Jones Bridge Road 

and Kensington Parkway Phase 3 

BRAC Intersection Improvements 

In 

Progress 

MCDOT, 

SHA 

Construction of MD 185 Phase 3 intersection improvements at Jones Bridge 

Road and Kensington Parkway to improve access to Naval Support Activity 

Bethesda. Video Sensors, CCTV and S Cabinets, Dynamic left turn bay. 

MD 355  BRAC Highway 

Improvements  

In 

Progress 

MCDOT, 

SHA 

Construction of MD 355 intersection improvements between Woodmont 

Avenue/Glenbrook Parkway and South Wood Road/South Drive to improve 
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Title  Type Stakeholders Description  
access to Naval Support Activity Bethesda. This project is being designed and 

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 Station. 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 portion 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 three 

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 signals, 

UPS, CCTV. 

US 29 Bus Rapid Transit 

Improvement Project 

Existing MCDOT, 

SHA 

Implement Montgomery ýģĩĢĨĭöħ bus rapid 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 BRT to 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 provides for the ġģĘęĦĢĝĮĕĨĝģĢ ģĚ ĨĜę ėģĩĢĨĭöħ ĕěęĘ ĨĦĕĚĚĝė ėģĢĨĦģĠ 

system. Phase I consists of planning, requirements development, systems 

engineering, and testing. Phase II consists of the acquisition of central system 

hardware and software acquisition and implementation of control equipment 
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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 and assessments 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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Title  Type Stakeholders Description  
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 to manage 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 

ĕħ ĕĢ øĝ< čĭħĨęġù ĝħ ġģĦę ĨĜĕĢ ;? ĭęĕĦħ ģĠĘ ĕĢĘ Ĝĕħ ĖęęĢ ĘĝħėģĢĨĝĢĩęĘ Ėĭ ĨĜę 

vendor. Replacement with a new system requires a complete upgrade 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 was authorized 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 County, 

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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Title  Type Stakeholders Description  
ċĩęęĢ ûĢĢęöħ 

County 

projects together provide an important air quality component of reducing 

emissions from motor vehicles in the Baltimore region.  

WILMAPCO (Cecil County) TIP Other Projects 

Areawide Congestion 

Management 

Planned Cecil County 

SHA 

Program to provide traffic control, management, and monitoring on 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, variable message signing, ensure a 

systemwide state of good repair. 

National Electric Vehicle 

Infrastructure (NEVI) Program 

Planned Cecil County 

SHA 

To provide a network of electric vehicle chargers that contribute to the 

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 

Management 

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

highways. 

NEVI Program Planned SHA ĎĜę ĈĕĨĝģĢĕĠ ÿĠęėĨĦĝė ĐęĜĝėĠę ăĢĚĦĕħĨĦĩėĨĩĦę äøĈÿĐăùå ĊĦģěĦĕġ īĝĠĠ ėĦęĕĨę ĕ 

network of convenient, reliable, affordable, and equitable electric vehicle 

ėĜĕĦěęĦħ ĕĠģĢě ćĕĦĭĠĕĢĘöħ ĘęħĝěĢĕĨęĘ ĕĠĨęĦĢĕĨĝĪę ĚĩęĠ ėģĦĦĝĘģĦħ# īĜĝėĜ ĕĦę 

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 (CAMPO) Other Projects 

Areawide Congestion 

Management 

Planned SHA Program to provide traffic control, management, and monitoring on SHA 

highways. 

ýĕĠĪęĦĨ čĨ! ćĕĦĭöħ ćĊĉ ĎăĊ (SMMPO) Other Projects 

Areawide Congestion 

Management 

Planned SHA 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 
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Title  Type Stakeholders Description  
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 

ėĜĕĦěęĦħ ĕĠģĢě ćĕĦĭĠĕĢĘöħ ĘęħĝěĢĕĨęĘ ĕĠĨęĦĢĕĨĝĪę ĚĩęĠ ėģĦĦĝĘģĦħ# īĜĝėĜ ĕĦę 

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, well-maintained 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. The district  offices are 

in Salisbury, Chestertown, Greenbelt, Hunt Valley, Annapolis, LaVale, and Frederick. 

The local Traffic Operations Centers (TOCs) are responsible for identifying and managing incidents 

as well as working to prevent secondary crashes. The TOC operators are provided with  a variety of 

tools to perform their duties , including Closed Circuit Television (CCTV) Cameras, Dynamic 

Message Signs (DMS), Highway Advisory Radio (HAR), height and speed warning systems, a fog 

warning system, Portable Dynamic Message Signs (PDMS), and Portable CCTV (PCCTV) Cameras. 

The type and number of devices deployed are shown in Table 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 

St Marĭöħ ýģĩĢĨĭ - - - - 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 ITS devices in the TSMO master plan 

Table 13: Proposed TSMO ITS Assets 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ITS Device Type Count 

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 ITS architecture 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 Marylandöħ Architecture, Elements represent 

collections of hardware, software, data, and processes that 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 Elements á which are 

the entities, such as Transit Management Centers, depicted in the Architecture á are characterized 

as either "Generic" or "Specific," depending on the level of ITS initiatives related to that Element 

or associated stakeholder agency. For example, the Generic Element á 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, the architecture 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 Maryland Statewide ITS Architecture varies 

according to the level of ITS initiatives related to an Element or associated stakeholder agency. 

More concretely, the follo wing criteria were used to determine the treatment of individual 

Elements: 

¶ Where particular facilities were not readily identifiable, the Generic Element approach was 

used. 

¶ Where particular 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. 

¶ Where particular 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 á referred to as "facilities." Therefore, each agency or organization that is defined as 

a Maryland Statewide ITS Architecture 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 north east. 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: 

¶ District Department of Transportation ( DDOT) CapTOP-TOC 

¶ Delaware Department of Transportation (DelDOT) TMC 

¶ Virginia Department of Transportation (VDOT) NOVA TOC 

¶ Virginia Department of Transportation ( VDOT) NOVA Traffic Field Operations (NRO TFO) 

¶ VDOT High-Occupancy Toll (HOT) Operations Center 

¶ Pennsylvania Department of Transportation (PennDOT) District 8-0 TMC 

¶ Pennsylvania Department of Transportation (PennDOT) District 9-0 TMC 

¶ Archived Data Management Centers 

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 var ious 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  

2. Cumberland MPO Office 

3. Hagerstown MPO Office 

4. MNCPPC Database and Office 

5. MWCOG Database and Office 

6. Tri-County Council for Southern Maryland Office 

7. Tri-County Council for Western Maryland Office 

8. Wilmington  Area Planning Council Office 

9. Salisbury/Wicomico Metropolitan Planning Organization Office  

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 traff ic 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 the Local 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 along Baltimore 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 (CHART) Operations 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 Operations Centers (TOCs), including Eastern Shore Traffic 

Operations (ESTO), currently operating through  the SOC; CHART College 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, controlling 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 freight-hauling 

vehicles operating in the state and surrounding region. These vehicles include the on-board 

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 vehicles. 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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2. Titling and Registration Issuance System (TARIS 2) 

3. Maryland International Registration Plan (MIRP) System 

4. MVA/MDOT Mainframe 

5. Automated Hauling Permitting System (AHPS) 

6. Maryland Hazardous Waste Vehicle Certification System 

7. Maryland Fuel Tax System 

8. OneStop Credentialing Portal (planned system) 

9. PreVIEW 

10. Heavy Vehicle Registration System (HVRS) 

4.1.8 CVO Inspection Systems/Facilities  

Commercial Vehicle Operations (CVO) Inspection Facilities are 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) 

2. PrePass 

3. ASPEN 

4. VINAssist 

5. Maryland Interagency Law Enforcement System (MILES) 

6. National Crime Information Center (NCIC 2000) 

7. Mainline Roadside Sensors Ramp/Portable/Facility Sensors 

8. Virtual Weigh Station System (VWS) 

9. PreVIEW 

10. Carrier Automated Performance Review Information (CAPRI) 

11. 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. MSP Electronic Traffic Information exchange (ETIX) 

21. Thermal Brake-Imaging Infrared Camera System 

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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3. Maryland Coordination and Analysis Center (MCAC) 

4. Adjacent State County and Statewide Emergency Operations Centers 

5. Federal Emergency Management and Department of Homeland Security Centers 

6. Allegany County Emergency Operations Center 

7. Anne Arundel County Emergency Operations Center 

8. Baltimore City Emergency Control Center 

9. Baltimore County Emergency Operations Center 

10. Calvert County Emergency Operations Center 

11. Caroline County Emergency Operations Center 

12. Carroll County Emergency Operations Center 

13. Cecil County Emergency Operations Center 

14. Charles County Emergency Operations Center 

15. Dorchester County Emergency Operations Center 

16. Frederick County Emergency Operations Center 

17. Garrett County Emergency Operations Center 

18. Harford County Emergency Operations Center 

19. Howard County Emergency Operations Center 

20. Kent County Emergency Operations Center 

21. Montgomery County Emergency Operations Center 

22. Ocean City Emergency Operations Center 

23. Prince George's County Emergency Operations Center 

24. Queen Anne's County Emergency Operations Center 

25. Somerset County Department Emergency Operations Center 

26. St. Mary's County Emergency Operations Center 

27. Talbot County Emergency Operations Center 

28. Washington County Emergency Operations Center 

29. Wicomico County Emergency Operations Center 

30. Worchester County Emergency Operations Center 

31. 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/wrecker, 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 and respond to 

incidents, emergencies, and events. 

Agencies represented by this generic Element include: 

1. Federal Emergency Management Agency (FEMA) 

2. Federal Highway Administration  (FHWA) 

3. 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 det ectors, 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 control 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 

2. Dundalk Marine Terminal 

3. Fairfield Auto Terminal 

4. Highland Marine Terminal 

5. MAAáBWI Center 

6. MWAA (Metropolitan Washington Airports Authority) Center  

7. Norfolk Southern Transload Yard 

8. North Locust Point Operations Center 

9. Point Breeze Operations Center 

10. Rukert Marine Terminal Operations Center 

11. Seagirt Marine Terminal Operations Center 

12. South Locust Point Operations Center 

13. Sparrows Point Operations Center 

14. Clinton Street Marine Terminal 

15. Bayview Intermodal Yard (Norfolk Southern Railroad) 

16. Masonville Auto Terminal 

17. Curtis Bay Terminal 

18. Baltimore/Washington International/Thurgood Marshall Airport  

4.1.15 ISP Centers 

Information Service Providers (ISP) Centers are 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 Transportation Coalition Information Systems Network (ISN) 

2. Private Sector ISP Centers 

3. Regional Transit Electronic Clearinghouse 

4. The Eastern Transportation Coalition 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 offices/operations 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 

3. Allegany County Public Works Division 

Office 

4. Anne Arundel County DPW Center 

5. Baltimore County DPW Center 

6. Calvert County DPW Office 

7. Caroline County DPW Traffic Office 

8. Carroll County DPW Office 

9. Cecil County DPW Office 

10. Charles County DPW Office 

11. City of Annapolis DPW Office 

12. City of Rockville TMC 

13. Dorchester County DPW Office 

14. Frederick County DPW Center 

 

15. Garrett County Roads Department Office 

16. Harford County DPW Center 

17. Howard County DPW Office 

18. Hyattsville DPW Office 

19. Kent County DPW Office 

20. Ravens Stadium Operations Center 

21. Redskins Stadium Operations Center 

22. Queen Anne's County DPW Office 

23. Saint Mary's County DPW Office 

24. Somerset County DPW Office 

25. Talbot County DPW Office 

26. Washington County DPW Office 

27. Wicomico County DPW Office 

28. Worcester County DPW Office 

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 systems. This Element includes 

the systems and personnel responsible for operations within centers. 

Facilities represented by this Element include: 

1. SHA Arterial Traffic Signal and 

Maintenance Offices and Shops 

2. SHA Annapolis Maintenance Shop 

3. SHA Berlin Maintenance Shop 

4. SHA Boonsboro Maintenance Shop 

5. SHA Brooklandville Maintenance Shop 

6. SHA Cambridge Maintenance Shop 

7. SHA Centreville Maintenance Shop 

8. SHA Churchville Maintenance Shop 

9. SHA Darlington Maintenance Shop 

10. SHA Dayton Maintenance Shop 

11. SHA Denton Maintenance Shop 

12. SHA Easton Maintenance Shop 

13. SHA Elkton Maintenance Shop 

14. SHA Fairland Maintenance Shop 

15. SHA Gaithersburg Maintenance Shop 

16. SHA Glen Burnie Maintenance Shop 

17. SHA Golden Ring Maintenance Shop 

18. SHA Hagerstown Maintenance Shop 

19. SHA Hancock Maintenance Shop 

20. SHA Hereford Maintenance Shop 

21. SHA Kensington Maintenance Shop 

22. SHA Keysers Ridge Maintenance Shop 

23. SHA La Plata Maintenance Shop 

24. SHA Laurel Maintenance Shop 

25. SHA Leonardtown Maintenance Shop 

26. SHA Radio and Shop 

27. SHA Oakland Maintenance Shop 

28. SHA Old Town Maintenance Shop 

29. SHA Owings Mills Maintenance Shop 

30. SHA Prince Frederick Maintenance Shop 

31. SHA Princess Anne Maintenance Shop 
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32. SHA Snow Hill Maintenance Shop 

33. SHA Southern Avenue Maintenance 

Shop 

34. SHA Stevenson Maintenance Shop 

35. SHA Sylmar Maintenance Shop 

36. SHA Thurmont Maintenance Shop  

37. SHA Town Hill Maintenance Shop 

38. Transit Agency Maintenance Centers 

39. SHA Upper Marlborough Maintenance 

Shop 

40. SHA Westminster 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 highway 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 enforcement, and 

emergency operation functions located at Maryland State Police Barracks and other facilities 

located throughout Maryland.  

4.1.19 MATOC/RITIS 

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 web-based 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. 



 

90 | P a g e  
 

June 2025 ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

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, as well as other MDTA 

operational offices.  

AOC locations represented by this Element include: 

1. John F. Kennedy Memorial Highway (I-95) Toll Road 

2. Fort McHenry Tunnel (I-95)  

3. Francis Scott Key Bridge (I-695)  

4. Baltimore Harbor Tunnel (I-895)  

5. Harry W. Nice Memorial Bridge (US 301) 

6. Thomas J. Hatem Memorial Bridge (US 40) 

7. William Preston Lane, Jr. Memorial (Bay) Bridge (US 50/301) 

8. Intercounty Connector (ICC) Toll Road 

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 á 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 (I-95) Toll Road 

2. Fort McHenry Tunnel (I-95)  

3. Francis Scott Key Bridge (I-695)  

4. Baltimore Harbor Tunnel (I-895)  

5. Harry W. Nice Memorial Bridge (US 301) 

6. Thomas J. Hatem Memorial Bridge (US 40) 

7. William Preston Lane, Jr. Memorial (Bay) Bridge (US 50/301)  

8. Intercounty Connector (ICC) Toll Road 

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 Center (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. Specific ITS program operations 

include the advanced traffic response system, traffic signal control system, camera video 

surveillance system, traveler advisory radio system, GPS technology for vehicle-based 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 

2. MTA Bus Operations Center 

3. MTA Light Rail Operations Center 

4. MTA Metro Operations Center 

5. MTA Paratransit Operations Center 

6. MTA MARC, Amtrak, and Rail Freight System Operations Center 

7. MTA Transit Team responsible for information dissemination to the media 

8. MTA Rail Freight Services Operations 

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 

Registration and Licensing Offices 

2. Anne Arundel County VEIP 

3. Baltimore City VEIP 

4. Baltimore County VEIP 

5. Calvert County VEIP 

6. Carroll County VEIP 

7. Cecil County VEIP 

8. Charles County VEIP 

9. Frederick County VEIP 

10. Harford County VEIP 

11. Howard County VEIP 

12. Montgomery County VEIP 

13. Prince George's County VEIP 

14. Queen Anne's County VEIP 

15. Washington County VEIP 



 

92 | P a g e  
 

June 2025 ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

4.1.29 Other CVO Administrative Offices and Systems 

Other CVO Administrative Offices and Systems is a Generic 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) are generic Elements that 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 include 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, stand-alone 

transportation systems within Prince George's County. These systems specifically include traffic 

signal systems, weather sensors, and electronic message signs. The TRIP Center also has the 

capability of sharing traffic monitoring video with SHA CHART and communicating 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, such 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 

2. WMATA Metro Transit Police 

3. Allegany County 911, Police and Fire 

Offices 

4. Anne Arundel County 911, Police and Fire 

Offices 

5. Baltimore County 911, Police and Fire 

Offices 

6. Baltimore City 911, Police and Fire Offices 

7. Calvert County 911, Police and Fire Offices 

8. Caroline County 911, Police and Fire 

Offices 

9. Carroll County 911, Police and Fire Offices 

10. Cecil County 911, Police and Fire Offices 

11. Charles County 911, Police and Fire Offices 

12. Dorchester County 911, Police and Fire 

Offices 

13. Frederick County 911, Police and Fire 

Offices 

14. Garrett County 911, Police and Fire Offices 

15. Harford County 911, Police and Fire 

Offices 

16. Howard County 911, Police and Fire 

Offices 

17. Kent County 911, Police and Fire Offices 

18. Montgomery County 911, Police and Fire 

Offices 

19. Prince George's County 911, Police and 

Fire Offices 

20. Queen Anne's County 911, Police and Fire 

Offices 

21. Somerset County 911, Police and Fire 

Offices 

22. St. Mary's County 911, Police and Fire 

Offices 

23. Talbot County 911, Police and Fire Offices 

24. Washington County 911, Police and Fire 

Offices 

25. Wicomico County 911, Police and Fire 

Offices 

26. Worchester County 911, Police and Fire 

Offices 

27. Regional 911 Backup Facilities 

28. Emergency Medical Services Offices 

29. Adjacent State Local Public Safety Offices 

and Dispatch Centers 

30. Adjacent State Highway Patrol and State 

Police Offices and Dispatch Centers 

31. Federal Public Safety Installations 

32. Local Sheriff Offices 

33. National Park Service/US Park Police 

34. Office of the Chief Medical Examiner 

 

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 signs, 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 operations, 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, and Bus Rapid Transit (BRT) service. 

Facilities represented by this Generic Element include: 
1. Allegany County Transit (ACT) 

2. AMTRAK Center 

3. Baltimore County Ride 

4. City of Annapolis Department of Transportation  

5. County Commuter (Washington County) 

6. D.C. Regional Electronic Transit Clearing House 

7. Frederick County TransIT 

8. Harford County Mass Transit 

9. Howard County Public Transportation 

10. Montgomery County Ride On Operations Center 

11. Ocean City Bus System 

12. Prince George's County á 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) 

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 supervisory vehicles. 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 support 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 Concept  
ĎĜę øģĤęĦĕĨĝģĢĕĠ ėģĢėęĤĨù ĚģĦ ĨĜę ćþ čĨĕĨęīĝĘę ăĎč ûĦėĜĝĨęėĨĩĦę ĦęĚĠęėĨħ# ėģĢėęĤĨĩĕĠĠĭ# ĨĜę ėĩĦĦęĢĨ 

and future roles and responsibilities of each stakeholder á at a high level á in the implementation 

ĕĢĘ ģĤęĦĕĨĝģĢ ģĚ ĨĜę ĦęěĝģĢöħ ĨĦĕĢħĤģĦĨĕĨĝģĢ ħĭħĨęġħ! ĎĜę ģĤęĦĕĨĝģĢĕĠ ėģĢėęĤĨ ĝħ ĦęĤĦęħęĢĨęĘ 

below in Table 14. The table primarily defines roles and responsibilities in operational 

coordination and information sharing between stakeholders. Other defined roles and 

responsibilities include existing/future participation in particular regional projects, as well as 

regional systems integration responsibilities. As such, roles and responsibilities that do not involve 

external stakeholders á such as an agency tracking its vehicles á are generally not included in the 

operational concept.  

The main objectives 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. Illustrate 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 4.1 á 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 

Baltimore  City 

Emergency Management  

Participate in regional emergency detour operations, including 

coordination  along Freeway Incident Traffic Management (FITM) 

routes. 

Planned 

Provide SHA CHART with emergency services support. Existing 

Provide SHA CHART with incident  information.  Planned 

Provide MDTA with emergency services support. Planned 

Provide MDTA with incident  information.  Planned 

Provide local public  safety agencies with incident information.  Existing 

Provide MTA with emergency services support. 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 

construction activity with adjacent jurisdictions and SHA. 

   Existing 

Surface Street Management  
Operate and maintain  traffic  signals along non-state 

roadways within city limits. 
Existing 

Provide SHA CHART with traffic  flow information.  Planned 

Provide SHA CHART with CCTV images and DMS messages. 
Planned 

Provide MDTA with traffic  flow information.  Planned 

Provide MDTA with CCTV images and DMS messages. Planned 

Provide MTA with CCTV images. Planned 

Transit  Services 

Provide MTA with coordination  for traffic  flows, work zones, 

detours, and road maintenance information. 
Planned 

CapWIN 

Emergency Management  

Support need for multi -agency coordination  during pre- planned 

incidents in the Washington, D.C. region. 
Planned 

Provide current availability  status for emergency management 

response agency resources in the Washington, D.C. region. Planned 

Provide common access and interface for regional transportation  

and public safety agency systems in the Washington, D.C. region. Planned 

Provide øhelpdeskù support for CapWIN systems in the Washington, 

D.C. region. 
Planned 

Create and update RITIS incident  information  from field Planned 

Provide mobile  data communications between SHA and MSP field 

units. 
Planned 

Maryland  State 

Highway 

Administration 

(SHA) 

Emergency Management  

SHA CHART, Office of Traffic and Safety, and Office of 

Maintenance to coordinate transportation  infrastructure 

protection operations with local, state, and federal public safety 

agencies. 

 

Existing 

SHA CHART to provide Baltimore City with emergency services 
support. 

Existing 

SHA CHART provides MSP with incident  information and 

coordination via the CHART ATMS. 
Existing 

SHA CHART provides MDTA police and the Authority Operations 

Center with incident  information  and coordination  via the CHART 
ATMS. 

Existing 

SHA CHART provides the Montgomery  County TMC with incident 

information and coordination via the CHART ATMS. 

    Existing 

čĂû ýĂûČĎ ĤĦģĪĝĘęħ ĨĜę ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ ĎČăĊ ýęĢĨęĦ with 

incident information and coordination via the CHART ATMS. 
Existing 

SHA CHART Administers coordination and operations for regional 

emergency detour operations, including coordination along 

Freeway Incident Traffic Management (FITM) routes. 

  

Existing 

SHA CHART provides MDEM, MIEMMS, Baltimore County Police, 

ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ ĊģĠĝėę# ĀĦęĘęĦĝėğ ýģĩĢĨĭ ĊģĠĝėę# ĀĦęĘęĦĝėğ 

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 EOC, 

Baltimore City Police, MDOT HQ, Caroline County 911, Cecil County 

911, Dorchester County 911, Kent County 911, MAA BWI, Ocean 

ýĝĨĭ ÿĉý# ċĩęęĢ ûĢĢęöħ ýģĩĢĨĭ C;;# čģġęĦħęĨ ýģĩĢĨĭ C;;# ĎĕĠĖģĨ 

County 911, Wicomico County 911, Worchester County 911, 

Ravens and Redskins Stadium Operations, District of Columbia 

DOT, VDOT, DelDOT, and the Park Police with incident information 

and coordination via the CHART ATMS. 

 

 

 

Existing 

SHA CHART provides MDTA with incident information. Existing 

SHA CHART provides MDTA with 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 CapWIN and MATOC/RITIS projects and systems 

to coordinate incident management operations.  
Existing 

Freeway Management  
SHA CHART to provide Baltimore City with traffic  flow information.  

Existing 

SHA CHART to provide CCTV images, DMS and HAR messages to 

Baltimore City. 
Existing 

SHA CHART operates RWIS, DMS, CCTV, HAR, Shazam, and traffic  

flow detectors along major highways throughout  the state. Existing 

SHA CHART subscribes to an independent  weather service to 

monitor weather conditions across the state. 
Existing 

SHA CHART provides Montgomery  County TMC with CCTV, DMS, 
HAR control  and information,  as well as traffic flow information.  Existing 

SHA CHART to provide Prince āęģĦěęöħ County TMC with system 

Interface for sharing CCTV camera images and traffic 

information.  

Existing 

SHA CHART to provide MTA with CCTV images. Existing 

SHA CHART provides the Authority  Operations Center with traffic  

event and device control  coordination  via the CHART ATMS. Existing 

SHA CHART provides the Montgomery County TMC traffic event 

and device control coordination via the CHART ATMS. 
Existing 

 čĂû ýĂûČĎ ĤĦģĪĝĘęħ ĨĜę ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ ĎČăĊ ýęĢĨęĦ 

traffic event and device control coordination  via the CHART ATMS.  
Existing 

SHA CHART provides MTA with traffic event information and 

coordination via the CHART ATMS. 
Existing 

Maintenance  and Construction  
SHA CHART provides MDTA with construction information.  

Existing 

SHA CHART provides MSP with construction information.  
Existing 

SHA CHART provides the Authority  Operations Center with roadway 

maintenance and construction information via the CHART ATMS. Existing 

SHA CHART provides the Montgomery  County TMC with roadway 

maintenance and construction information via the CHART ATMS. Existing 

SHA CHART provides the Prince āęģĦěęöħ County TRIP Center with 

roadway maintenance and construction information via the CHART 

ATMS. 

Existing 
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Stakeholder  Roles and Responsibilities  Status 
Office of Construction, Office of Maintenance, SHA CHART, and 

Office Traffic and Safety coordinate work zone management 

activities with local jurisdictional  traffic and maintenance offices, 

as well as public safety agencies. 

 

Existing 

SHA CHART provides MDEM, MIEMMS, Baltimore County Police, 

ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ ĊģĠĝėę# Frederick County Police, Frederick 

County 911, Anne Arundel County EOC, Harford County EOC, 

Howard County EOC, Frederick County EOC, Baltimore County 

EOC, Baltimore City Police, MDOT HQ, Caroline County 911, Cecil 

County 911, Dorchester County 911, Kent County 911, MAA BWI, 

ĉėęĕĢ ýĝĨĭ ÿĉý# ċĩęęĢ ûĢĢęöħ ýģĩĢĨĭ C;;# čģġęĦħęĨ ýģĩĢĨĭ C;;# 

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 in certain 

jurisdictions 

Existing 

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 

information devices. 

Existing 

SHA CHART to coordinate with WMATA and MTA to provide real-

time multi -modal  trip  planning  services. 
Planned 

SHA CHART coordinates transit  route disruptions and special event 

operations with various transit agencies. 
Existing 

Traveler  Information  
SHA CHART hosts a website for dissemination of camera and 

video images, DMS messages, incident listings, lane closures, 

construction  information,  weather information,  speed sensor data, 

congestion information, event information,  and various other 

types of traveler information.  

 

 

Existing 

SHA CHART shares camera images with various media and 
information  service provider entities. 

Existing 

SHA CHART shares incident  information  with various media and 

information service provider entities.  
Existing 

Maryland  State 

Police (MSP) 

Commercial  Vehicle Operations 

Provide commercial vehicle credentialing  and safety inspection 

services. 
Existing 

Emergency Management  

Provide MDTA, SHA# ćģĢĨěģġęĦĭ ýģĩĢĨĭ# ĊĦĝĢėę āęģĦěęöħ 

County, City of Baltimore, MIEMSS, MDE, MDEM, WMATA, and 

MTA with incident  information  and coordination. 

 

 

Existing 
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Stakeholder  Roles and Responsibilities  Status 

Maryland 

Transportation   

Authority (MDTA)  

Commercial  Vehicle Operations 

Provide commercial vehicle credentialing, safety inspection 

services, and other related activities. 
Existing 

Emergency Management  
Provide MSP with incident  information  and coordination. Existing 

Provide incident  information  to Baltimore City. Existing 

Provide Baltimore City with emergency services support. Planned 

Participate in CHART system through entering/receiving incident 

event information via the CHART ATMS at Authority  Operations 

Centers, and at MDTA Police locations. 

Existing 

Freeway Management  
Operates RWIS, DMS, CCTV, HAR, toll  Display message sign, and 

traffic flow detectors along major highways  throughout  the state. 

Existing 

Provide Baltimore City with major backup information.  Existing 

Provide Baltimore City with traffic flow information.  Planned 

Provide CCTV images, DMS and HAR messages to Baltimore City. Planned 

Provide SHA CHART with major congestion warnings and 

information.  

Existing 

Provide SHA CHART with CCTV images, as well as DMS and HAR 

and messages. 

Existing 

Provide SHA CHART with traffic flow data. Existing 

Provides SHA CHART with CCTV, DMS, and HAR control and 

information.  
  Existing 

Provide MTA with CCTV images. Planned 

 Participate in CHART system through entering/receiving traffic 

event information via the CHART ATMS. 

Existing 

Toll  Administration  

Manage and monitor  toll  collection  and fund transfer operations at 

static toll collection locations.  
Existing 

Manage and monitor  toll  collection  operations at dynamic/ high-
occupancy toll  collection  locations. 

Planned 

Maintenance  and Construction  

Provide SHA CHART with construction  and detour information.  
Existing 

Provide Baltimore City MDTA with construction  and detour 

information.  
Existing 

Perform and coordinate maintenance activities (including snow 

removal, road repairs, etc.). 
Existing 

Provide construction  and design activities, including coordination of 

construction activity with adjacent jurisdictions and SHA. Existing 

MATOC/RITIS 

Emergency Management  
Determine need for multi -agency coordination  during incidents in 

the Washington, D.C. Region. 
Existing 

ĊĦģĪĝĘę ĕ øģĢę-stop-ħĜģĤù ĚģĦ ħĨĕĨĩħ ģĚ ĨĜę 

transportation system during regional incidents in the 

Washington, D.C. Region 

Existing 
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Stakeholder  Roles and Responsibilities  Status 
Provide current availability  status for emergency 

management response agency resources in the 

Washington, D.C. Region. 

Planned 

Provide common access and interface for regional transportation 

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

Provide øĜęĠĤĘęħğù support for RITIS in the Washington, D.C. Region. 
Existing 

Provide 24/7 operational coverage for coordination of  

incidents in the Washington, D.C. Region. 
Existing 

Traveler Information  
ĊĦģĪĝĘę ĕ øģĢę-ħĨģĤ ħĜģĤù ĝĢĚģĦġĕĨĝģĢ ħģĩĦėę Ĩģ ĨĜę ĨĦĕĪęĠĝĢě 

public for transit status, route, services, and event information in 

the Washington, D.C. Region. 

Existing 

ĊĦģĪĝĘę ĕ øģĢę-ħĨģĤ ħĜģĤù ĝĢĚģĦġĕĨĝģĢ ħģĩĦėę Ĩģ ĨĜę ĨĦĕĪęĠĝĢě 

public for transportation agency traffic, incident,  

construction/maintenance, and event information in the  

Washington, D.C. Region. 

Existing 

Freeway Management  
Operate and maintain  RITIS. Existing 

Provide common RITIS access and interface for regional 

transportation and public agency systems in the Washington, D.C. 

Region. 

Existing 

ĊĦģĪĝĘę ĕ øģĢę-stop-ħĜģĤù ĚģĦ ħĨĕĨĩħ ģĚ ĨĜę transportation system 

during regional incidents in the Washington, D.C. Region 
Existing 

Provide øĜęĠĤĘęħğù support for RITIS in the Washington, D.C. region. 
Existing 

Provide backup/redundant  operations for TMCs in the Washington, 

D.C. region. 
Planned 

Provide 24/7 operational coverage for coordination of 

transportation  operations in the Washington, D.C. region. 
Planned 

Transit  Services 

Coordinate transit  traveler information  with various agencies 

throughout  the Washington, D.C. region. 
Planned 

Maryland 

Department  of 

Environment 

(MDE) 

Freeway Management  

Provide regional measures of pollution  levels to freeway 

management agencies for control measures. 
Planned 

Provide emissions sensor equipment  controls to freeway 

management agency devices. 
Planned 

Surface Street Management  
Provide regional measures of pollution  levels to arterial 

management agencies for control measures. 
Planned 

Provide emissions sensor equipment  controls to arterial 
management agency devices. 

Planned 

Maryland 

Institute  for 

Emergency 

Medical 

Services 

Emergency Management  

Provide emergency medical facility status information to MSP, 

MDTA, SHAöħ# and other public safety response agencies. 
Existing 
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Stakeholder  Roles and Responsibilities  Status 

Systems 

(MIEMSS) 

Maryland 

Transit 

Administration 

(MTA) 

Transit  Services 

Provide transit  operations status, incident, parking, and transfer 

operational information to WMATA and other transit  agencies 

within  Maryland. 

Existing 

Traveler  Information  

Provide traveling public with information on routes, scheduling  and 

status, services, and event information  for MTA transit modes via 

websites, personal traveler information access device alerts, and in-

vehicle /station message systems. 

 

Existing 

Emergency Management  

Provide transit incident information and response coordination  to 

MSP, City of Baltimore Public Safety, and other public safety 

agencies throughout the State. 

 

Existing 

Motor Vehicle 

Administration 

(MVA) 

Commercial  Vehicle Operations 

Provide commercial vehicle carrier/driver licensing and registration  

data to commercial vehicle administration  and enforcement agency 

systems. 

Existing 

Emergency Management  

Provide driver licensing registration  data to public safety agency 

systems. 
Existing 

Montgomery 

County 

Department of 

Transportation 

(MCDOT) 

Emergency Management  

Provide incident  detection  information  to MSP and local public 

safety agencies throughout the county. 
Existing 

Provide camera images and other incident  verification information  

to local public safety agencies throughout  the county. Existing 

Provide aerial detection/verification  images to local public safety 

agencies throughout the county. 
Existing 

Provide an integrated system Interface to/from  local Montgomery  
County public safety dispatching system. 

Existing 

Participate in the Transportation Operations and Incident 

Management Team within Montgomery County. 
Existing 

Provide incident  information  and system Interface with 
Prince āęģĦěęöħ County Traffic Center. 

Planned 

Participate in the CHART system through  entering/receiving 

incident event information via the CHART ATMS. Existing 

Participate in regional emergency detour operations, including 

coordination  along Freeway Incident Traffic Management (FITM) 

routes. 

Existing 

Surface Street Management  
Provide operations and maintenance for county owned portable 

DMS signs, CCTV, HARs, as well as the traffic signals and detectors 

along county and local roadways. 

Existing 

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. 
Existing 

Provide coordination with weather service providers and 

Montgomery County Highway Maintenance Section for winter 

weather operations. 

Existing 

Provide camera images and system Interface to SHA CHART. Existing 

Provide coordination for traffic signals with adjacent city and 

county jurisdictions. 
Planned 

ĊĦģĪĝĘę ħĭħĨęġ ăĢĨęĦĚĕėę Ĩģ ĊĦĝĢėę āęģĦěęöħ ýģĩĢĨĭ ĚģĦ ħĜĕĦĝĢě 

CCTV camera images. 
Planned 

Traveler  Information  
Provide camera images to various media and information service 

provider entities. 
Existing 

Provide traveler information  to general public through  a website, 

including CCTV images, incident information, construction 

information, special events, as well as various other forms of 

information.  

 

Existing 

Provide general public with localized traveler information using 

Highway Advisory Radio (HAR) systems. 
Existing 

Provide general public with traveler information  through live 
transportation  broadcasts on cable television station. 

Existing 

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, 
detours, and road maintenance information.  

Existing 

Provide MTA, WMATA, and other local transit  agencies with 

coordination  for traffic  flows, work zones, detours, and road 

maintenance information.  
Planned 

Prince 

āęģĦěęöħ 

County 

Department  of 

Public Works 

Emergency Management  

Provide incident  detection  information  to MSP and local public 

safety agencies throughout the county. 
Existing 

Provide camera images and other incident  verification information  
to local public safety agencies throughout  the county. Planned 

Provide integrated  system Interface to/from  local ĊĦĝĢėę āęģĦěęöħ 

County public safety dispatching system. 
Existing 

Provide incident  information  and system Interface with 

ćģĢĨěģġęĦĭ ýģĩĢĨĭöħ Ďćý! 
Planned 

Participate in regional emergency detour operations, including 

coordination along Freeway Incident Traffic Management (FITM) 

routes. 

Existing 

Maintenance  and Construction  

Perform and coordinate maintenance activities (including snow 

removal, road repairs, etc.) for non-state roadways. 
Existing 

Provide construction  and design activities, including  coordination  of 
construction  activity with adjacent jurisdictions and SHA. Existing 

Surface Street Management  



 

103  | P a g e  
 

June 2025 ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

Stakeholder  Roles and Responsibilities  Status 
Provide operations and maintenance for county owned CCTV, RWIS, 

and DMSs along non-state roadways. 
Planned 

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 

agencies/companies. 
Existing 

Provide coordination  with weather service providers and Prince 

āęģĦěęöħ County Office of Highway Maintenance for winter weather 

operations. 

Existing 

Provide camera images and system Interface to SHA CHART. 
Planned 

Provide coordination  for traffic  signals with adjacent city and county 

jurisdictions. 
Planned 

Provide system Interface to Montgomery  County for sharing CCTV 

camera images. 
Planned 

Provide system Interface to SHA CHART for sharing CCTV camera 
images. 

Planned 

Provide camera images to various media and information service 

provider entities. 
Planned 

Transit  Services 

Coordinate with, and provide system Interface to, Prince āęģĦěęöħ 

County, The Bus for transit  vehicle signal priority.  
Planned 

Provide MTA and other local transit agencies with coordination for 

traffic  flows, work zones, detours, and road maintenance 

information.  

Planned 

Traveler  Information  
Provide traveler information  to general public through  a website, 

including CCTV images, incident information, construction  

information,  special events, as well as various other forms of 

information.  

 

Planned 

Washington 

Area Transit 

Authority 

(WMATA) 

Transit  Services 

Coordinate with, and provide system Interface to transit 

operations status, incident, parking, and transfer operational 

ĝĢĚģĦġĕĨĝģĢ Ĩģ ćĎû# ćģĢĨěģġęĦĭ ýģĩĢĨĭ# ĊĦĝĢėę āęģĦěęöħ 

County, and other transit agencies within Maryland. 

Planned 

Traveler  Information  

Provide traveling public with information on routes, scheduling  and 

status, services, and event information  for WMATA transit modes 

via websites, personal traveler information access device alerts, and 

in-vehicle / station message systems. 

 

Existing 

Emergency Management  

Provide transit incident information and response coordination  to 

MSP and other public  safety agencies throughout the State.. 

 

Existing 
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4.3 Functional Requirements  
øĀĩĢėĨĝģĢĕĠ ĦęĥĩĝĦęġęĢĨħù ĘęĚĝĢę ĨĜę ĕėĨĝĪĝĨĝęħ äĝ!ę!# ĚĩĢėĨĝģĢĕĠĝĨĭå ĨĜĕĨ ĕĦę ĤęĦĚģĦġęĘ Ėĭ ĪĕĦĝģĩħ 

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 be high-level descriptions of what 

the system will do rather than detailed design requirements. 

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

Maryland ITS architecture elements (see 4.1 Description of Elementså īĝĨĜ ģĢę ģĦ ġģĦę øĚĩĢėĨĝģĢĕĠ 

ĕĦęĕħ!ù ĀĩĢėĨĝģĢĕĠ ĦęĥĩĝĦęġęĢĨħ ĚģĦ Maryland architecture Elements are provided in Appendix F á 

Functional Requirements. Additionally , Appendix G á 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 protocol! ýģġġģĢĠĭ ĦęĚęĦĦęĘ Ĩģ ĕħ øħĭħĨęġ 

ĝĢĨęĦėģĢĢęėĨħ#ù ĨĜę ĝĢĨęĦĚĕėę ĦęĥĩĝĦęġęĢĨħ ĖĩĝĠĘ ģĢ ĨĜę ěęĢęĦĕĠ ĝĢĨęěĦĕĨĝģĢ ħĨĦĕĨęěĭ ĨĜĕĨ ĨĜę 

ĦęěĝģĢĕĠ čĨĕğęĜģĠĘęĦħ ĜĕĪę ĘęĚĝĢęĘ Ĩģ ėĦęĕĨę ĕ øĚĦĕġęīģĦğ ĚģĦ ĝĢĨęěĦĕĨĝģĢ!ù ăĢėĠĩĘęĘ ĝĢ ĨĜĝħ 

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 ITS Architecture, interconnects and information flows between the 

defined Elements are provided in the diagrams within Section 5. 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 in the subjęėĨ ÿĠęġęĢĨöħ ĝĢĨęĦėģĢĢęėĨ 

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 Marylandöħ 

ITS architecture. 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 are voluntary, consensus-based, and open: 

1. Voluntary - meaning their use is not mandated by law. 

2. Consensus-based - 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 ħęĠĠęĦöħ confidence 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, within SHA this might mean systems that can exchange traffic, 

incident, construction, or other data between TOCs and the SOC. For County DPWs, 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 processes within 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) 

2. ANSI (American National Standards Institute) 

3. APTA (American Public Transportation Association) 

4. ASTM (American Society for Testing and Materials)  

5. IEEE (Institute of Electrical and Electronics Engineers) 

6. ISO (International Organization for Standardization) 

7. ITE (Institute of Transportation Engineers) 

8. NEMA (National Electrical Manufacturers Association) 

9. NTCIP (National Transportation Communications for ITS Protocol) 

10. SAE (Society of Automotive Engineers) 

The following organization oversees the development of ITS standards: 

¶ 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 of published ITS standards and the current testing status 

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

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

standards-and-protocols  or www.ntcip.org . 

https://www.its.dot.gov/resources/Architecture-and-Standards
https://www.ite.org/technical-resources/standards/its-standards-and-protocols
https://www.ite.org/technical-resources/standards/its-standards-and-protocols
http://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 non-proprietary 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 specific proprietary  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 provided 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 sometimes 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 responses 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 
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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 in Maryland. It was developed through a cooperative effort by the region's 

transportation agencies, covering all modes and all roads in the state. 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 in the 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 ARC-IT reflects the contributions of 

a broad cross-section of the ITS community including transportation practitioners, systems 

engineers, system developers, technology specialists and consultants. The intent of the 202 5 

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 2025 update is based on the currently available 

version of ARC-IT, version 9.3, which was released in December 2024. The Architecture is 

documented in the companion software tool called Regional Architecture Development for 

Intelligent Transportation (RAD -IT), also version 9.3. 

The purpose of using the ARC-IT 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 á consensus from a diverse stakeholder group that 

delivers a useful plan to meet needs and guide implementation á it 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 in the ARC-IT and the basic 

communication channels between these subsystems. The subsystem diagram 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 level. The first subsystem diagram 

shows which of the National ITS Architecture Subsystems are included in the MĕĦĭĠĕĢĘöħ 

Architecture. The second subsystem diagram displays the regional elements and their associations 

with the subsystems. The second 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 Maryland 

Architecture. In fact, all subsystems are found, except Fleet and Freight Management. Definitions 

for all the subsystems are presented in Appendix I á 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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           Figure 8: National  ITS Architecture Subsystem Diagram  
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Figure 9: Maryland ITS Architecture Subsystem Diagram
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June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ÿġęĦěęĢėĭ ĉĤęĦĕĨĝģĢħ ýęĢĨęĦħ Ý üĕĠĨĝġģĦę ýĝĨĭ Ďćý  

 

 



 

161  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ăĢĨęĦġģĘĕĠ ĀĦęĝěĜĨ ĀĕėĝĠĝĨĝęħ Ý üĕĠĨĝġģĦę ýĝĨĭ Ďćý  

 



 

162  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ăčĊ ýęĢĨęĦħ Ý üĕĠĨĝġģĦę ýĝĨĭ Ďćý 

 

 



 

163  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ĆģėĕĠ Ďćýħ Ý üĕĠĨĝġģĦę ýĝĨĭ Ďćý 

 

 



 

164  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćĕĝĢĨęĢĕĢėę ĕĢĘ ýģĢħĨĦĩėĨĝģĢ ćĕĢĕěęġęĢĨ ýęĢĨęĦħ Ý üĕĠĨĝġģĦę ýĝĨĭ Ďćý  

 

 



 

165  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćûĎĉýæČăĎăč Ý üĕĠĨĝġģĦę ýĝĨĭ Ďćý 

 
  



 

166  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćþĎû ûĩĨĜģĦĝĨĭ ĉĤęĦĕĨĝģĢħ ýęĢĨęĦħ Ý üĕĠĨĝġģĦę ýĝĨĭ Ďćý  

 

 



 

167  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćęĘĝĕ ĉĩĨĠęĨħ Ý üĕĠĨĝġģĦę ýĝĨĭ Ďćý  

 

 



 

168  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćĎû ýęĢĨęĦħ Ý üĕĠĨĝġģĦę ýĝĨĭ Ďćý  

 

 

  



 

169  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ĊĕĦğĝĢě ćĕĢĕěęġęĢĨ ýęĢĨęĦħ Ý üĕĠĨĝġģĦę ýĝĨĭ Ďćý  

 

 

  



 

170  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ĊęĦħģĢĕĠ ĎĦĕĪęĠęĦ ăĢĚģĦġĕĨĝģĢ þęĪĝėęħ Ý üĕĠĨĝġģĦę ýĝĨĭ Ďćý  

 

 

  



 

171  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ĊĩĖĠĝė čĕĚęĨĭ ĉĚĚĝėęħ ĕĢĘ þĝħĤĕĨėĜ ýęĢĨęĦħ Ý üĕĠĨĝġģĦę ýĝĨĭ Ďćý  

 



 

172  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

 

 

  

Capital Wireless 

Information Net (CapWIN)  



 

173  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå ăĢĨęĦėģĢĢęėĨ þĝĕěĦĕġ 

 



 

174  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ûĘĞĕėęĢĨ čĨĕĨę Ďćýħ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

175  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ýĂûČĎ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

176  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ÿġęĦěęĢėĭ ĉĤęĦĕĨĝģĢħ ýęĢĨęĦħ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

177  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ÿġęĦěęĢėĭ ĐęĜĝėĠęħ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

178  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ĀęĘęĦĕĠ ûěęĢėĝęħ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

179  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćĕĦĭĠĕĢĘ čĨĕĨę ĊģĠĝėę ýęĢĨęĦħ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

180  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćûĎĉýæČăĎăč Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

181  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćþĎû ĊģĠĝėę ýęĢĨęĦħ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

182  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćăÿćčč ýęĢĨęĦ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

183  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćĎû ýęĢĨęĦħ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

184  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ĊĩĖĠĝė čĕĚęĨĭ ĉĚĚĝėęħ ĕĢĘ þĝħĤĕĨėĜ ýęĢĨęĦħ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

185  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ĎĦĕĢħĝĨ ćĕĢĕěęġęĢĨ ýęĢĨęĦħ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

186  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ďĢĝĪęĦħĝĨĝęħ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

187  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

đćûĎû ĉĤęĦĕĨĝģĢ ýģĢĨĦģĠ ýęĢĨęĦ Ý ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå 

 

 



 

188  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

  

CHART  



 

189  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ýĂûČĎ ăĢĨęĦėģĢĢęėĨ þĝĕěĦĕġ 

 



 

190  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ûĘĞĕėęĢĨ čĨĕĨę Ďćýħ Ý ýĂûČĎ 
 

 



 

191  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ûĦėĜĝĪęĘ þĕĨĕ ćĕĢĕěęġęĢĨ ýęĢĨęĦħ Ý ýĂûČĎ 

 

 



 

192  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ûĦĨęĦĝĕĠ ĀĝęĠĘ ÿĥĩĝĤġęĢĨ Ý ýĂûČĎ 

 

 



 

193  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

üĕĠĨĝġģĦę ýĝĨĭ Ďćý Ý ýĂûČĎ 

 

 



 

194  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ýĕĤĝĨĕĠ đĝĦęĠęħħ ăĢĚģĦġĕĨĝģĢ ĈęĨ äýĕĤđăĈå Ý ýĂûČĎ 

 

 



 

195  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ýĐĉ ăĢħĤęėĨĝģĢ čĭħĨęġħ æ ĀĕėĝĠĝĨĝęħ Ý ýĂûČĎ 

 

 



 

196  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ÿġęĦěęĢėĭ ĉĤęĦĕĨĝģĢħ ýęĢĨęĦħ Ý ýĂûČĎ 

 

 



 

197  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ÿġęĦěęĢėĭ ĐęĜĝėĠęħ Ý ýĂûČĎ 

 

 

  



 

198  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ĀĦęęīĕĭ ĀĝęĠĘ ÿĥĩĝĤġęĢĨ Ý ýĂûČĎ 

 



 

199  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ăĢĨęĦġģĘĕĠ ĀĦęĝěĜĨ ĀĕėĝĠĝĨĝęħ Ý ýĂûČĎ 

 

 



 

200  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ăčĊ ýęĢĨęĦħ á ýĂûČĎ  

 

 

 



 

201  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ĆģėĕĠ Ďćýħ Ý ýĂûČĎ 

 

 



 

202  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćĕĝĢĨęĢĕĢėę ĕĢĘ ýģĢħĨĦĩėĨĝģĢ ćĕĢĕěęġęĢĨ ýęĢĨęĦħ Ý ýĂûČĎ 

 

 



 

203  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćĕĝĢĨęĢĕĢėę ĕĢĘ ýģĢħĨĦĩėĨĝģĢ ĐęĜĝėĠęħ á ýĂûČĎ  

 

 



 

204  | P a g e  
  

June 2025 
ćĕĦĭĠĕĢĘ čĨĕĨęīĝĘę ITS Architecture  

ćûĎĉýæČăĎăč Ý ýĂûČĎ 

 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































