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List Of Acronyms
AVL
Automated Vehicle Location

CCTV
Closed Circuit Television

CHART
Chesapeake Highway Advisories Routing Traffic

DOT
Department of Transportation

DPW&T
Department of Public Works and Transportation (as in the  Prince George’s County DPW&T)

DPWT
Department of Public Works and Transportation (as in the  Montgomery County DPWT and as a generic acronym)

EP
Evacuation Plan

ERU
Emergency Response Unit

ETP
Emergency Traffic Patrol

FEMA
Federal Emergency Management Administration

FITM
Freeway Incident Traffic Management 

HAZMAT
Hazardous Material

IMP
Incident Management Plan

IRT
Incident Response Team

ISP
Information Service Provider

MARC
Maryland Rail Commuter

MEMA
Maryland Emergency Management Administration

MSP
Maryland State Police

NTCIP
National Transportation Communications for ITS Protocol

O&M
Operations and Maintenance

RMP
Resource Management Plan

ROC
Regional Operations Coordination

RWIS
Road Weather Information System

SEMP
Special Event Management Plan

SHA
State Highway Administration

SOC
Statewide Operations Center

TAR
Traveler Advisory Radio

TOC
Traffic Operations Center

TRP
Training Plan

VDOT
Virginia Department of Transportation

VMS
Variable Message Sign

1.0
Introduction

This document presents the findings of Task 1 and Task 2 of the Regional Operations Coordination (ROC) Study.  Task 1 of this study documented the needs and operational requirements as desired by the participating agencies. Task 2 analyzed these requirements to determine how these needs can be fulfilled from a systems perspective. The primary objective of these tasks was to define the needs of the ROC system as perceived by the stakeholder agencies.  These tasks therefore included a series of stakeholder meetings and subsequent analyses of the brainstorming results.  These tasks also developed a ROC mission statement; a concept of operations for the ROC framework; and the ROC goals and objectives.  The main products of these tasks were the requirements for the ROC system, synthesized from the stakeholders’ input, as described in Section 5 of this report.

2.0
Mission Statement

The mission statement developed for the ROC is as follows:

Provide a coordinated transportation operations framework for the Maryland National Capital Region that is interoperable, seamless and cost-effective to get the most out of our transportation system.

3.0
ROC Concept of OperationS

The regional operations coordination will enable the Maryland National Capital Region transportation and public safety agencies to coordinate their “regional” transportation functions by sharing information, coordinating activities and pooling resources.  The word “regional” as used herein implies the involvement of two or more agencies and/or jurisdictions.  Therefore, activities within a single jurisdiction may fall under ROC if they involve more than one agency.  A prime example is incident management that involves transportation as well as public safety agencies.  Besides this, other areas for coordination include transportation management (signal coordination, transit, etc.), traveler information dissemination, special events support, snow removal operations, and construction scheduling/planning.  Law enforcement operations may also benefit from an information sharing and coordination framework.

Geographically, the ROC framework will be limited to the Montgomery and Prince George’s Counties.  However, the framework will have provisions to interact and integrate with future regional efforts in the area, such as Baltimore, Northern Virginia and the District of Columbia.  The following agencies are expected to coordinate their regional operations within ROC:

· State Highway Administration (SHA)

· Maryland State Police (MSP)

· Maryland Emergency Management Agency (MEMA)

· Montgomery County DPWT (including Transit), Fire and Rescue Services, and Police

· Prince George’s County DPW&T (including Transit), Fire and Rescue, and Police

· Other transit agencies (e.g., MARC)

· Private (e.g., Partners-in-Motion)

The salient features of the ROC concept of operations are described below.
3.1
ROC Framework

Within the ROC framework, the agencies will retain their autonomy and perform non-regional activities independently.  The ROC will provide both institutional and technological frameworks for regional activities.

The institutional framework will consist of a pre-defined multi-agency organizational structure, designated points of contact, and regional coordinating bodies with representatives from all involved agencies.  The institutional framework will include, but not be limited to, the following functions:

· Development and continual enhancement of multi-agency operations procedures in each of the identified areas (e.g., incident management).

· Routine operations coordination by the designated points of contact (e.g., during incident response).

· Development of training plans.

· Development and continual enhancement of standards for software, hardware and communication.

The technological framework will include sharing of information, control, and resources, with a high-degree of automation using state-of-the-art software systems, hardware and communication capabilities.  Some of these capabilities include, but are not limited to, the following:

· Automated tailored data exchange capabilities of commercially available databases.

· Transparent access to cross-agency static and real-time information, as agreed upon by the agencies.

· Use of compatible two-way mobile communication equipment.

· Emergency vehicle support with AVL, route guidance and preferential traffic signal controls.

· Automated Computer-Aided Dispatch capabilities.

· Multi-agency equipment control capabilities such as control of Closed Circuit Television (CCTV), Variable Message Signs (VMS), traffic signals, etc.

The ROC system is defined as a framework that provides the desired coordination among participating agencies.  The ROC system does not refer only to a computerized system, but includes all hardware, software, communication (both data and voice), and institutional arrangements that are necessary to achieve the desired coordination.  Furthermore, the ROC system covers only the coordination aspect of the participating agencies and does not include agencies’ independent activities.  With this definition, each agency will have a non-ROC segment (e.g., routine traffic management of its own jurisdiction) and a ROC segment (e.g., sharing the traffic management data and controlling other jurisdictions’ resources).

Figure 1 illustrates this concept of ROC.  In the figure, the central circle denotes the ROC system.  Depending on the architecture, this may turn out to be a separate physical center (for a centralized control option) or just a “virtual” center consisting of connections (for a distributed control option).  As indicated in the figure, each agency circle has a ROC segment (shaded) and an non-ROC segment (not shaded).  Furthermore, ROC’s relationships with traffic surveillance and control have been illustrated with one selected agency, SHA.  As indicated in the figure, the traffic surveillance and control assets belong to the non-ROC segment of the SHA, as these are needed for the agency’s day-to-day independent activities.  However, these assets (although falling under the non-ROC segment) can also be used for regional coordination, and hence these are related to the ROC system.

3.2
Information Sharing

One main aspect of the ROC is information sharing among agencies, and information dissemination to the public.  Data (or control) sharing can occur in two ways ( routine data sharing and ad hoc, unscheduled data sharing.

· Under routine data sharing, the agencies will exchange tailored information on a regular basis, mostly in an automated way.  For example, link travel time information can be exchanged among the transportation agencies on a regular interval, and continuous video feeds can be provided from one agency to another.  This routine data-sharing process will support traveler information dissemination, traffic and transit management, scheduling of construction activities, and law enforcement coordination.  This capability will also enable inter-jurisdictional signal coordination and multi-modal operations.


The routine data sharing mechanism will enable the public agencies to deliver travel information directly to the public mainly through Traveler Advisory Radio (TAR), VMS, and other media, as well as to Information Service Providers (ISP) for further processing and value enhancement.  The ROC will provide a common platform to feed and receive the information to and from the ISPs.  It will also provide a common front-end for disseminating information directly to the public in such a manner that the traveler receives cross-jurisdictional travel information from a single data source.  All these information exchange activities will be automated and scheduled.
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Figure 1.  Concept of the ROC System


The ROC will support regular sharing of construction schedules among agencies, which will enable all agencies to coordinate their plans to avoid undue effects on traffic.


The ROC routine data sharing will support traffic-related law enforcement.  For example, the speed information from transportation departments to police will support police in law enforcement planning.

· An example of ad hoc or unscheduled data (or control) sharing would be during incident notification.  Irrespective of class, all incidents, once detected, will be reported to all involved parties, e.g., the transportation and transit, police and fire departments.  All these notifications will be automated based on preset procedures.  A pre-defined response plan will also be shared among agencies.  The implementation of traffic control plans will also be supported by provision of remote control of traffic management devices and ability to control other agencies’ devices.


The information sharing during weather emergencies and special events will also be supported by this category of data sharing.  During these conditions, the coordinated response plans, resource information and real-time status will be shared among the involved agencies.

3.3
Coordination of Activities

Another important aspect of the ROC is to enable and support coordinated activities.  Again, an example would be the incident response operation.  All incident management activities under the ROC will follow a region-wide, uniform incident management procedure agreed upon by the coordinating bodies.  Once incident notification is complete, a response plan will be generated based on pre-defined procedures and current resource availability.  The response units will be given support in terms of route guidance, necessary information feeds, and signal preemption.  Finally, the incident clearing at the scene will be conducted through pre-defined protocols.

All agencies will coordinate weather-related emergency operations.  For example, during snow emergencies, the snow removal plans will be based on agreed-upon, pre-defined plans that will enable continuity of clear roads across jurisdictions.  The agencies will have knowledge of real-time status of snow removal equipment and will be able to share this information among them as necessary.  A coordinating body will meet from time to time to enhance the coordination plans.

Similarly, the ROC will support special event operations (e.g., football games at Jack Kent Cooke Stadium, the Kemper Open, etc.).  The agencies will coordinate their activities during special events based on pre-defined response plans.

3.4
Pooling of Resources

The ROC will support pooling of resources in all areas of coordination.  The resources include both manpower and equipment.  The pooling of resources will also enable delegation of responsibilities from one agency to another.  The provision for pooling of resources will be done through pre-defined agreements among agencies.  The ROC technological framework will give the agencies access to other agencies’ inventory of resources, and the ability to request the available resources as the needs arise.

4.0
Goals and Objectives

The major goals for coordinated operations are:

1. Share information among the agencies, and with the public, routinely and effectively (Goal G1).

2. Facilitate resource pooling among agencies (Goal G2).

3. Enhance inter-agency operational procedures (Goal G3).

Eight objectives for the ROC framework have been identified as shown below (the abbreviated objective names in parentheses will be used later for traceability):

1. Enhance incident management coordination (IM).

2. Enhance traveler information synthesis and dissemination (TI).

3. Enhance traffic signal control and coordination (TS).

4. Enhance special event coordination (SE).

5. Enhance law enforcement operations (LE).

6. Enhance transit operations (TR).

7. Enhance snow removal operations (SR).

8. Enhance construction scheduling and notification coordination (CS).

5.0
Requirements

An interim set of requirements for the ROC was synthesized from the inputs of the public agencies in a series of meetings.  These requirements directly represented the future ROC framework as envisioned by the meeting participants.  An initial set of requirements was developed from the two Working Group Meetings.  The one-day Retreat Meeting further augmented these requirements by adding more requirements and also providing finer details.  In some cases, there were conflicting requirements, which were carefully reviewed and resolved.  Because the requirements described in this report are a direct synthesis of the meeting inputs, they include not only functional requirements, but also other non-functional requirements, such as operational, institutional, and maintenance; and in many cases, they include needs and constraints. 

Task 2 essentially translated the stakeholders’ requirements obtained in Task 1 into a set of system requirements.  These system requirements are levied upon the ROC system, and upon the participating agencies’ non-ROC segments (such as the surveillance system).  Further clarification was provided to delineate the ROC functions from the non-ROC functions.   These two functions are highly inter-related, and the non-ROC segment of each agency will need to have certain functionality to support a specific ROC functionality.  Thus, many operational requirements involve both ROC and non-ROC capabilities.  Table 1 shows an example of this delineation of requirements.  It shows how the operational requirement for “sharing traffic surveillance data,” when translated into system requirements, is fulfilled by a set of requirements ( some of which are levied upon the ROC system and some others are levied upon the individual agencies.  This indicates that to meet this operational requirement, a ROC communication network alone will not be effective unless the participating agencies have the capability to collect the surveillance information within their non-ROC segment.

Table 1.  An Example for Delineation of ROC and Non-ROC Agency Functions

Operational Requirement
Steps
ROC System Requirement
Non-ROC Agency Requirement

Sharing of traffic surveillance data
1
Develop data sharing plans, e.g., frequency, format and type of data necessary at various agencies.



2

Deploy sensors.


3

Collect and process surveillance data.


4

Tailor data and send to ROC system.


5
Receive data from agencies.



6
Process and fuse data.



7
Tailor data and send to appropriate nodes (agencies).



8

Receive fused data from ROC system.

In generating the system requirements, the stakeholders’ requirements were further decomposed and augmented by appropriate requirements as necessary.  The system requirements were grouped under the following five categories (with respective codes indicated in parentheses):

1. System monitoring and detection (DET)

2. Information exchange (INFX)

3. Response and other operations coordination (OPER)

4. Traveler information synthesis and dissemination (TRAV)

5. Miscellaneous ROC requirements (MISC)

For the purpose of tracking, each identified requirement was given a unique code that consists of a group indicator and a serial number as shown in Tables 2 through 6 (starting from Page 9).  Each requirement was then examined to see which goals and objectives it fulfilled, and the fulfilled goals and objectives were indicated in the third column in the table.

These tables also show whether a specific requirement is testable in the “Testable” column.  A requirement is deemed testable if one, or a combination, of the following methods can be used to verify the way the requirement is fulfilled: testing, inspection, demonstration, and/or documentation.  Furthermore, a “Y” in the “Priority” column indicates that the requirement (or its parent/derivative) was deemed a priority item in the Retreat Meeting.  It should be noted here that a requirement that is not designated with an “Y” is not necessarily a non-priority item.  This is because the attendees at the Retreat Meeting did not prioritize all requirements, but only selected the five most important requirements.  However, the prioritization provides guidelines for phasing the deployment of the selected architecture.

5.1
System Monitoring and Detection

The requirements presented in Table 2 involve detection/sensing of any new information and also monitoring the real-time system status.  These functions also cover the monitoring of incident response operations, equipment monitoring, etc.  The requirements are further grouped as indicated in the table.  Some relevant notes from the meetings are also presented at the end of this subsection.

The data required for ROC will primarily be fulfilled by deployment of surveillance systems.  As explained earlier, the surveillance functionality falls under the non-ROC segment of the participating agencies, therefore, many of the requirements presented here are levied requirements on the agencies.  The ROC system, however, still has the requirement to be able to receive and process these data.  The data requirements were generated primarily from the following areas:

· Agencies’ own data needs to perform coordinated operation

· Requirements for sharing information with other agencies

· Traveler information needs

In generating the system requirements under this category, the following assumptions were made:

· ROC hosts the central incident reporting hotline.

· ROC monitors traffic data to detect problem areas.

Table 2.  System Monitoring and Detection Requirements

Req #
Requirement
Goal(s)/ Obj(s)
Test-able
Priority
Comments

Information Needs

DET 1
The ROC system shall be provided with information on all incidents, regardless of severity.
G1/ IM
Y

This levies a requirement on the traffic operations agencies to collect incident information.

DET 1.1
The ROC system shall be provided with incident reports in near real-time.
G1/ IM
Y

This levies a requirement on the traffic operations agencies to provide real-time incident information to the ROC system.

DET 1.2
The incident report shall identify the incident location by the following elements, including but not be limited to:


Road name


Direction of traffic flow


Longitudinal reference to the incident location to the nearest ¼ mile


Detour routes (if any)
G1/ IM
Y



DET 1.3
The ROC system shall have the capability to receive and process incident reports.
G1/ IM
Y



DET 2


The ROC system shall be provided with the incident assessment information.
All/ IM
Y
Y
This levies a requirement on the traffic operations agencies to collect incident assessment data (e.g., video data, police reports).

DET 2.1
The ROC system shall be provided with data for assessing the conditions at the incident scene.
All/ IM
Y
Y
This levies requirements on traffic operations agencies to provide the data to the ROC system.

DET 2.1.1
Incident assessment data shall allow operators or users to confirm the incident and include, but not be limited to:


Type


Extent and severity


Location


Expected duration
All/ IM
Y



DET 2.1.2
Incident assessment data shall be sufficiently detailed to allow selection of appropriate incident responses.
All/ IM
Y



DET 2.2
The ROC system shall have the capability to receive and process incident assessment data.
All/ IM
Y



DET 3


The ROC system shall be provided with traffic flow data to identify potential problem areas. 
G1,G3/ IM
Y

This levies requirements on traffic operations agencies to provide the data to the ROC system.

DET 3.1
Traffic flow data shall have a geographic reference.
G1/ IM
Y



DET 3.2
Traffic flow data shall be updated periodically (say, 5 minutes) or whenever a significant change is noted.
G1/ IM
Y



DET 3.3
The ROC system shall be able to analyze the data to identify problem areas.
G1/ IM
Y



DET 3.4
Once a problem area is identified, the ROC system shall notify the appropriate agencies.
G1/ IM
Y

Covered under information exchange (INFX) requirements.

DET 4


To support the dissemination of multi-modal information, the ROC system shall be provided with appropriate transit information in a timely fashion.
G1,G3/ TR
Y

This levies requirements on the ROC transit agencies to provide the information to the ROC system.

DET 4.1
The most current information shall be provided to the ROC system, including but not be limited to:


Transit routes


Transit schedules


Schedule adherence


Transit transfer options


Parking availability


Resource availability


Resources required
G1,G3/ TR
Y



DET 4.2
The ROC system shall be able to receive and process multi-modal information.
G1,G3/ TR
Y



DET 5
The ROC system shall be provided with snow removal operations data.
All/ SR
Y

This levies requirements on the traffic operations agencies to provide the information to the ROC system.

DET 5.1
The most current snow removal operations data shall be provided, including but not be limited to:


Cleared routes


Planned removals


Availability of snow removal resources


Additional snow removal resources needed


Road surface conditions


RWIS data
All/ SR
Y



DET 5.2
The ROC system shall have the capability to receive and process snow removal data.
All/ SR
Y



Information Collection

DET 6 


The ROC system shall support a dedicated central hotline for incident reporting, regardless of where the incident occurs in the ROC area.
All/ IM
Y

Assume that the ROC system will host the central hotline for incident reporting.

DET 6.1
The incident reporting hotline shall be accessible by cellular phone users from all locations within the metropolitan area via a single toll-free number.
All/ IM
Y



DET 6.2
Access to the incident reporting hotline via a cellular phone shall require a minimum number of dialing digits.
All/ IM
Y



DET 6.3
The incident reporting hotline shall be accessible from landline phones from all jurisdictions via a single toll-free number.
All/ IM
Y



DET 7
The ROC system shall support the use of existing infrastructure and resources, where available, to identify incidents.
G1, G3/ IM
Y



DET 7.1
The ROC system shall be provided with incident detection information from the following existing sources:

· Patrol vehicles (ERU’s, police, etc.)

· 911 calls

· #77 calls 

· Public safety sources 

· Media 
G1, G3/ IM
Y

This levies requirements on the participating agencies to provide information to the ROC.

DET 8 
The ROC system shall be provided with automated incident detection information, if available.
All/ IM
Y

This levies requirements on the traffic operations agencies to use automatic incident detection capabilities and to provide this information to the ROC system.

DET 8.1
Threshold values used within the automatic incident detection algorithm shall be adjustable.
G1/ IM
Y

Agency requirement

DET 8.2
The automatic incident detection system shall be able detect incidents within five minutes of their occurrence.
G1/ IM
Y

This levies requirements on the traffic operations agencies.

DET 9
The ROC system shall process and fuse the incident information from various sources.
G1/ IM
Y
Y


DET 10
The ROC coverage area for incident reporting shall include designated (to be determined) sections of freeways, major arterials and other frequently used alternate routes.
All/ IM
Y
Y
This levies requirements on the ROC traffic operations agencies to provide coverage on the designated routes.

DET 10.1
The ROC system shall support expansion of the incident detection coverage area.
G1/ IM
Y

This levies requirements on the traffic operations agencies to jointly prioritize their incident detection coverage.

DET 11
The ROC system shall be provided with construction information.
All/ CS
Y

This levies requirements on the traffic agencies to provide construction information to the ROC system.

DET 11.1
The ROC system shall be provided with the most current construction information, including but not be limited to:


Location


Time, date and expected duration of lane closure


Number of lanes closed.
All/ CS
Y

This levies requirements on ROC traffic operations to acquire the information and transmit to the ROC system.

DET 11.2
The ROC system shall be able to receive and process construction information.
All/ CS
Y



DET 12
The ROC system shall be provided with special event data.
All/ SE
Y



DET 12.1
The ROC system shall be provided with the most current special event information, including but not be limited to:


Location


Type of event


Schedule


Lane/road closures.
All/ SE
Y

This levies requirements on ROC traffic operations to acquire the information and transmit to the ROC system.

DET 12.2
The ROC system shall be able to receive and process special event information.
All/ SE
Y



Equipment Monitoring Using AVL

DET 13
The ROC system shall be able to interface with an emergency vehicle tracking system employed by a ROC agency.
G2, G3/ IM
Y

This levies requirements on the agencies to adopt vehicle-tracking standards.

DET 14
The ROC system shall be able to interface with a snow equipment tracking system employed by a ROC agency.
G2, G3/ SR
Y

This levies requirements on the agencies to adopt equipment-tracking standards.

DET 15
The ROC system shall be able to receive AVL data.
G1/ IM
Y



DET 15.1
The ROC framework shall include guidelines for AVL systems to be adopted by the participating agencies.
G1/ IM
Y

This levies requirements on participating agencies to adopt AVL system standards.

DET 15.2
The ROC system shall accommodate the agencies’ ability to control the release and contents of the AVL data to be shared.
G1/ IM
Y

Agency requirement.

DET 15.3
Sufficient security shall be provided to protect the AVL data against unauthorized users/hackers.
G1/ IM
Y

Both ROC and agency requirement.

DET 16
The ROC system shall be provided with the processed AVL information (for sharing among participating agencies).
G1/ IM
Y

This levies requirements on the agencies to process the AVL data and send it to the ROC system

DET 17
The ROC system shall be able to interface with a transit vehicle tracking system employed by a ROC agency.
G1, G3/ TR
Y

This levies requirements on the agencies to adopt transit vehicle tracking standards.

Organization and Staffing

DET 18 
Qualified staff shall be provided for the operation and maintenance of the system.
All/ All
Y



DET 18.1
Personnel qualifications and training requirements for the ROC system O&M shall be developed.
All/ All
Y



In conjunction with the above System Monitoring and Detection Requirements, the following notes were provided for clarity.
· Currently in Montgomery County, the operators do not detect incidents by continuously monitoring the system, rather they monitor the system to respond appropriately to reports of incidents.

· The various sources of incident reports include # 77 calls, 911 calls, calls from employees, calls to traffic hotlines, and reports from vehicles patrolling the highways (tow-trucks, ERUs, etc.).

· Regarding the use of CCTV images in incident response, Montgomery County currently provides CCTV images to incident response teams to assess the severity of the incident and to determine the appropriate response needs.

5.2
Information Exchange

Once traffic and travel information is gathered, it needs to be disseminated to the appropriate agencies/organizations for use in operational coordination.  This aspect of the ROC framework is denoted as information exchange, and its associated requirements are presented in Table 3. It should be noted that these requirements do not cover the data exchange requirements with the ISPs or the media.  Those requirements are provided later in Section 5.4 under Traveler Information requirements.  Table 3 also includes communications or system integration requirements for information exchange.  Issues associated with information exchange are detailed at the end of this subsection.

Table 3.  Information Exchange Requirements

Req #
Requirement
Goal(s)/ Obj(s)
Test-able
Priority
Comments

Information required by other agencies

INFX 1
The ROC system shall disseminate interagency incident notification in near real time, irrespective of severity.
G1/ IM
Y

Information collection is covered under the DET requirements.

INFX 1.1
The ROC system shall tailor the incident information to the appropriate agencies based on the receiving agencies’ requirements (pre-defined).
G1/ IM
Y



INFX 2
The ROC system shall tailor and disseminate incident assessment data to the appropriate agencies in near real time
G1, G3/ IM
Y



INFX 2.1


The ROC system shall distribute video image data to designated agencies, including 911 Centers, MSP Barracks, TOCs, highway maintenance shops and traffic divisions.
G1/ IM
Y
Y
Information collection is covered under the DET requirements.

INFX 2.2


The ROC system shall tailor and disseminate non-image assessment information (severity, duration, etc.) to the appropriate agencies.
G1/ IM


Y



INFX 3
The ROC system shall support the dissemination of traffic flow data to all participating agencies.
G1,G3/ IM
Y
 
Information collection is covered under the DET requirements.

INFX 3.1
The ROC system shall tailor the traffic flow information to the appropriate agencies based on the receiving agencies’ requirements (pre-defined).
G1,G3/ IM
Y
 


INFX 3.2
The ROC system shall notify the appropriate agencies of detected problem areas.
G1,G3/ IM
Y
 


INFX 4


The ROC system shall tailor and disseminate snow removal operations information to the appropriate agencies.
G3/ SR


Y
Y
Information collection is covered under the DET requirements.

INFX 4.1


The ROC system shall support the dissemination of snow removal information to transit agencies.
G3/ TR
Y



INFX 4.2
The ROC system shall support the dissemination of snow removal information to FEMA and MEMA, as necessary.
G2/ IM
Y



INFX 4.3
The ROC system shall support the dissemination of snow removal information to fire and rescue agencies.
G2/ IM
Y



INFX 4.4
The ROC system shall support the dissemination of snow removal response information to traffic operations agencies.
G2/ IM
Y



INFX 5
The ROC system shall tailor and disseminate construction information to appropriate agencies on a routine basis.
G1/ CS
Y
Y
Information collection is covered under the DET requirements.

INFX  6
The ROC system shall tailor and disseminate real-time construction information to the Police and other appropriate agencies.
G3/ LE
Y
Y


INFX 7
The ROC system shall tailor and disseminate the multi-modal information to appropriate agencies in a timely manner.
G1,G3/ TR
Y

Information collection is covered under the DET requirements.

INFX 8
The ROC system shall tailor and disseminate the special event information to appropriate agencies in a timely manner.
G1,G3/ SE
Y

Information collection is covered under the DET requirements.

INFX 9
The ROC system shall process and tailor vehicle tracking data of emergency-response, snow removal and transit vehicles and disseminate this data to designated agencies.
G1/ IM, SR, TR
Y

Information collection is covered under the DET requirements.



INFX 10
The ROC system shall support inter-jurisdictional traffic signal priority operations for transit vehicles.
G1, G3/ TR
Y



Information exchange/integration

INFX 11
The ROC system shall maximize integration with the existing information acquisition and dissemination systems.
All/ All
Y



INFX 12


All ROC emergency-response agencies shall be able to directly communicate with each other in the field (e.g., in their vehicles).
G1/ IM
Y
Y
Agency requirement

INFX 12.1
The ROC system shall support standards and protocols for mobile communications.
G1/ IM
Y
Y


INFX 13
The information provided to the ROC system shall be timely and accurate.
G1/ IM
Y

This levies a requirement on the participating agencies to ensure the timeliness and accuracy of data.

Sharing of CCTV images among public agencies

INFX 14
In a CCTV image sharing arrangement, the ROC system shall allow the agencies that own the CCTV system to have complete control and the highest priority in using the system.
G1/ IM




INFX 14.1
The ROC system shall give the primary owner agencies the override capability.
G1/ IM




INFX 14.2
The ROC system shall allow the guest agencies to control the cameras to the extent agreed upon by the owner agency.
G1/ IM




INFX 14.3
Guidelines regarding the guest agencies’ authority to further share that information with a third party (such as the media) shall be developed.
G1/ IM




INFX 14.4
Guidelines shall be established for the number of concurrent CCTV images that can be accessed, and the type of video – full motion or frame relay – to be released.
G1/ IM




INFX 15
Guidelines on the use of assets employed by the ROC system for ROC and non-ROC activities (e.g., law enforcement) shall be developed.
G1/ IM
Y



System interoperability

INFX 16
The ROC system shall use standards and protocols for communication, hardware, and software to achieve compatibility and interoperability among agencies.
All/ All


This levies requirement on the participating agencies to use the standards and protocols.

INFX 16.1
The ROC system shall use NTCIP and the National ITS Architecture guidelines and standards for information exchange wherever applicable.
All/ All




Pooling of resources

INFX 17
To facilitate the optimal utilization of resources, the ROC system shall be provided with an inventory of resources (e.g., traffic management devices) for interagency use and control.
G1, G2/ IM, SE, SR, CS
Y
Y
This levies the requirements on the traffic operations agencies to conduct and maintain an inventory of resources, and to provide the ROC system with this information.

INFX 17.1
The resource information shall include, but not be limited to, response vehicles, signals, VMSs, TARs, snow removal equipment and materials, and computer systems. 
G1, G2/ IM, SE, SR, CS
Y
Y


INFX 17.2
The ROC system shall allow the participating agencies to use and control resources per mutually agreed methods.
G1, G2/ IM, SE, SR, CS
Y
Y


Issues related to sharing construction information

· MSHA personnel mentioned that it could be difficult to disseminate construction operations information since construction activities are typically scheduled at a local (i.e., district) level without informing the SOC staff.

· MSHA issues construction contracts that can allow a contractor to operate anywhere within a broad area without informing MSHA exactly where they’d be operating on a given day.  It was suggested that MSHA be apprised of construction operations in real-time.

· It was noted that MSHA had tried to require construction contractors to call in before starting work but couldn’t enforce this policy.

Issues related to implementing an automated system

· While agreeing to the value of aggregating and disseminating information, CHART personnel has indicated that yet another PC is not wanted in the SOC for each function, data source, or agency (this applies to all agencies with an existing system).  A data distribution mechanism that could be directly integrated into CHART is preferred.  It was also pointed out that there is a need to be able to select or filter which information is presented to CHART personnel.

· Prince George’s County is starting to use an automated snow response database but some of the field sites are reluctant to use it and prefer to use the old manual system.

5.3
Response and Other Operations Coordination

Table 4 shows the ROC operational requirements, including incident response operations, law enforcement, and multi-modal coordination.

Table 4.  Incident Response and Other Operations Coordination Requirements

Req #
Requirement
Goal(s)/ Obj(s)
Test-able
Priority
Comments

Multi-modal transportation management plans

OPER 1
The ROC framework shall contain predefined coordinated operations plans and guidelines, including:


Resource management plan (RMP)


Incident management plan (IMP)


Evacuation plan (EP)


Special event management plan (SEMP)


Training plan (TRP).
G3/ IM
Y
Y


OPER 1.1
All coordinated operations plans shall include a provision for pooling of resources.
G2, G3/ IM
Y
Y


OPER 1.1.1
The ROC system shall support the delegation of responsibilities from one agency to another through pre-defined agreements.
G2, G3/ IM
Y
Y


OPER 1.2
All coordinated operations plans shall include communications protocols and operational procedures.
G1, G3/ IM
Y
Y


OPER 1.2.1
The protocols and procedures shall be region-wide, uniform, and agreed upon by the agencies.
G1, G3/ IM
Y
Y


OPER 1.2.2
The protocols and procedures shall enable the sharing of information among agencies, routinely and effectively.
G1, G3/ IM
Y
Y


OPER 1.3
ROC member agencies shall be responsible for developing coordinated operations plans and guidelines.
G3/ IM
Y



OPER 1.4
The coordinated operations plans (i.e., RMP, IMP, EP, SEMP, and TRP) shall include following items:


Objectives of the plan


Standard format


Configuration management method (e.g., publication, distribution, and control) 
G3/ IM
Y



OPER 1.5
All coordinated operations plans shall include a provision for informal agreements between adjacent jurisdictions on a common traffic management policy.
G3/ IM
Y



OPER 2
The ROC evacuation plan shall include traffic control, routes, resources, etc. for major incidents.
G3/ IM
Y
Y


OPER 2.1
An evacuation plan shall cover:


Major HAZMAT spills


Major road closures.
G3/ IM
Y
Y


OPER 3
The ROC special event management plan shall address traffic management and transit services for events such as football games.
G3/ SE
Y
Y


OPER 3.1
The special event management plan shall include predefined response procedures and plans.
G3/ SE
Y
Y


OPER 3.2
During the entire special event, the special event response plan and the inventory of resources shall be made available to all involved agencies in real-time.
G3/ SE
Y
Y


OPER 4
The ROC resources management plan shall include an inventory of resources.
G2, G3/ IM
Y
Y


OPER 4.1
The inventory of resources shall include both staffing and equipment of all involved agencies.
G2, G3/ IM
Y
Y
This levies a requirement on the participating agencies to conduct an inventory of resources.

OPER 4.1.1
The equipment inventory shall include, but not be limited to, traffic control devices, computer system hardware and software.
G2, G3/ IM
Y
Y


OPER 4.1.2
The equipment inventory shall list detailed information on equipment, e.g., type, agency ownership, location, availability.
All/ IM
Y
Y


OPER 4.1.3
The staffing resources inventory shall include the organization structure and responsibilities of all involved agencies.
All/ IM
Y
Y


OPER 4.1.4
An inventory of resources shall be made available to appropriate agencies.
All/ IM
Y
Y


OPER 4.1.5
The inventory of resources shall be reviewed, and updated periodically by the owner agency.
All/ IM
Y
Y
Agency requirement

OPER 4.2
The resources management plan shall include pre-defined agreements among agencies.
G2, G3/ IM, TI, TS, SE, LE
Y
Y


OPER 5
The ROC incident management plan shall include pre-defined procedures and response plans to respond to incidents.
G3/ IM,TS, LE
Y
Y


OPER 6
The ROC system shall support pre-defined procedures and response plans for weather-related emergencies.
G3/ IM,TS, LE, SR
Y
Y


OPER 6.1
Weather-related emergency operations shall include weather conditions such as snow, blizzard, and flood.
G3/ IM,TS, LE, SR
Y



OPER 7
The ROC system shall support pre-defined procedures and response plans for road maintenance or construction.
G3/ IM,TS, LE, CS
Y
Y


OPER 8
A training plan for the appropriate staff of ROC agencies shall be provided.
G3/ All
Y
Y


OPER 8.1
A training plan shall include:


Training facilities


Training curriculum


Well-defined objectives
G3/ All
Y



OPER 8.1.1
The training curriculum shall cover:

· ROC system administra-tion and O&M.


Interagency operational procedures


Standard, region-wide training that can be tailored for special needs.
G3/ All
Y



OPER 8.1.2
The training program shall cover the following areas:


Coordinated incident management 


Coordinated traveler information collection and dissemination


Traffic signal control coordination 


Special event coordination


Law enforcement operations coordination


Resource management 


Interagency operational coordination
G3/ All
Y 



OPER 8.2
The ROC system shall have provisions to administer the training program.
G3/ All
Y



Support for emergency response vehicles

OPER 9


The ROC system shall have the capability to communicate and coordinate with emergency response vehicles during an emergency to implement emergency response plans
G3/ IM
Y
Y
This levies a requirement on the participating agencies to have 2-way communications with its vehicles and send the information to the ROC system.

OPER 9.1
The ROC system shall be able to track progress and status of the emergency response.
G3/ IM
Y
Y


OPER 9.2


The emergency response vehicles shall be provided with real-time route planning and guidance capabilities.
G3/ IM
Y
Y
This capability may be provided by individual agencies, which is more appropriate because it may be used routinely for non-ROC activities.

OPER 10
Incident response units shall have two-way, interagency mobile communication.
G1/ IM
Y
Y


OPER 10.1
The ROC system shall be able to facilitate direct, 2-way, mobile communications among the agencies.
G1, G3/ IM
Y
Y


OPER 11
The ROC system shall support signal preemption or signal priority operations for emergency-response vehicles. 
G3/ TS, IM
Y
Y
This levies requirements on the public safety agencies to equip vehicles with the preemption devices, and traffic operations agencies to modify their signal systems.

OPER 11.1
The ROC system shall be provided with emergency vehicle location data.
G3/ TS, IM
Y
Y
This levies a requirement on the agencies to provide the AVL capability, and to pass that information to the traffic operations agencies via ROC.

OPER 11.2
The ROC system shall support signal preemption operations across multiple jurisdictions.
G3/ TS, IM
Y
Y
This levies a requirement on traffic operations agencies to modify their signal systems.

OPER 11.3
The ROC system shall support inter-jurisdictional signal preemption operations.
G3/ TS, IM
Y
Y
This levies requirements on the participating agencies to have compatible systems.

Incident response procedures

OPER 12


The ROC framework shall clearly define communication protocols among participating agencies.
All/ IM, SE, TR, SR
Y
Y


OPER 13
The ROC framework shall have procedures for coordinated response.
G1, G3/ IM, SE, TR, SR
Y
Y


OPER 13.1
The response procedures shall resolve competing interests and missions among agencies.
G1, G3/ IM, SE, TR, SR
Y
Y


OPER 14


Mutual-aid agreements shall be established to enhance incident response.
G2, G3/ IM
Y
Y


OPER 15
The incident management plan shall include a provision for coordinated response for all incidents including minor ones.
G3/ IM
Y
Y


OPER 16
The ROC system shall include a program for multi-agency and cross-jurisdictional training. 
G3/ IM
Y
Y


OPER 16.1
The training program shall include the formation of a multi-agency training team consisting of personnel from all participating agencies.
G3/ IM
Y
Y


OPER 16.2
Training shall be provided to the participating agencies at least once a year.
G3/ IM
Y



OPER 16.3
Continual training shall be offered to all participating agencies to improve incident coordination and response.
All/ IM
Y
Y


OPER 17
The incident management plan shall include a provision for the formation of an incident response team (IRT).
G3/ IM
Y
Y


OPER 17.1
The IRT shall consist of key personnel from the appropriate agencies.
G3/ IM
Y
Y


OPER 17.2
The IRT shall be responsible for coordinating plans and incident response operations.
G1, G3/ IM
Y
Y


Other non-incident operations procedures

OPER 18


Regulations on contractors’ vehicles parked along the road before a scheduled lane closure shall be reexamined.
G3/ CS


Y



OPER 19
The ROC system shall support the sharing of traffic signal control on a pre-determined basis.
G3/ TS
Y
Y
This levies requirements on the traffic operations agencies to have compatible signal control systems.

OPER 20


The ROC system shall support the sharing of transit management data.
G3/ TR
Y
Y
This levies a requirement on the transit agencies to have compatible systems.

Agency roles and responsibilities

OPER 21


The ROC framework shall include clearly defined roles and responsibilities of all involved agencies (e.g., SHA, MSP, Counties, Fire Dept., etc.) for operations coordination.
G1, G3/ All
Y
Y


OPER 21.1
Response protocols and procedures shall be designed to resolve conflicting interests and missions of the agencies. 
G3/ IM
Y
Y


OPER 22


A continual training program shall be provided to enhance the awareness of roles and responsibilities of all members in coordinated incident management.
G3/ IM
Y
Y


OPER 23
Frequent coordination meetings among incident response agencies shall be provided to exchange lessons learned and enhance operational procedures.
G1, G3/ IM
Y
Y


OPER 24
A continual training program on incident-response resource availability and usage shall be provided to all involved agencies.
G1, G3/ IM
Y
Y


Formation of coordinating bodies

OPER 25
The ROC framework shall have a body (or committee) for coordinating plans and incident response operations.
G1, G3/ IM
Y
Y


OPER 26
The ROC system shall framework shall have a body (or committee) for coordinating incident response plans and operations.
G3/ IM
Y
Y


OPER 27
The ROC framework shall have a body (or committee) for coordinating special event plans and operations.
G3/ SE
Y



OPER 28
The ROC framework shall have a body (or committee) for coordinating road construction plans and schedules.
G3/ CS
Y
Y


OPER 29
A body (or committee) shall be formed for coordinating information sharing for law enforcement operations.
G3/ LE
Y



Inter-jurisdictional traffic management during incident

OPER 30
The ROC system shall provide each agency the capability to control another agency’s signal system under a pre-determined, mutual agreement (e.g., during nighttime).
G2, G3/ TS
Y



OPER 30.1
Implementation priority shall be given to the SHA FITM routes.
G2, G3/ TS
Y



OPER 31


The ROC system shall allow traffic operations agencies to coordinate signal timing with other jurisdictions for both routine (e.g., normal recurring conditions) as well as ad hoc (e.g., incidents) operations.
G3/ TS


Y



OPER 31.1
Implementation priority shall be given to FITM routes.
G3/ TS
Y



Organization and staffing

OPER 32
A virtual or physical command center shall be established to accommodate all involved agencies during special-event traffic management operations, snow emergency operations, and major incidents.
G3/ SE, IM, SR
Y
Y


OPER 33
The ROC framework shall include provisions to allow participating agencies to share their personnel to accomplish a required task whenever feasible.
G2/ IM, SE, SR
Y
Y


OPER 33.1
The ROC framework shall establish guidelines for mutual aids in various response plans.
G2/ IM, SE, SR
Y
Y


OPER 33.2
The ROC framework shall provide a multilateral agreement among participating agencies in sharing their staff and available resources.
G2/ IM, SE, SR
Y
Y


OPER 34
The ROC framework shall include a provision to establish a centralized command structure for Police’s traffic group within a County.
G3/ LE
Y



5.4
Travel Information Synthesis and Dissemination

The traveling public requires a large amount of information with varying degrees of processing to fulfill its travel needs; and the ISPs, such as Partners-in-Motion, are expected to play the role of the front-end disseminators of information to the public.  Yet, the public agencies are likely to disseminate a limited amount of information directly to the travelers.  These agencies will, however, continue to provide the necessary information to the ISPs and the media, illustrating the need for the ROC system to support the linkages between the agencies’ systems with the ISPs/media.  The focus of the ROC is to provide a limited amount of direct information to the public and other information to ISPs and media.

The Working Group and Retreat meetings entailed some requirements that are most likely to be levied upon the ISPs and, hence, are not considered as ROC requirements.  These requirements are not presented in this document.

Table 5 lists the ROC requirements for traveler information.  These requirements only cover information synthesis and dissemination, while the requirements for generating the data are covered in Section 5.1 presented earlier in this document.  Thus, many of the requirements presented here are coupled with those presented in Section 5.1.

Table 5.  Traveler Information Synthesis and Dissemination Requirements

Req #
Requirement
Goal(s)/ Obj(s)
Test-able
Priority
Comments

General

TRAV 1
The ROC system shall support the type and format of available information from participating agencies.
G1/ TI
Y



TRAV 2
The ROC system shall accommodate the existing traveler information services to minimize adverse impacts.
G1/ TI
Y



Information to be disseminated to media/public/ISPs

TRAV 3
The ROC system shall include a central database/ clearinghouse with the capability to synthesize and disseminate incident information to the public.
G1/ IM
Y
Y


TRAV 3.1
The incident information shall include, but not be limited to:

· Location

· Number of lanes closed

· Estimated duration

· Detour routes.
G1/ TI
Y
Y


TRAV 4
The ROC system shall have the capability to synthesize and disseminate statewide road construction information.
G1/ TI


Y
Y


TRAV 4.1
This information shall include, but not be limited to:

· Location

· Time/date of lane closure
G1/ TI


Y
Y


TRAV 5
The ROC system shall have the capability to coordinate the distribution of transit information to the public. 
G1/ TI, TR
Y
Y


TRAV 5.1
The transit information shall be disseminated through various means, including the existing telephone information system.
G1/ TI, TR
Y
Y


TRAV 5.2
Disseminated transit information shall include, but not be limited to:

· Static schedule

· Routes

· Fare information

· Real-time schedule

· Parking availability
G1/ TI, TR
Y



TRAV 6
The ROC system shall provide real-time traffic information in the clearinghouse/database.
G1/ TI
Y
Y


TRAV 6.1
The traffic data shall include, but not be limited to:

· Speed

· Travel time

· Congestion information.
G1/ TI
Y
Y


TRAV 7
The ROC system shall provide the most updated snow/weather information in the clearinghouse/ database.
G1/ TI, SR
Y
Y


TRAV 7.1
The snow/weather information shall include, but not be limited to:

· Snow removal information

· Snow-related road conditions information.
G1/ TI, SR
Y
Y


TRAV 8
The ROC system shall make selected real-time video available for public viewing.
G1/ TI
Y
Y


TRAV 8.1
The ROC system shall have the capability to alter the video transmission speed and number of frames per second before disseminating to the public and ISPs.
G1/ TI
Y
Y


TRAV  9
The ROC system shall provide various means to disseminate the clearinghouse information to the public and ISPs.
G1/ TI
Y
Y


TRAV 9.1
The front-end communication of the ROC system shall have the capability to interface with various communication media.
G1/ TI
Y
Y


TRAV 9.2
The ROC system shall have the capability to make the data available in the format compa-tible with the dissemination means (e.g., different formats may be warranted for the Internet and a telephone information system).
G1/ TI
Y
Y


Data compatibility for database/clearinghouse

TRAV 10


The ROC system shall use common geographical locations or names, and time (of occurence) as references to ensure information consistency.
G1/ TI


Y
Y
This levies a requirement on the participating agencies to use common geographical references.

TRAV 11
The ROC clearinghouse information shall be user friendly, easy-to-understand, and accessible to all travelers.
G1/ TI
Y
Y


TRAV 12
The data type and format shall be compatible among jurisdictions. 
G1/ TI
Y
Y
Agency requirement

TRAV 12.1
The ROC system shall adhere to accepted data standards and formats.
G1/ TI
Y
Y


TRAV 12.2
A data interface control document containing data definition and conversion shall be developed for use by all participating agencies.
G1/ TI
Y
Y
Agency requirement

TRAV 12.3
The ROC system shall have the capability to collect data from the participating agencies in the original format and process the data into a common format.
G1/ TI
Y
Y


TRAV 13


Information presentation from all sources shall have the same look and feel for ease of information sharing. 
G1/ TI


Y
Y
Agency requirement

TRAV 14


The participating agencies shall use an open systems architecture, common, protocol and data dictionary to allow system compatibility and interoperability.
G1/ TI


Y
Y
Agency requirement.

TRAV 14.1
The ROC system shall support accepted standards and protocols to achieve interoperability, for example:

· National Transportation Communications for ITS Protocol (NTCIP)

· Open Systems Interconnect (OSI)

· National ITS Architecture (NIA)
G1/ TI


Y
Y


TRAV 15


The ROC system shall include one single regional database/ clearinghouse from which data can be extracted to support traveler information needs.
G1/ TI


Y
Y


TRAV 15.1
The ROC system shall have the capability to receive data from various local sources and process them into an area-wide information.
G1/ TI


Y
Y


Quality of information for dissemination

TRAV 16
The ROC system shall provide accurate and reliable information to the public, media, and ISPs.
G1/ TI
Y
Y
This levies a requirement on the participating agencies to provide accurate and reliable information to the ROC system.

TRAV 17
The ROC system shall provide up-to-date and timely information to the public, media, and ISPs. 
G1/ TI
Y
Y
This levies a requirement on the participating agencies to provide up-to-date and timely information to the ROC system.

Integration of public/private agency information

TRAV 18
The ROC system shall integrate public agency information with public and private ISP’s (e.g., Partners-in-Motion) for two-way data exchange.
G1/ TI
Y



TRAV 19
Guidelines for releasing traffic/incident information to the media or public shall be established for use by participating ROC agencies to avoid privacy and legal issues.
G1/ TI, IM, SR
Y



TRAV 19.1
Certain traffic/incident data, such as zoomed-in images, license plate numbers, casualties may not be released to the media. 
G1/ TI, IM
Y
Y


TRAV 19.2
Guidelines shall include the snow removal information that the ROC system may not disseminate to the media and public to avoid any possible liability risks. 
G1/ TI, SR
Y



TRAV 20
Data exchanged shall be uniform among public agencies, and between a public agency and a private organization such as Partners-in-Motion.
G1/ TI
N
Y
Relevant to information exchange among agencies (INFX requirements).

TRAV 21
The ROC framework shall include guidelines defining the roles and rights of participating agencies regarding data sharing and dissemination in a public/private partnership.
G1/ TI
Y
Y


TRAV 21.1
The guidelines shall cover the data ownership issues and the way public agencies’ primary data and value-added data from the private entities can be used.
G1/ TI
Y



TRAV 21.2
The guidelines shall outline what restrictions the public agencies would impose on the users of data.
G1/ TI
Y
Y


TRAV 21.2.1
Guidelines shall be established to restrain private agencies from making profit with the data. 
G1/ TI
Y
Y


TRAV 22
The extent to which ROC agencies will process traffic monitoring data before disseminating it to a private entity shall be determined.
G1/ TI
Y



TRAV 23


The ROC framework shall provide guidelines as to whether the public agencies will have a common server to collect, store and synthesize all agencies’ travel information before disseminating it to the private sector.
G1/ TI


Y



Public outreach

TRAV 24


The ROC framework shall include a provision for an outreach program to raise public awareness about the State and Counties’ incident management/snow removal efforts.
G1/ TI, IM, SR
Y
Y


TRAV 25
The ROC framework shall include a provision for an outreach program to inform the public of their roles during an accident, such as, moving the car to the shoulder, reporting incidents, etc.
G1/ TI, IM
Y
Y


Issue related to information dissemination to the media and public

· If traveler information services can be centralized and managed by personnel from all agencies, fewer people will be required.

· Consolidating and sharing resources in providing traveler information services will allow the public to obtain cross-jurisdictional information for travel planning.

5.5
Miscellaneous ROC Requirements

Table 6 contains some important miscellaneous ROC system requirements related to data archiving.  The archived data can later be used for planning and design purposes.  

Table 6.  Miscellaneous ROC Requirements

Req #
Requirement
Goal(s)/ Obj(s)
Test-able
Priority
Comments

MISC  1


The ROC system shall have the capability to archive information for traffic analysis, transportation planning and design, and cost-benefit studies.
G1, G3/ All
Y
Y


MISC 1.1
The ROC system shall leverage the traveler information clearinghouse capability to gather the necessary data.
G1, G3/ All
Y
Y


MISC 1.2
The data types for archiving shall be derived from the planning needs, and shall include, but not be limited to the following:


Traffic volume, speed, occupancy (both link and section)


Incident location, severity and duration


Selected video images, e.g., incident, special events


Selected weather information, e.g., during blizzards.
G1, G3/ All
Y
Y


MISC 1.3
The ROC system shall have the capability to summarize and reduce the real-time information into historical data.
G1, G3/ All
Y
Y


MISC 1.3.1
The extent of data summarization (such as time interval for summarizing traffic data) shall be derived from the planning data needs
G1, G3/ All
Y
Y


MISC 1.4
The format of the data shall be compatible with the planning and design tools (e.g., NETSIM, TRANSYT, etc.) to be used.
G1, G3/ All
Y
Y
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