Appendix A - Technical Exchange Meetings



Several CHART and SHA Telecommunications Working Group TEMs significantly influenced CHART communication requirements for this analysis. These TEMs were documented by E&K and are identified in Table 2-1.

This appendix presents a synopsis of the issues discussed at each meeting and lists of attendees.

A.1  Statewide CHART Communication Architecture TEM 5 June 1995

According to E&K meeting minutes, the purpose of this meeting was “to discuss general coordination issues between the three ITSD consultants (JHK, FSI, and E&K) to increase awareness of the direction of work efforts for the CHART program and to discuss general coordination issues regarding communication architecture development for various divisions or offices within SHA to ensure compatibility of work efforts.” Attendees at this meeting are identified in Table A-1.

Table A - � SEQ Table_2_- \* ARABIC �1�.  Meeting Attendees 5 June 95

Name�Representing��Appleman, Nicholas�Hayes, Seay, Mattern & Mattern, Inc. (HSMM)��Cameron, Cindy�Computer Sciences Corporation (CSC)��Edmisten, Maureen�Hayes, Seay, Mattern & Mattern, Inc. (HSMM)��Gianni, Ben A.�Computer Sciences Corporation (CSC)��Goepel, Charles�DGS/Advanced Telecommunications��Kuciemba, Stephen R. �SHA/ITSD��Marshall, Kenneth R.�PB/Farradyne Systems, Inc. (FSI)��McNeilly, Bernard P.�Edwards and Kelcey, Inc. (E&K)��Moore, Alisoun �SHA/HISD��Watson, Timothy �SHA/OOM-Communications��The most significant sub-topics discussed included the following.

“The CHART program is in 3 phases - the first is in place now, the second is ready to be advertised shortly, and the third phase is currently in the planning stage. CHART will require 1.3 gigabytes of bandwidth if the system is designed for full utilization instantaneously. SHA is investigating the switching of video signals to decrease this bandwidth need, since video is the driving force of the bandwidth requirement....Other areas still to be addressed by CHART include: data/graphic needs in each maintenance shop and district; compressed vs. full motion video for the system; and detailed design of the fiber optic system.”

“Video conferencing is a desired function by the State but is currently on hold for now.”

A.2  CHART Functional Requirements TEM 27 July 95

According to E&K meeting minutes, the purpose of this meeting was “to discuss/identify the functional requirements of the CHART program to better define the CHART telecommunication requirements in preparation of internal MDOT meetings on CHART.” Attendees at this meeting are identified in Table A-2. 

Table A - � SEQ Table_2_- \* ARABIC �2�. Meeting Attendees 27 Jul 95

Name�Representing��Dirsherl, Edward�FSI��Kuciemba, Stephen�SHA/ITSD��Marshall, Kenneth R. PE�FSI��McNeilly, Bernard P�E&K��Moore, Alisoun�SHA/IRD��Point-Du-Jour, Jean Yves�SHA/ITSD��Randall, Jeffrey PE�JHK��The most significant sub-topics discussed included the following.

Three potential options for CHART provisioning were presented:

SHA builds its own private network for CHART

SHA utilizes leased telephone services for CHART, and

Re-advertise for resource sharing [to solicit an improved vendor response].

Analysis will be required to justify the decisions to be rendered.

“CHART functional requirements should be separate from the telecommunication alternatives...”

“Focus on jurisdictional issues are necessary to properly carry out any [CHART] Deployment Plan.” Jurisdictional issues include:

CHART is the focus of the CHART Steering Committee, CHART Board, Integration Core Group (ICG), Fiber Optics Group (FOG), Transportation Networking Team (TNT) and ITSD Consultants, and

Responsibility for CHART communications involves IRD, DGS, ITSD and OOM-Communications.

Installation of CCTV devices has been planned at major interchanges with a high accident rate history to provide near full coverage. In other areas, CCTV devices are planned at approximately 1 to 1-1/2 mile spacing for surveillance.

Microwave technology detection devices should be utilized because of past radar detector installation complications and to provide a non-obtrusive detection system. Approximately 226 bi-directional stations, that may include multiple detectors, are planned.

Two types of pavement sensors are favored for remote weather related data collection: an in-pavement sensor to collect pavement temperature and a weather station to collect dew point, air temperature, and wind condition data. For both types, District Offices will dial-up the devices when information is needed and will pass the information to the SOC via a T1 line between the District Office and the SOC.

The advanced vehicles locations (AVL) system is predicated on wireless technology.

Media inter-tie costs assume full motion video but do not include communication cost from the SOC to the media. The cost does include hardware required at the SOC to provide media inter-tie.

The traveler information kiosk bandwidth requirement is expected to be 9.6 Kbps.

The SOC will require Internet connectivity to provide on-line traveler information.

Variable message signs are envisioned to be connected to the SOC via dedicated, multi-drop 9.6-Kbps leased lines.

Travelers Advisory Radio (TAR) requires minimal telecommunication bandwidth.

“The functional requirement for surveillance is that the system needs to know when there is a change in volume and/or speed of traffic.”

“The basic (minimum) needs to operate the [video] surveillance system are addressed by compressed video...advanced traveler information (i.e. the media) business needs are only addressed by full motion video.”

Full motion video was defined as 45 Mbps and compressed video was defined as 384 Kbps.

“An analysis will be performed to develop justification of CCTV decisions.”

“The analysis is to consider the cost to convert between digital and analog systems (if applicable).”

Time delay is not an issue for one-way communication but is...for two-way communication such as video conferencing.

�A.3  CHART Steering Committee Meeting Discussion Outline 28 July 95

This information was extracted from Attachment 2 and 3 to the 27 July 96 CHART Functional Requirements TEM minutes authored by E&K. The attachment provides insight to early CHART policy decisions. Information is not available to identify the attendees of the 28 July 96 CHART Steering Committee Meeting. 

CCTV coverage should be as concentrated as feasible along segments/corridors with heavy recurring congestion, locations susceptible to high-accident frequency, and known choke points.

CCTV coverage should be less intense along other segments of interstate and major arterials with spacing based on roadway geometrics. 

“CCTV coverage in metropolitan areas is desired to be full motion, but can be compressed until communications alternatives are identified.”

Shops should get CCTV images to support the snow monitoring program and should occur gradually based on CCTV deployment.

CCTV to be distributed to eight major affiliates in Baltimore and Washington area.

CCTV deployment will include:

221 total cameras statewide: 21 existing SHA; 165 new SHA; and 35 new MdTA.

Approximately 140 SHA cameras will be deployed on roadways located in metropolitan CHART coverage areas, which includes interstate and major arterial roadways between Washington, Baltimore, Frederick, and Annapolis.

The projected SHA CCTV deployment schedule will be:

Expected Operational Date	Cameras Deployed	Total Cameras

	Fall 1995	21	21�	Fall 1996	16	37�	Fall 1997	54	91�	Fall 1998	39	130�	Fall 1999	20	150�	Fall 2000	15	165�	2000 +	21	186

Deploy speed surveillance coverage (135 wide beam, 52 lane specific, and 39 retrofit devices) to be concentrated with spacing averaging ½ to 1 mile along segments/corridors with heavy recurring congestion, locations susceptible to high accident frequency, and known choke points.

Deploy lane specific surveillance devices along severely congested portions to aid in faster determination/evaluation of incidents.

Deploy speed surveillance coverage for other interstate and major arterials with spacing between 1½  to 5 miles.

Existing wide-beam detectors should be moved to outlying areas as key points are retrofitted with lane-specific technology.

Speed surveillance systems deployed should be non-intrusive (roadside) to avoid lane closures for installation and maintenance.

Deploy TAR (12 additional transmitters) at key decision points and design to create corridors of like frequencies.

Deploy VMS (43 permanent, 6 portable/permanent, and 5 retrofitted drum signs) at freeway to freeway interchanges based on operational experience.

Deploy 7 public information kiosks.

The communications infrastructure should support the CCTV system primarily with secondary benefits of servicing other devices of lower bandwidth. The medium will likely be fiber optic with SONET OC48 bandwidth proposed in conjunction with the existing MCI/TCG fiber network.

A.4  CHART Telecommunications Meeting 1 August 95

According to the E&K minutes, the purpose of this meeting was to coordinate CHART telecommunications issues between ITSD, OOM, IRD, and DGS. The meeting was a follow-up to the 28 July 95 CHART Board meeting. The attendees are listed in Table A-3.

Table A - � SEQ Table_2_- \* ARABIC �3�.  Meeting Attendees 1 Aug 95

Name�Representing��Cameron, Cindy�CSC��Dirscherl, Edward�FSI��Gianni, Ben�CSC��Goepel, Charles�DGS��Marshall, Kenneth�FSI��McNeilly, Bernard P.�E&K��Moore, Alisoun�SHA/IRD��Point-Du-Jour, Jean Yves�SHA/ITSD��Randall, Jeffrey�JHK��Watson, Timothy�SHA/OOM��

Significant CHART discussion topics included the following.

CHART functional requirements for continuous monitoring capabilities at high volume and high accident links based on traffic data analysis and forecasting validate ½-mile detector spacing. These links were identified as:

I-495 from US 50 to I-270

I-270 from MD 124 to I-495

I-695 southwest and north sides, and

US 50 from I-495 to US 301.

CHART functional requirements for surveillance at high-volume-only links required only for motorist information validate 1½ mile detector spacing.

JHK stated “that a fully automated operation was not anticipated or designed for, particularly for recurring congestion.”

SHA recognizes that CHART will require additional operations and maintenance personnel to augment in-house staff.

The operational roles of District and maintenance shops are not understood.

District and maintenance shops desire video and detection viewing capability.

District and maintenance shop video and detection viewing control will be performed by the SOC.

Four TOCs (College Park, MCTMC, Golden Ring, AOC) currently control the CCTV cameras.

DGS desires a statewide fiber optic network to support distance learning and other key issues.

The SOC represents a CHART single point of failure.

A CHART cost analysis should be performed to fully understand the cost implications between private networks and leased line systems.

A.5  CHART Telecommunications Meeting 7 September 1995

According to the E&K minutes, the purpose of this meeting was to “Introduce CSC’s role in CHART, discuss the proposed CSC telecommunications task, review of current consultant tasks, and establish inter-consultant cooperation and coordination on action items. The attendees are listed in Table A-4.

�Table A - � SEQ Table_2_- \* ARABIC �4�.  Meeting Attendees 7 Sep 95

Name�Representing��Dirscherl, Edward�FSI��Gianni, Ben�CSC��Goepel, Charles�DGS��Haussler, Wayne E.�E&K��Holls, Jim�Whitney Bailey Cox & Magnani (WBC&M)��Marshall, Kenneth�PB Farradyne��McLaughlin, Glenn�SHA��McNeilly, Bernard P.�E&K��McVey, Jerry�SHA/OOM��Moore, Alisoun�SHA/IRD��Point-Du-Jour, Jean Yves�SHA/ITSD��Randall, Jeffrey�JHK��Walsek, Bill�SHA��Watson, Timothy�SHA/OOM��Significant CHART discussion topics included the following.

CSC was retained by SHA to develop a cost analysis template and to perform a CHART study. The study will have the following requirements:

It must include an analysis of leased telecommunication options versus installed (and State owned) hardwire or fiber optic interconnection systems. 

The task’s goal will be to develop a defensible architecture for the CHART system. 

The final product must be a useable communications concept architecture from which a detailed layout could be generated.

The study must focus upon Maryland communication needs, especially those of SHA. The final architecture may be multileveled with different types of systems servicing different types of equipment or areas, but SHA communication requirements must be the main focus.

E&K will finalize the logical device layout plan for the entire CHART and related elements in Maryland. The plan will be translated into a true map that can be used as an overlay of a Maryland roadway map.

CSC will be provided the “I-95 Corridor Coalition Final Report on Project Number 3, Surveillance Requirements/Technology."

A.6  MD SHA CHART Communications Analysis TEM 25 October 95

According to the E&K minutes, the purpose of this meeting was to “coordinate CHART device and telecommunication issues and discuss the project deliverables for the CSC CHART Communications Analysis Study” between E&K and CSC. The attendees are listed in Table A-5.

Table A - � SEQ Table_2_- \* ARABIC �5�. Meeting Attendees 25 Oct 95

Name�Representing��Cameron, Cindy�CSC��Gianni, Ben�CSC��Haussler, Wayne A.�E&K��McNeilly, Bernard P.�E&K��Significant CHART discussion topics included the following.

“Minimum detector spacing is one per node for each direction of travel. Detector placement for a node is within an interchange to interchange segment. Additional detection at either ½ or 1-mile spacing is required in areas of high incidents and recurrent congestion.”

“Maximum CCTV viewing for ‘full’ coverage is 1 mile in each direction. Full coverage is only desired in areas of high incidents and known congestion ‘hot spots.’ In other areas, CCTV cameras are only placed in the vicinity of major interchanges given that incidents and congestion typically occur at interchanges.”

“A hybrid system processing control is being developed to include centralized control with local control and/or viewing capabilities, depending on whether the local site is a TOC, District, or maintenance office.”

“Software modifications will be necessary if communications technology is revised. Software development provides specific data and video interfaces and is sensitive to the communications infrastructure.”

“CHART requires only data and video interfaces. Other statewide linkages being considered also require voice interfaces.”

CSC must develop a detailed conceptual design to determine the feasibility of:

Fiber optic connectivity to devices for the I-83/I-695/I-95 corridor

Incremental analysis to extend the existing fiber optic network (including trenching costs require for both leased and private network options as well as operations and maintenance support to maintain the system).

A.7  CHART Communication Architecture and Cost Analysis Study TEM 16 November 95

According to the E&K minutes, the purpose of this meeting was to “review project schedule, provide an update of the interview/data collection process and to obtain consensus on the use cases with accompanying scenarios.” The attendees are listed in Table A-6. This was the first formal consensus building use case scenario meeting.

Table A - � SEQ Table_2_- \* ARABIC �6�. Meeting Attendees 16 Nov 95

Name�Representing��Cameron, Cindy�CSC��Dirscherl, Ed�PBFI��Gianni, Ben�CSC��Goepel, Charles�DGS��Huoung, K. Peter�Volpe��Jacobs, Thomas�FHWA��Jones, William�FHWA��Marshall, K.R.�PBFI��McDonnell, Connie�DGS��McNeilly, Bernard P.�E&K��Moore, Alisoun�SHA-ITR��Point-du-Jour, Jean Yves�SHA��Randall, Jeffrey�JHK��Ritter, Gary�USDOT Volpe Transportation Center (Volpe)��Walsek, William�SHA��Watson, Timothy�SHA-OOM��Significant CHART Use Case discussion topics impacting CHART communications analyses included the following:

The 13 July 95 Draft CHART Strategic Plan includes five CHART corridor projects. Each project corridor has a three-level prioritization of device placement.

Priority One (P1) elements are basic and need to be in place immediately.

Priority Two (P2) elements are an extension of the basic elements and need to be in place within the next three years.

Priority Three (P3) elements should be constructed between 3 and 10 years and will complete the full build-out scenario.

The CHART user and TOC lists were revised to show:

TRANSCOM as the I-95 Corridor Coalition

MdTA Authority Operations Center (AOC) as a TOC

Montgomery County Traffic Management Center (MCTMC) as a TOC

CHART device list revisions affected CHART communication analyses as follows:

Include portable TARs

Exclude ramp meters

Include weather stations

Exclude video image detection systems (VIDS)

Exclude automated vehicle location (AVL) systems

Exclude the statewide 800 MHz system (due to funding limitations)

The Construction Management use case was merged with  the Event Management use case.

The Incident Management use case scenario revisions affected CHART communication analyses as follows:

ATR inputs should be included as part of “Detector” inputs

Current detector inputs are exception-based and used for speed data only

Detector occupancy data input is a future CHART requirement

CCTV will be controlled at both the TOC or SOC

Mobile CCTV will not be included

Montgomery County and SHA will not cross control each other’s CCTV assets but will have view capability of each other’s CCTV assets

The term “media” includes independent service providers such as SHADOW Traffic and METRO Traffic

Portable VMS units will not be included because they are programmed via cellular telephone

The Weather/Emergency Evacuation use case revisions affected CHART communication analyses as follows:

MD Emergency Management Agency (MEMA) must receive CCTV images

Voice communication will not be included in the CHART communication architecture

The Traffic Management use case revisions affected CHART communications analyses as follows:

TOC services should mirror SOC services

Add CCTV monitoring capability to Districts and SHA Maintenance Shops 

Media CCTV monitoring capability may be considered

Other camera issues discussed include the following:

SHA previously agreed that 15 frames per second (FPS) CCTV is acceptable for CHART and media needs (utilizes 384-Kbps bandwidth).

A previous SHA study determined that less than 3 FPS CCTV was not acceptable to the media but was acceptable for CHART needs. 

SHA has committed to integrating efforts with the media.

A.8  CHART Communication Architecture and Cost Analysis Study TEM 29 November 95

According to the E&K minutes, the purpose of this meeting was to “obtain consensus on the use cases with accompanying scenarios with representatives of SHA’s district and maintenance personnel statewide.” The attendees are listed in Table A-7. This was the second consensus building use case scenario meeting. 

Significant discussion centered on the need to distribute video images to Districts and SHA Maintenance Shops. The general consensus was that Districts need the video to respond to media and agency inquiries and Shops need the video to help determine the extent of their response for snow removal and other road maintenance emergencies.

A second topic of considerable discussion centered on the CCTV video rate: full motion video versus 15 FPS video. General consensus indicated that while full motion video feeds are preferable, 15 FPS video feeds are acceptable for CHART and commercial TV media purposes.

�Table A - � SEQ Table_2_- \* ARABIC �7�. Meeting Attendees 29 Nov 95

Name�Representing��Arch, Jeffrey�JHK��Bennett, Michael E. (Lt)�MSP-Electronics��Cameron, Cindy�CSC��Concannon, John�SHA-District 7 Traffic��Crozier, Fred�SHA-District 6 Maintenance��Dean, Marion�SHA-Denton Shop��Dirscherl, Ed�PBFI��Geiman, Jeff�SHA-District 4��Gianni, Ben�CSC��Kealy, Alan T.�MSP-CSA��Marquess, Alvin�SHA-SOC��McLaughlin, Glenn�SHA-ITSD��McNeilly, Bernard P.�E&K��Moore, Alisoun�SHA-IRD��Point-du-Jour, Jean Yves�SHA-ITSD��Polanowski, Bill�SHA-Glen Burnie Shop��Quaiyum, Hadi�SHA-District 1 Traffic��Rochon, Steve�SHA-ITSD��Small, George�SHA-District 6 Traffic��Wiles, Darrell�SHA-District 4 Traffic��Wolcott, Mark�SHA-OOM��Significant CHART Use Case discussion topics impacting CHART communications analyses included the following:

The CHART user and TOC lists were revised to show:

District 6 should have all TOC capabilities.

�CHART device list revisions affected CHART communication analyses as follows:

AVL transponders should be included in the analysis.

Low-bandwidth devices, such as information kiosks and alphanumeric pagers, should be included in the analysis.

CHART device information distribution was revised as follows:

CCTV 15 FPS quality is acceptable by the media, public and other agencies.

Metro Shops and Districts may need the capability to monitor up to four images.

Rural Shops and Districts may need the capability to monitor only one image.

The MSP needs to monitor incident images where CCTV coverage is available.

CHART device control was revised as follows:

TAR, VMS and traffic signals are programmed by the SOC, with the exception that District 6 programs these devices in its area and MCTMC programs signals in its area.

Each TOC should be able to control another TOC’s CCTV.

Public access to CCTV images will be controlled through the media interface.

CCTV control prioritization is: SOC, TOC, District

The CHART cost analysis will assume a reduction in snow scouts and elimination of snow monitors.

A.9  Fiber Optic Group (FOG) Meeting 6 December 1995

According to the E&K minutes, the purpose of this meeting was to “review the FOG mission, summarize previous FOG conclusions and recommendations, and receive a status update on the Baltimore-to-Washington Corridor fiber optic resource sharing project.” The attendees are listed in Table A-8. This was the first formal consensus building use case scenario meeting.

�Table A - � SEQ Table_2_- \* ARABIC �8�. Meeting Attendees 6 Dec 95

Name�Representing��Dirsherl, Ed�PBFI��Francois, Michael�SHA-IRD��Gianni, Ben�CSC��Goepel, Charles�DGS��Haussler, Wayne�E&K��Marshall, K.R.�PBFI��McDonnell, Connie�DGS��McVey, Jerry�SHA-OOTS/TOD��Moore, Alisoun�SHA-IRD��Point-du-Jour, Jean Yves�SHA-OOTS/ITSD��Stromer, Tom�SHA-IRD��Walsek, William�SHA-IRD��Watson, Timothy�SHA-OOM��Relevant discussion topics impacting CHART communications analysis included the following.

The bandwidth supplied by TCG may be insufficient for State needs by 1997.

The MCI/TCG contract was modified to extend the fiber optic trunk cable from the Park & Ride at the junction of I95 and I-495 to the University of Maryland College Park campus.

The fiber optic trunk extension to the University of Maryland was completed 4 Sep 95 with 72-strand aerial fiber optic cable.

There is concern that installation and use of non-AT&T equipment may invalidate part of the TCG contract related to maintenance because of equipment incompatibility.

MCI/TCG fiber optic trunk SONET hub provisioning is planned for the SOC, Route 40 Radio Shop, Brooklandville District 4 office, I-95 Park & Ride (MD 216), and College Park.

�A.10  CHART Steering Committee Meeting 20 December 1995

Draft results of the use case scenario analyses were presented to the steering committee at this meeting. The attendees are listed in Table A-9. 



Table A - � SEQ Table_2_- \* ARABIC �9�. Meeting Attendees 20 December 95

Name�Name�Name��Armstrong, Paul�Kassoff, Hal�Rochon, Steve��Buck, David�Kuciemba, Steve�Rodenhizer, Ed��Carriker, Roger�McDonnell, Connie�Rose, Doug��Courtney, Gail�McLaughlin, Glenn�Rossbach, Dave��Deblase, Robert�McMichael, Lee�Tyler, C.D. (Lt)��Francois, Michael�Moore, Alisoun�Walsek, Bill��Gianni, Ben�Moravec, Ray�Watson, Tim��Hicks, Tom�Penic, Michael�Welke, Ron��Igbinosun, Egua�Point-du-Jour, Jean Yves�Zezeski, Mike��Jacobs, Tom����The significant use case findings presented to the steering group included the following:

The SHA use cases validated for this study include the following scenario definitions:

1)�Incident Management�Incident detection, verification, response, clearance, and restoration��2)�Traffic Management�Traffic management during recurring rush hour traffic��3)�EOC Operation

(Weather Emergency/Evacuation)�Traffic management and public awareness during weather emergencies and public safety incidents (e.g., a gas leak)��4)�Event Management

(Special Event and Construction)�Public awareness of construction site locations or heavy traffic areas and possible alternative routes��CHART devices will include:

Detectors: wide beam radar, ATR, and loop detectors

CCTV

Weather and roadway sensors: pavement sensor, puck, and aerial station

Stationary and portable VMS

Stationary and portable TAR

Surface street control

Laptop computers and pagers

Kiosks (3-10 years), and

AVL (3-10 years).

Validated CCTV use includes the following:

CCTV monitors placed in all Metro District offices, TOCs (inclusive of AOC and MCTMC), Metro Maintenance Shops, and MSP Barracks

Shops and Districts require secondary control and monitoring capability within their CHART boundaries, and

Shops and Districts ability to view outside their CHART boundary is “nice to have” and included in the architecture only if no additional cost is incurred.

The administrator directed that the focus group review the use case scenarios before they are finalized.

A.11  CHART Communication Architecture and Cost Analysis Study TEM 22 February and 1 March 1996

According to the E&K minutes, the purpose of this meeting was to “discuss and resolve requirements related to the CSC communications study and receive an update of the analysis.” The minutes cover two meetings because the second meeting was a continuation of the first. The attendees are listed in Table A-10. This was the second consensus building use case scenario meeting. 

�Table A - � SEQ Table_2_- \* ARABIC �10�. Meeting Attendees at Meetings 22 Feb and 1 Mar 96

Name�Representing�Attended��Moore, Alisoun�SHA-IRD�(1)(2)��Zexeski, Michael J.�SHA-�(1)(2)��Kuciemba, Stephen�SHA-ITSD�(1)(2)��Watson, Timothy�SHA-OOM�(1)(2)��McVey, Jerry�SHA-OOM�(1)(2)��Igbinosun, Egua�SHA-OOM�(1)(2)��McDonnell, Connie�DGS�(1)(2)��Jones, William S.�USDOT ITS Joint Program Office�(1)��Jacobs, Thomas H.�USDOT FHWA Region 3�(1)(2)��Gianni, Ben�CSC�(1)(2)��Randall, Jeffrey�JHK�(1)��Insignares, Manuel S.�JHK�(2)��Marshall, K.R.�PBFI�(1)(2)��Dirsherl, Ed�PBFI�(2)��Haussler, Wayne E.�E&K�(1)(2)��Significant discussion topics impacting CHART communications analyses included the following.

CHART devices are categorized as either surveillance or traveler information

Surveillance devices are non-programmable and include traffic detectors, weather sensors, and CCTV, and

Traveler information devices are programmable and include VMS, TAR and advance sign.

Traffic signal system controls will be included at a later date as traveler information devices.

SHA generally clusters traffic surveillance and control devices to permit a single telephone connection point

When possible, traffic detectors are clustered with CCTV to provide a single telephone connection point and use the CCTV field hut for detector and communications equipment.

For study purposes, the trench distance between field device and telephone/power drop will be 1,000 feet.

For study purposes, District Office boundaries will be used to define a maintenance district.

For study purposes, devices and technology will be included only if they are either current or planned with defined documentation and funding.

For study purposes, the SCAN traffic control system will be considered a future item.

The State owns 48 optical fibers in the MCI/TCG Baltimore-Washington corridor. The optical fiber layout of the State’s 48 fibers is as follows:

Six optical fibers are shared with TCG, these include four fibers for the TCG/State SONET backbone ring and two fibers for possible future analog CCTV video signal transmission; these fibers are designated 1-6 in tube Green

Twenty-four optical fibers have been designated for connection between field devices, at ½-mile intervals, and at an adjacent SONET hub; these fibers are designated 1-12 in Tubes Blue and Orange

Eighteen optical fibers are unused; these fibers are designated 7-12 in tube Green and 1-2 in tube Brown, and

Twelve sites are scheduled for installation of the interconnect conduit and fiber optic cable between device and backbone conduit/manhole, and two of these sites will incorporate detector and CCTV in a single field enclosure.

Montgomery County controls all CCTV cameras installed by them, regardless of their location, and shunts the video into a codex for transmission to the SOC.

For specific study communication bandwidth sizing purposes, CHART facilities will include:

SOC

TOCs

AOC as a TOC and alternate SOC site

District Offices

Maintenance Shops

MSP Barracks, and

Maryland Emergency Management Agency (MEMA).

For study communication bandwidth sizing purposes, MDOT and non-MDOT facilities not identified above will be sized and provided the same quality of service as that given to CHART facilities of comparable size and operational status.

For study purposes, two types of CHART information flow will be analyzed:

SOC-centralized

Decentralized processing, but device control functions remaining at the SOC

For study communications sizing purposes, two CCTV data rates will be considered:

Compressed 15 FPS video at 384 Kbps

Full motion digital video at 5 Mbps

For study network maintenance estimation purposes, mean time between failure (MTBF) and mean time to repair (MTTR) will be:

MTBF - not defined

MTTR - 4 hours of outage per occurrence

SOC disaster fail-over to AOC - 12 hours; upon fail-over AOC will control VMS, TAR, and CCTV devices.

For study network sizing purposes, the network must support remote diagnostic maintenance of CHART devices.

CHART devices that can be controlled via dial-up lines only will not be included in the study since the communications medium has been preset and will not be affected by the analysis.

A.12  CHART Communication Architecture and Cost Analysis Study Meeting 4 April 1996

According to the E&K minutes, the purpose of this meeting was to “discuss and resolve requirements related to the CSC communications study and receive an update of the analysis.” The attendees are listed in Table A-11. 

�Table A - � SEQ Table_2_- \* ARABIC �11�. Meeting Attendees 4 Apr 96

Name�Representing��Francois, Michael�SHA-IRD��Gianni, Ben�CSC��Gunshol, Larry�CSC��Haussler, Wayne�E&K��Insignares, Manuel S.�JHK��McDonnell, Connie�DGS��McVey, Jerry�SHA-OOTS/TOD��Moore, Alisoun�SHA-IRD��Point-du-Jour, Jean Yves�SHA-OOTS/ITSD��Ruby, Jim�CSC��Watson, Timothy�SHA-OOM��Young, John�SHA-��Zezeski, Michael J.�SHA-��Significant discussion topics impacting CHART communications analyses included the following. The discussion topics were based on CHART device assumptions shown in Table A-12.

For study purposes, SHA wireless communication systems will not be included because of undefined data transmission requirements.

For study purposes, State controlled closed loop traffic signal control systems will be included in the final report.

CCTV bandwidth of 384 Kbps was accepted for incident management, traffic management, and maintenance operations based on comparison of concurrent video tape recording of CCTV images at full motion and 15 FPS rates showing day/night, dry/wet images. Notwithstanding this acceptance, the study will include analysis of both analog and digital communication sizing requirements.

Existing VMS communication is provided by:

56-Kbps multidrop link over leased lines using HDLC protocol

A multidrop modem supporting six channels at each drop/installation 

Two 9.6-Kbps control and communication lines for some older VMS installations

One 9.6-Kbps line for new VMS installations

In addition,

9.6 Kbps is utilized because it is the lowest possible rate accepted by both the VMS and multidrop communication system

Each VMS is polled every two minutes to monitor the current VMS state

Future VMS installations may follow the National Transportation Communications for ITS Protocol (NTCIP).

Existing and planned TAR operation requires:

One communication circuit capable of transferring dual tone multifrequency (DTMF) signaling for control and 9.6-Kbps data stream signaling to record messages

One communication circuit for high fidelity audio monitoring

Inter-TAR communication provisioning is needed to support master-slave TAR operation as shown in Figure A-1. 

The traveler alert sign re�quires a communication circuit capable of DTMF signaling for control of the sign.

Automated Traffic Recorder (ATR) devices used for CHART will only be used for traffic count and will be connected to a Type 170E traffic-monitoring controller.

Doppler type overhead or side-fire radar sensors used for traffic monitoring are directly connected to roadside Type 170E traffic-monitoring controllers.

Existing Type 170E controllers operate as follows:

They communicate with the SOC via 2.4-Kbps analog dial-up circuits

They operate on an exception reporting basis

As currently configured, they do not support quick reporting of traffic incidents

ATR and traffic monitoring radar sensors are generally located less than 600 feet from the Type 170E controller but may be located up to 1,000 feet from the controller if a line amplifier is used

SCAN, the weather and pavement sensor system used by the State, operates as follows:

It consists of one or more embedded pavement sensor “pucks” integrated with an aerial weather information system

It currently is polled by a regional central processing unit (CPU) via a dial-up 9.6-Kbps circuit, and

the regional CPU reports its findings to the SOC and regional District Office

Currently, all CHART subsystems have their own servers at the SOC and a central function tracks all incoming data and status of all devices.
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�A.13  CHART Communication Architecture and Cost Analysis Study Meeting 19 April 1996

According to the E&K minutes, the purpose of this meeting was to “review current operating, worst case assumptions and study scope decisions for the devices discussed at the April [4], 1996 meeting; to discuss the impact of device operating assumptions on the edge of the network; to discuss the impact of the macro-level centralized vs. distributed system analysis; and to discuss alternate transport and switching technology choices.” The attendees are listed in Table A-13. 

Table A - � SEQ Table_2_- \* ARABIC �13�.  Meeting Attendees 19 April 96

Name�Representing��Copobianco, Marc�Volpe��Dirscherl, Ed�PBFI��Francois, Michael�SHA-IRD��Gianni, Ben�CSC��Haussler, Wayne�E&K��Insignares, Manuel S.�JHK��McDonnell, Connie�DGS��McNeilly, Bernard P.�E&K��Moore, Alisoun�SHA-IRD��Point-du-Jour, Jean Yves�SHA-OOTS/ITSD��Ruby, Jim�CSC��Watson, Timothy�SHA-OOM��Young, John�SHA-��Zezeski, Michael J.�SHA-��Significant discussion topics impacting CHART communications analyses included the following. The continued discussion topics were based on CHART device assumptions shown in Table A-14.

Traffic Monitoring Sites

ATRs

All ATRs on I-495, I-695, I-95, I-83, and “Reach the Beach” US 50 are CHART traffic monitoring stations 

All CHART ATRs have two loops per lane

All CHART ATRs will be retrofitted to operate with the Type 170E controller

Type 170E bandwidth is between 1.2 and 2.4 Kbps

Type 170E controllers will be polled once per minute

Type 170E controllers are normally installed with Model 400 modems (1.2 Kbps), and

Any modem upgrade for the Type 170E controller would require a ruggedized modem (temperature, humidity, and dust) with an adapter data cable that connects to Type 170E terminal screw posts on one end and the modem connector on the other end.

Bandwidth requirements to support synchronized TAR operation are deemed to be insignificant for the study.

To ensure TAR traveler alert signs are reliably illuminated, TAR traveler alert signs will be polled once per minute.

�Table A - � SEQ Table_2_- \* ARABIC �14�. Assumptions Discussed at the 19 Apr 95 Meeting

�

�Table A - 14. Assumptions Discussed at the 19 April 95 Meeting (Cont’d)

�

A.14  CHART Communication Architecture and Cost Analysis Study Meeting 10 May 1996

According to the E&K minutes, the purpose of this meeting was to “review hybrid build assumptions for the Cost Analysis being conducted by CSC.” The attendees are listed in Table A-15. 

Table A - 15. Meeting Attendees 10 May 96

Name�Representing��Dirscherl, Ed�PBFI��Gianni, Ben�CSC��Gunshol, Larry�CSC��Haussler, Wayne�E&K��McDonnell, Connie�DGS��Rossbach, David�SHA��Ruby, Jim�CSC��Zezeski, Michael J.�SHA-��Significant discussion topics impacting CHART communications analyses included the following.

For study purposes, a one-minute poll interval for metro area traffic monitor controllers will be assumed.

The assumption that rural traffic monitoring devices must be polled at one-minute intervals must be revalidated.

The assumption that TARs and Traveler Alert signs must be polled must be revalidated.

A.15  CHART Communication Architecture and Cost Analysis Study Meeting 24 May 1996

According to the E&K minutes, the purpose of this meeting was to “review hybrid build assumptions for the Cost Analysis being conducted by CSC.” The attendees are listed in Table A-16. 

�Table A - 16. Meeting Attendees 24 May 96

Name�Representing��Dirscherl, Ed�PBFI��Francois, Michael�SHA-IRD��Gianni, Ben�CSC��Gunshol, Larry�CSC��Haussler, Wayne�E&K��Kuciemba, Stephen�SHA-ITSD��McDonnell, Connie�DGS��Moore, Alisoun�SHA-IRD��Point-du-Jour, Jean Yves�SHA-OOTS/ITSD��Ritter, Gary�Volpe��Rossbach, David�SHA��Ruby, Jim�CSC��Snyder, Robert�SHA��Young, John�SHA-��Zezeski, Michael J.�SHA-��Significant discussion topics impacting CHART communications analyses included the following.

Regarding Montgomery County-owned CCTV usage:

MCTMC currently provides the SOC a single video feed from its video switcher

Interconnection of MCTMC CCTV cameras is along County highways

The assumption that the County will provide connection to CCTV camera installations the State wants to control is questionable

The assumption that connection to County CCTV video will be via fiber optic cable is also questionable

It was reiterated that the State controls all traffic signals on all State roadways except in Montgomery County and Baltimore County.

For purposes of the study:

The assumption that field devices could be on either side of a roadway was validated

The horizontal distance, parallel to the roadway, between point-of-presence (POP) of the trunk line splice point and the field devices, on average, ranges between 0 feet and ¼ mile

CSC will assume that fifty percent of the devices will be the minimum perpendicular (to the roadway) distance from the trunk line POP

CSC will assume that fifty percent of the time the (across the roadway) distance will be a maximum of three lanes plus shoulders, median strip and side-of-road set back

CSC will assume the horizontal distance along the roadway between trunk line POP and fifty percent of the devices will be ¼ mile

CSC will assume the horizontal distance along the roadway between trunk line POP and fifty percent of the devices will be 0, or minimum, distance

CSC will assume that “slotting” in the shoulder will generally be used instead of trenching

CSC will assume that directional boring will be used for across roadway conduit installation.

SHA Headquarters will not receive a special video feed; its video requirement will be sufficiently met by the SOC.

Other headquarters, such as MdTA, will have the equivalent of a TOC’s information and video feed from the SOC but will not have the ability to select or control cameras.

Modal headquarters getting video feed from the SOC will not be dual homed to the AOC to ensure continuous video feed should the SOC fail.

A.16  CHART Communication Architecture and Cost Analysis Study Meeting 7 June 1996

According to the E&K minutes, the purpose of this meeting was to “review hybrid build assumptions for the Cost Analysis being conducted by CSC.” The attendees are listed in Table A-17. 

�Table A - 17. Meeting Attendees 7 Jun 96

Name�Representing��Dirscherl, Ed�PBFI��Francois, Michael�SHA-IRD��Gianni, Ben�CSC��Gunshol, Larry�CSC��Haussler, Wayne�E&K��Jacobs, Thomas H.�USDOT FHWA��Marshall, K.R.�PBFI��Moore, Alisoun�SHA-IRD��Point-du-Jour, Jean Yves�SHA-OOTS/ITSD��Rausch, Robert G. Jr.�JHK��Ruby, Jim�CSC��Zezeski, Michael J.�SHA-��Significant discussion topics impacting CHART communications analyses included the following:

The CSC assumption that POP will be available every ½ mile, with a fiber optic splice at each POP along the Baltimore-to-Washington I-95 fiber optic backbone system is excessive. The I-95/I-83 corridor required approximately 47 POP locations to service a full build-out of over 70 miles of roadway.

SHA requires a 99 percent level of CHART operation.

Media access to video images will be provided by media purchased equipment.

Media video access may be installed at any ATM switching point in the system.

Media will be allowed to access any image but will not be provided camera control.

The study will reflect initial operational capability (IOC) costs but not full operational capability (FOC) costs.

The existing JHK CHART design supports a distributed system, but decentralization should be examined on a location by location basis.
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