2.7  Enumerated CHART Requirements


The CHART requirements which were developed in support of this cost study were presented for approval at a joint meeting of the CHART Steering Committee and the CHART Board on 28 June 1996.  The requirements which were subsequently validated and accepted are presented here in tabular format as Tables 2-13 through 2-21.





Table 2-13.  Miscellaneous CHART Deployment Requirements


CHART Road Segments�
58�
�
CHART Device Sites�
1019�
�
Total CHART Roadway Miles�
546.0�
�
Total Miles Considered for Build�
188.7�
�
CHART Device Placement As Documented by Recent GIS Database and Mapping Activity�
�
SHA CHART Device Installation Guideline�
�
Existing�
�
Devices Designated P1’	immediately�
�
Devices Designated P1	within 1 year�
�
Devices Designated P2	within 3 years�
�
Devices Designated P3	within 10 years�
�



Table 2-14.  Number of CHART Device Sites by Type


Automated Traffic Recorders (ATR)�
86�
�
Traffic and Roadway Monitors�
521�
�
Pavement Sensors (RWIS)�
58�
�
Traveler Advisory Radio Transmitters (TAR)�
50�
�
Variable Message Signs (VMS)�
112�
�
Closed Circuit Television Cameras (CCTV)�
175�
�
Dynamic Traveler Alert Signs�
17�
�



�
Table 2-15.  CHART User Facilities


SOC�
Statewide Operations Center�
�
MdTA AOC�
Maryland Transportation Authority - Authority Operations Center (SOC Failover)�
�
MEMA�
Maryland Emergency Management Agency�
�
TOC�
Traffic Operation Center�Essex/Golden Ring�College Park�Montgomery County Traffic Management Center�Authority Operations Center�LaVale�Bay Bridge�
�
District�
Seven District Offices�
�
Shop�
35 Maintenance Facilities including the Radio Shop�
�
MAA�
Maryland Aviation Authority�
�
MPA�
Maryland Port Administration�
�
MTA�
Mass Transit Administration�
�
MSP�
Department of Maryland State Police Headquarters�
�
MSPB�
Maryland State Police Barracks (video distribution)�Easton, Forrestville, Rockville, Glen Burnie, Essex/Golden Ring,�Annapolis, Waterloo, Frederick�
�
Media�
Washington and Baltimore commercial TV broadcast station hub facilities�
�



Table 2-16.  CHART Use Case Results


Monitor the ATRs and traffic and roadway monitoring devices�
�
Select, view, and P/T/Z CCTV cameras�
�
Handoff and arbitrate P/T/Z control of CCTV cameras and monitor CCTV enclosures�
�
Distribute the CCTV images (internal CHART and to the media)�
�
Arbitrate access to, program, and audit VMS, TARs, and the Traveler Alert signs�
�
Monitor pavement and weather sensors and make this information available on the SCAN servers�
�
Distribute Weather Information�
�



�
Table 2-17.  CHART Functional Capability by Site Based on Operational Need


������



�
�
�
�
�
�
SOC�
A�
A�
A�
A�
A�
�
AOC�
Ad�
Ad�
Ad�
X, Ad�
Ad�
�
TOC�
�
A�
X�
X�
�
�
District�
�
X�
�
X�
�
�
Shops�
�
X�
X (D-6)�
X�
�
�
MSP�
�
X�
�
�
�
�
�Other CHART Agency�
�
�
�
�
�
�
Legend:


A	-	All devices


Ad	-	All devices in SOC disaster recovery mode only


X	-	Devices within area of responsibility�
�



Table 2-18.  CCTV Viewing Capability Based on Operational Need


SOC�
16 simultaneous images out of total number of CCTV sites but no more than 7 from any one Engineering District�
�
AOC and MEMA�
Same 16 images as the SOC�
�
TOCs�
7 simultaneous images out of the total number of CCTV sites in their area of responsibility�
�
Metro District (3, 4, 5, 7)�
7 simultaneous images out of the total number of CCTV sites in that Engineering District�
�
Metro Maintenance Shops�
1 image out of the total number of CCTV sites in that Engineering District�
�
Selected MSP Barracks�
1 image�
�
Other CHART Agency�
Same 16 images as the SOC�
�
�
Table 2-19.  CHART Device Requirements


Device�
Number of Sites�
Communications Requirements�
Operating�Scenario�
�
CCTV�
176�
15 FPS at 384 Kbps per camera provides minimum acceptable image. Two 9.6-Kbps channels for camera control and enclosure monitoring. Separate voice channel requirement for maintenance purposes.�
Dedicated service required to each CCTV site since usage of cameras is operator demand based and potentially frequent. Each CCTV site can house 1-3 cameras. Certain CHART sites may request images from their Engineering District. Camera control must be arbitrated in a hierarchical fashion among all image consumers. The hierarchy of prioritized control is SOC-TOC-District-Shop. Higher priority can always override control. Image “tours” will probably be needed. This scenario is based on user requirements and represents a change to the current mode of operation.�
�
170E Control�
606�
Maximum data rate of 2.4 Kbps for data collection and separate voice channel for maintenance.�
Urban Type 170E controllers will be polled at a frequency of up to once per minute to obtain average speed data for roadway links and also to ensure that speed detection for that link is operational. A very small amount of data on the order of 20 bytes will be obtained on each poll. Rural controllers will call-in on an exception basis at a much lower frequency to report average speed when it changes. Polled-mode is based on operational requirements and represents a change to the current system.�
�
- Loop/ATR�
86�
�
Certain existing dual loop installations are hardwired to Type 170E controllers for speed detection. Will be replaced with radar detectors as loops go out of service.�
�
- Radar�
520�
�
Typical sites have at least 2 multi-lane radar detectors muxed to a Type 170E controller.�
�
VMS�
114�
Older signs have two low-speed channels. Currently 56-Kbps multidrop with two 9.6-Kbps channels for each VMS. Separate voice channel for maintenance.�
�
�
TAR�
52�
3 voice grade lines�
Uses one line for recording and control. Control via DTMF.  Second line  for continuous monitoring of transmitted messages.


Third line used for TAR to TAR synchrony to permit master-slave operation. Any TAR can be master or slave. Up to four TARs need to be programmed for master-slave synchronized transmission. This feature not currently used but is desired.�
�
Traveler Alert Sign�
17�
1 voice grade line�
Used to announce TAR message but independent of TAR communications. Flashers turned on and off by operator via DTMF command. CHART desires to poll once per minute for health and status but the device does not currently support this.�
�
RWIS�
56�
1 voice grade line�
Combined pavement and weather information station operates with SCAN COTS software on Windows NT servers at district offices. Used frequently in bad weather. Currently operate as dial-up devices.�
�
�
Table 2-20.  CHART Futures Requirements


Integration of Traffic Signal System�
�
Integration of SHA 450-MHz Radio System�
�
CHART Traveler Public Kiosks�
�
CHART Traveler Information Internet Distribution�
�
Automatic Vehicle Location�
�
Reception of Live Airborne Video�
�






Table 2-21.  CHART Network Management Requirements


Network Management


Health and status monitoring


Fault management�
�
Network Availability


Network availability goal is .99


Maximum of 4 hours of outage per occurrence of downtime


Switchover to disaster recovery site (AOC) with full operational capability after 12 hours


Survivability of nominal backbone network�
�
Network in-field maintenance requirements


Talk channel via craft port for use by OOM to allow maintenance personnel to coordinate between field electronics sites and maintenance base�
�
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