Section 2 - Requirements Overview





This section provides an overview of the technical requirements identified for the CHART communications network: the field transportation management devices to be connected to the CHART network, CHART information user sites, CHART information distribution, and network availability. Sections 2.1 - 2.6 present background and supporting material for the actual statement of requirements in Section 2.7.  During the course of study, some requirements may have changed.  Existing SHA communications capacity available to support CHARTas well as various constraints on communications are also discussed.


The CHART program has four general ITS goals:


Traffic and Roadway Monitoring - around-the-clock monitoring of traffic conditions in real-time in order to reduce the time required to respond to traffic incidents as they happen. This includes requirements to monitor and detect vehicle speed, volume, density, travel time, queue length, identification and position; weather/pavement conditions; and monitor video or photographic images of events on the roadways.


Incident Management - reaching and removing roadway blockages with the goal of returning to normal flow of traffic in the safest way and in the shortest time. Incidents that require response include accidents, disabled vehicles, spilled loads, bad weather, special sporting or other public events, construction, roadway maintenance, and evacuations. Significant study efforts have shown that detection and verification or validation of incidents within 5 to 10 minutes and initiation of response to validated incidents within 10 to 20 minutes is a valid target. This 5 to 10 minute validation window is one of the essential business cases for CHART systems and underlying telecommunications networks and should be used as a yardstick to measure the validity of all other derived or secondary requirements.


Traveler Information - disseminating pre-trip and en-route information to travelers directly and/or through the media so that optimal decisions can be made with respect to timing of the trip, available modes of transportation, route selection, and necessity of traveling at all.


Traffic Management - coordinating all of the above with other traffic-related systems to perform comprehensive management of traffic operations. Requirements for integration include traffic and other surface signal control systems, ramp metering, electronic toll collection, and commercial vehicle operation.


�
The vision for the CHART deployment strategy includes implementing appropriate roadway devices, computer systems, telecommunications, and operational capabilities to respond to existing conditions on freeways and major arterial roads in the state of Maryland based on the above ITS concepts. Significant research and statistical analysis has defined these existing conditions in terms of traffic volumes, future anticipated increases, and the nature and quantification of both recurring and non-recurring congestion on approximately 550 miles of roadway around Maryland’s metropolitan areas. It has been determined that roughly 70 percent of this roadway experiences significant recurring congestion. Some capability has already been deployed. This includes:


Establishment of a SOC staffed around-the-clock


Establishment of three regional TOCs, including the Montgomery County Transportation Management Center (MCTMC), and two seasonal TOCs 


Development and test of Freeway Incident Traffic Management (FITM) plans for major freeways


Strategic positioning of twelve SHA incident response vehicles


Activation of 300+ traffic detector stations, 20+ CCTV surveillance cameras, and 50+ traveler information devices


A Maryland State Police (MSP) staffed cellular incident call-in system (cellular #77)


Off-line systems to disseminate information to the media and public


Both communications and non-communications requirements–to the extent they affect CHART communications–are presented in this section. Non-communications requirements include ITS program and system components in general, ITS device identification and placement, chronology and timing for installation of these devices, identification of SHA and other State facilities that are a part of the CHART program, regional geography considerations, and the expected manner of utilization by CHART operators and stakeholders.


2.1  CHART Requirements Sources


No single document can be identified as the comprehensive source of CHART requirements. CHART communications requirements have been derived from several sources including current CHART program documentation, strategic planning materials and activities, CHART Use Case interviews, related study reports, and periodic CHART Communications Working Group meetings. This section will identify sources of high-level CHART requirements from which CHART communications requirements have been derived.


2.1.1  Historical Information


A review of historical information pertaining to the CHART program goals and objectives was performed. The purpose of the review was to achieve consensus on CHART functional requirements and succinctly document them for the benefit of prioritizing and evaluating CHART communications needs.


The CHART program continues to evolve from early efforts to improve travel to and from Maryland’s Eastern Shore. The early program focused on incident management and traveler information for major arterial highways interconnecting Washington and Baltimore to the US 50 corridor servicing the Eastern Shore recreational areas. As the SHA, MdTA, and MSP began planning incident management and traveler information services for the Washington, Baltimore, Annapolis, and Frederick transportation grid, lessons learned from the “Reach the Beach” experience provided valuable insight to identify contemporary CHART requirements.


CHART operations is currently based on a “hub and satellite” architecture which is comprised of a SOC supported by three regional TOCs (Golden Ring MSP Barracks, Greenbelt MSP Barracks, and Montgomery County Transportation Management Center) and two seasonal TOCs (located at MdTA Bay Bridge to support “Reach the Beach” and SHA La Vale District Office to handle winter weather conditions in the Western Maryland mountain region). The TOCs focus on managing peak traffic periods, rapid clearing of local incidents, and providing traveler information about conditions along major highways. The SOC is projected to be shadowed by the MdTA Authority Operations Center (AOC), located at its Fort McHenry Tunnel headquarters as a fail over site in the event of a catastrophic failure of the SOC.


In addition to Maryland traffic management concerns, the SHA, MdTA, and MSP have joined forces with 25 Northeast Corridor transportation authorities from Virginia to Maine–including State DOTs, Toll Authorities, and Transit Operators–by participating in the I-95 Corridor Coalition. The Coalition’s primary mission is to coordinate information on real time surface transportation system conditions for the benefit of travelers and public safety authorities. Each individual agency is pursuing the deployment of ITS technology, albeit at their own pace and funding levels. The Coalition serves as the “glue” for the Northeast Corridor surface transportation system to help achieve a “seamless” travel network across jurisdictional boundaries.


An important goal of the CHART historical information review process was the generation of comprehensive data tables, included in Section 2.7.  These tables summarize: the technical functions performed by all existing and future field devices to be included in the system; physical access requirements or constraints for each device type;  the geographic location of and spacing between these devices; the frequency and length of messages from the device to the controller; power requirements; environmental needs such as controlled environmental vaults (CEVs);  and the timeline for device deployment. 


�
2.1.1.1  Program Plans and Procurement Documents


CHART planning information reviewed for this study to derive CHART communications requirements included the following policy guidance:


2.1.1.1.1	State of Maryland Information Technology Master Plan, January 1996


Policy #6: Maryland will promote the use, management, and monitoring of agency and campus-wide Local Area Networks (LANs)


Agencies will network microcomputers and other hardware platforms; the standard will be a connected workforce to promote efficient operations and effective information sharing by agency personnel


The preference is to outsource, lease, and use service level agreements for campus-wide LAN hardware, software, and support services to protect the State from long term investments in rapidly outdated technology


Agencies will plan for the deployment and maintenance of LANs, ensuring the agency uses the appropriate number of correctly trained support personnel


Any Agency LAN will allow interoperability with other LANs and the State Wide Area Network to facilitate data exchange and information sharing


Policy #7: Maryland will converge and expand the existing voice, video, data, telecommunications, and wireless technology into a homogeneous, ubiquitous Wide Area Network supporting efficient, effective Statewide communications


The preference is to out-source, lease, and use service level agreements for the Wide Area Network, consisting of the State voice, video, data, and wireless networks, to protect Maryland from long term investments in rapidly outdated technology


Planning for future use of telecommunications networks will involve a review of voice, video, data, and wireless networks for economies of scale and development of a Statewide network architecture which supports agency needs and achieves universal citizen access


The State strongly encourages the application of wireless technology


Policy #12: Maryland will aggressively capture, analyze, understand, share, electronically exchange, and manage data


The most appropriate agency or department will capture data once, as close to the source as possible


Agencies and departments will share data with all other parties and agencies which require use or knowledge of the same data consistent with legal constraints


Policy #13: Maryland will use citizen access points, such as the Internet, to provide greater citizen access to government services and increased customer satisfaction


The State’s direction is to give citizens and businesses the ability to request and obtain a full range of government services via the Internet 


Agencies will develop, implement, maintain, and enhance Home Pages [such as traveler information via World Wide Web] on the Internet, consistent with the objectives of the State and the Maryland Electronic Capital


Install Traveler Information Park and Ride Public Kiosks


Policy #14: Maryland will base decisions regarding Information Technology (IT) procurements on life-cycle cost and ability to deliver results, as determined through rigorous review of alternatives and cost analysis


The development of alternatives and cost analysis will be in proportion to, and appropriate for, the size, type, and scope of the IT initiative or system development project


The State encourages outsourcing when it is cost effective, there is a significant increase in services provided, or services are provided which cannot be obtained from State resources


For each IT initiative, the agency will identify and quantify tangible and/or intangible benchmarks and benefits, such as improvements in efficiency, universal citizen access, or customer satisfaction, including any Statewide benefits, impact, or use of the proposed technology


The agency will determine the best life-cycle cost by performing a cost analysis; the agency will measure the cost estimates and technical aspects of the selected alternative(s) against the specific benchmarks, benefits, and expected results


Policy #15: Maryland will procure IT utilizing the most expedient, cost effective method


As appropriate, the basis for agreements and contracts governing the delivery of IT and related services, whether provided by a State resource or an outside vendor, will be measurable benchmarks, expected service levels, and desired results


Policy #16: Maryland will institute a comprehensive approach to staffing and training to develop an Information Technology literate workforce


Agencies will use industry accepted techniques to assess and define the number of employees, experience levels, and specific knowledge required to maintain the current baseline and support the future deployment of IT.


2.1.1.1.2  Statewide Fiber Optics Resource Sharing Request for Proposals


Use of existing MCI/TCG fiber between Baltimore and Washington


Identification of hardened surveillance, traveler information system and network component equipment and facilities


2.1.1.1.3  I-270 and I-495 Interstate Discretionary Area Wide Invitation For Bids


Construction techniques


Additional hardened network components


2.1.1.2  Preliminary Design and Analysis Documents


CHART design information reviewed for this study to derive CHART communications requirements included but was not limited to the following:


CHART Functional Analysis


CHART Preliminary Design


CHART System Integration Design Charrette


CHART Final Design Report


2.1.1.3  Technical Presentations


CHART technical presentations attended and/or reviewed for this study to derive CHART communications requirements included but was not limited to the following:


CHART Design Presentation


2.1.1.4  Related Study Reports


Study reports related to or containing CHART design information reviewed for this study to derive CHART communications requirements included but was not limited to the following:


I-95 Corridor Coalition Project #3 Final Project Report


Interstate ITS information exchange planning


State of Maryland Telecommunications Network Study, June 1995


Statewide network connectivity recommendations


Maryland State Highway Administration Enterprise-Wide Network Study Report, July 1995


SHA enterprise data traffic loading


SHA enterprise connectivity


Draft CHART Strategic Plan, July 1995


Draft CHART Cost Model: Network Costs - Construction, April 1996


Baseline unit cost for CHART backbone hardwire cable plant installation


�
Draft CHART Strategic Plan, February 1996


Current CHART concept of operation


Current CHART surveillance and traveler information system strategies


2.1.2  CHART and SHA Telecommunications Working Group Technical Exchange Meetings


Several CHART and SHA Telecommunications Working Group Technical Exchange Meetings (TEMs) significantly influenced the development of CHART communication requirements for this analysis. Table 2-1 identifies these TEMs documented by E&K.  Note that these meetings often included the same topics. This illustrates the iterative approach taken to ensure the study would address a validated set of CHART requirements. 


Meetings minutes compiled by E&K document the main purpose of each meeting and significant topics discussed.  Some of the requirements and issues discussed at these meetings include:  bandwidth requirements; device types, technology, placement, and deployment schedules; network archictecture; system maintenance and reliability; role of shops; Montgomery County CCTV usage; use case scenarios; software development; surveillance and traveler information needs; full motion and compressed video; data and video interfaces; and the CSC study and deliverables.  Details about the information discussed at each TEM and tables listing the attendees of each TEM are included in Appendix A





�
Table 2 - � SEQ Table_2_- \* ARABIC �1�.  E&K Documented CHART TEMs


Date�
Topic�
�
5 Jun 95�
Statewide CHART communication architecture development�
�
27 Jul 95�
Miscellaneous services for ITS Division�
�
28 Jul 95�
Discuss CHART strategic plan and ID projects�
�
1 Aug 95�
Coordinate CHART telecommunications issues between ITSD, OOM, IRD, and DGS�
�
7 Sep 95�
Discuss proposed CSC CHART telecommunications study task�
�
25 Sep 95�
CHART telecommunications study coordination�
�
25 Oct 95�
Coordinate CHART device and telecommunications issues�
�
16 Nov 95�
Identify CHART use cases and review study project schedule�
�
29 Nov 95�
Achieve consensus on CHART use case scenarios�
�
6 Dec 95�
Review Fiber Optic Group mission�
�
20 Dec 95�
CHART Steering Committee meeting�
�
22 Feb 96�
Resolve requirements related to the CSC communications study�
�
1 Mar 96�
Continuation of the 22 Feb 96 meeting�
�
4 Apr 96�
Discuss CSC ITS communications cost analysis methodology�
�
19 Apr 96�
Review current operating, worst case assumptions, and study scope decisions�
�
24 May 96�
Review hybrid build assumptions for the study�
�
31 May 96�
CHART Steering Committee meeting�
�
7 Jun 96�
Review construction cost, and network operations, management, and software assumptions for the study�
�
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