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Project Description

The County of Los Angeles, in cooperation with the cities within the Pomona Valley, has determined that development of an Intelligent Transportation System (ITS) in the Pomona Valley would help to reduce congestion, enhance mobility, and manage event traffic.  The Pomona Valley Intelligent Transportation Systems (PVITS) program was conceived as a recommendation from the Pomona Valley ITS Feasibility Study completed by the LACMTA in 1995.  The ultimate objectives of the Project are to: 

· Improve mobility by optimizing traffic management on arterials and freeways; 

· Enhance Route 60 capacity by better coordinating freeway traffic with parallel arterials;

· Improve agency efficiency by coordinating management of operations and maintenance efforts among and between agencies; and 

· Increase agency staff productivity by providing low-maintenance, high-quality communications and computational tools to assist in daily management and coordination activities.  

The Pomona Valley ITS project has been prioritized into a phased implementation program of several key ITS components.  The major components of the program are briefly summarized here.

Advanced Traffic Management System (ATMS) – to establish the capability for traffic signals on regionally significant arterials to be remotely operated and monitored by responsible local agencies within the region.  An ATMS is a software package that provides these capabilities to agency staff.   

Agency Integration – to connect each agency to Los Angeles County’s Information Exchange Network (IEN) for data sharing, monitoring of other agency’s traffic signals and improving the ability of local agencies to coordinate their daily traffic management and occasional incident/event management activities. 

Advanced ITS Components – the added capabilities of visually monitoring current traffic conditions during congestion and providing travelers with current traffic condition information.  Closed-circuit television (CCTV) cameras are the only advanced ITS components that are proposed as a part of the currently funded phases of this program. 

Communications – the infrastructure required for all of these components to work effectively is the communication network.  The communications for this program will be accomplished primarily through existing interconnect and new leased connections.  A small segment of new interconnect will be constructed due to cost effectiveness.  

Control Centers – Each city has identified a location for a local control center (LCC) to be established within currently available office space from which the local traffic can be managed utilizing these tools. A subregional traffic management center (TMC) will be located at the City of Diamond Bar that will act as their LCC and additionally will house any equipment that is required to serve the whole subregion, such as the IEN corridor server required for agency integration.  

1.0
Background

The Conceptual Design Report of this project provides a framework for the complete PVITS program.  This system includes the recommended ATMS hardware and software, communications network, subregional TMC facility, and LCC locations.  This report outlines anticipated operations and maintenance requirements and responsibilities based on the Conceptual Design, including how the stakeholders will coordinate together to accomplish the goals and objectives of the Pomona Valley ITS program.

1.1
Purpose of Report

This report describes the operations and maintenance (O&M) plan for the system proposed in the conceptual design report.  It is envisioned that this O&M plan will show the processes needed to keep the ATMS, subregional TMC, and LCC sites fully operational in a way that benefits but does not overstress the individual agencies in the Forum.  

1.2 Methodology

The O&M plan to be described in this report was developed by looking at the following areas:

· Operation of the subregional TMC and LCC sites including hours of operation, staffing requirements, and general ATMS operating procedures.

· Maintenance of the subregional TMC and LCC sites including computer hardware and software, field devices, communications network, and staff training and development.

· Preliminary opinions of cost of the annual operation and maintenance requirements.

1.3
Report Organization

The information in this report is presented in the following sections:

Section 1 –  Background

Section 2 –  Operations

Section 3 –  Maintenance

Section 4 –  Annual Costs

Section 5 –  List of Acronyms

2.0
OPERATIONS

This section addresses the staffing and hours of operation estimates for the proposed subregional TMC and the LCC sites in Pomona Valley.  The recommendations provided in this section apply to the following:

· Proposed new ATMS at Claremont Local Control Center

· Proposed new ATMS at Diamond Bar Subregional TMC 

· Proposed new ATMS at La Verne Local Control Center

· Proposed expansion of existing ATMS (Quick Net IV) at Pomona Local Control Center

· Proposed new ATMS at San Dimas Local Control Center

· New ATMS (currently being developed and installed) at Los Angeles County Department of Public Works (DPW) Traffic Management Center in Alhambra which will be operating the traffic signals and related ITS field elements for unincorporated County area in the Pomona Valley along with field elements owned by the Cities of Industry and Walnut under contract.

2.1
Staff Requirements

The subregional TMC and LCC are not intended to require new staff for operations.  The program was specifically designed to accommodate this requirement of no new staff in order to eliminate potential increased staffing costs.  As such, hours of operation and other operations and maintenance components of the program are developed in line with this tenet.  

Each LCC is proposed to provide a dedicated workstation with proposed ATMS software and/or a dedicated workstation with the proposed IEN software to stakeholder agencies that provides existing agency staff with the capabilities of monitoring and controlling local traffic signals and other ITS field devices through the ATMS.  

2.2
Hours of Operation

At a minimum, the subregional TMC and LCCs are recommended be staffed during regular business hours (specifically during peak periods which occur within regular business hours) on an as-needed basis.  If existing staff schedules were staggered, they could be staffed to cover both peak periods.  Peak period coverage would correlate to up to twenty hours of system operations per week.  For most agencies, the system can be monitored and operated during these times with minimal additional time commitment required.  Larger agencies with more traffic signals (Pomona and potentially Diamond Bar) may find that additional time is needed for system operation and monitoring above the estimated twenty hours per week of peak period monitoring.  These agencies may want to budget an additional five to ten hours per week for system monitoring initially and adjust staffing as needed to accommodate the operational objectives of each agency.   

An example of the staggered work schedule would be as follows:

An agency currently has two staff that will be trained to manage and operate the proposed system, and each is currently working 8AM to 5 PM Monday through Friday.  Their schedules may be staggered according to one of the following scenarios:

Scenario A:

· Staff person #1:  Monday through Friday 7 AM – 4 PM

· Staff person #2:  Monday through Friday 9AM – 6 PM

Scenario B:

· Staff person #1:   Monday through Thursday 7 AM – 6 PM

· Staff person #2:  Tuesday through Friday 7 AM – 6 PM

These scenarios can be altered to cover variations in peak periods experienced in each locale.  In those instances where an agency only has one staff person to manage the system, they may choose to implement the former recommendation and have that individual utilizing and managing the system during the portion of the peak periods that overlap with the person’s regular schedule (for example, a person working Monday through Friday from 8AM to 5 PM would be present in the LCC and/or utilize the proposed ATMS, IEN and other tools from 8AM- 9 AM and again from 4PM – 5 PM).  

In the case of an agency with limited resources, that agency may choose to operate the system only on an exception basis in response to system alarms indicated field maintenance requirements or other alerts requiring special attention.  

In some instances, agencies that will own and operate ATMS may choose to include remote workstation capabilities to enable staff to connect to the central ATMS server remotely via a virtual private network (VPN) connection and/or a dial-up connection from home or from the field to enable troubleshooting and after-hours operation on an as-needed basis without requiring access to the LCC after hours.    

2.3
ATMS Operational Responsibilities

Operations at those agencies that have existing or proposed ATMS (Claremont, La Verne, 
San Dimas, and Pomona LCCs and the subregional TMC at Diamond Bar) are anticipated to consist of the following:

· Monitoring and control of traffic signal timing and coordination

· Use of CCTV camera images for troubleshooting traffic management and traffic signal timing and maintenance (where applicable)

· Coordination of traffic signal timing with other jurisdictions (as desired and needed by each agency)

· Monitoring of traffic signals for maintenance and troubleshooting

The everyday activities and duties of the subregional TMC and each LCC are related to these functions.  The ATMS software will monitor and control the traffic signals, so the role of the staff is to receive any alerts or errors from the ATMS and go through the necessary steps to solve the problems and return the ATMS to normal operations.  The staff will also monitor the status of the signal system using the ATMS software and information from the CCTV video to make any changes to the signal operations.

Of the agencies listed above, only Pomona has a system in existence currently.  As such, they have the capability of performing some of these operations.  There are currently 32 signals that are connected to their existing system that are a part of the Alameda Corridor East demonstration project.  Very few of these are on regionally significant arterials and as such fall outside of the purview of this project.  In addition, another 50 or 60 traffic signals are connected to the system, many of which are located on regionally significant arterials.  There are also several CCTV cameras in place throughout the City.  For those traffic signals that are connected to the system, the city is currently able to monitor and control the timing and coordination as well as to monitor for maintenance and troubleshooting.  Where CCTV cameras are installed, images can be used for troubleshooting traffic management and traffic signal timing and maintenance as well.  The City does not currently coordinate timing on a daily or otherwise regular basis with adjacent agencies.  Expansion of the City of Pomona’s system to connect with additional traffic signals will provide those same expanded operations capabilities at those locations.  Connection with the IEN will allow for regular interaction with adjacent agencies for corridor timing coordination.  

It is anticipated that Pomona may desire to budget additional resources on a weekly basis to cover the additional traffic signals that will be connected to the system and the performance of additional operational functions that they may desire to perform.  It is recommended that the City of Pomona budget for the additional staff time necessary to monitor the system during peak periods plus an additional 5 to ten hours per week. 

2.4
Potential Future Coordinated Reponses

Over the long term, agencies may choose to provide after hour and special event monitoring and control as well as expanded coordination among the agencies.  These activities would occur as desired by each individual agency and are not anticipated to occur during the initial phases of this project. The connection of each agency to the IEN will allow the various agencies within the Pomona Valley to share information and potentially share control of devices within the subregion, as well as share information (monitoring) with agencies and stakeholders in other areas of Los Angeles. The IEN connections are proposed to be funded by existing program funding as a part of the second construction and integration phase. 

3.0
MAINTENANCE

This section addresses potential maintenance to support the hardware, software, field equipment, and communications for the Pomona Valley ITS program.  This involves maintenance of the central and field equipment, communications network, and staff training and development.  Each of these maintenance items has associated costs that will be discussed in the following chapter.

3.1
Computer Hardware and Software

Each agency has identified a location for a LCC to be established within currently available office space from which the local traffic can be managed utilizing their ATMS and/or IEN software. The LCCs are the locations identified at each city for placement of a computer from which that agency’s ATMS is proposed to be operated (as applicable) and a separate computer for accessing data through the IEN.  Additional computer and communication equipment will be located in the existing equipment or server room at each jurisdiction with the exception of Pomona, whose computer equipment is proposed to be located in the LCC at the transit center or in a currently unoccupied space upstairs from the LCC (also in the transit center), and Industry and Walnut whose traffic signals are proposed to be monitored under contract by Los Angeles County DPW.  As such, associated communication equipment for Industry and Walnut is proposed to be located at Los Angeles County’s TMC in Alhambra.  
For those agencies that are proposed to receive new ATMS as a part of this program (Claremont, Diamond Bar, La Verne and San Dimas), the current funding for the program will provide the capital expenditure for the proposed ATMS servers, computers and communication equipment along with initial service warranties in line with each agency’s general purchasing standards for similar computer equipment.  The equipment will be purchased as the property of each individual agency.  Following the initial capital purchase and at the conclusion of any included warranties, each agency will have the responsibility of maintaining and/or replacing this equipment over time just as with the cities’ other existing computer and communication equipment.  In line with general office computer, server, and network maintenance, it is estimated that the routine maintenance for a new proposed LCC with an ATMS and IEN could equate to approximately 20 hours per year or $ 3000 per year.

The software related to the proposed ATMS may need some troubleshooting and maintenance by the vendor after the initial installation.  Depending on the system, commercial off-the-shelf (COTS) ATMS software is often updated periodically with enhanced functionality.  Updates can happen as frequently as several times per year.  Additionally, the computers and operating systems used for the ATMS are generally the same as are used by agencies for standard office use.  The operating systems on the computers have a life of about five years before a major upgrade version is released.  The operating system should be kept current with available service packs and/or patches as made available by the operating system (OS) vendor in line with the same upkeep of the standard office network and equipment.  This is recommended as the outdated operating systems are often not supported by the OS vendor for very long after the major update is released. Additionally, new software programs or patches that are introduced to the workstations may likewise not be compatible with an outdated operating system.  Also as a part of the regular system maintenance, a firewall and potentially other security-related software will need to be maintained and upgraded and/or replaced over time in line with each agency’s security standards.

Likewise, the computer hardware including PC’s, servers, communications hardware, and other computer equipment has an estimated life of about five years.  Similar maintenance costs are associated with hardware due to periodic issues with performance, compatibility, or integration as well as replacement which may be budgeted for every five years.  The maintenance costs would include labor and replacement costs.

Under similar purchasing arrangements, each agency in the Pomona Valley will receive hardware necessary to connect to the IEN.  Just as with ATMS equipment, each agency will have regular maintenance and replacement responsibilities for this equipment.

The ATMS and the IEN are proposed to reside on a local area network that is separate and independent from the standard office LAN at each agency (for a total of one proposed independent LAN in addition to the existing office LAN at each agency).  This is proposed in order to maintain the security of the systems.  Each LAN will require standard maintenance and upkeep in line with that of the existing office LAN.

3.2
Traffic Signals and ITS Field Devices

Aside from maintaining the central hardware and software at each location, there is also the need to maintain the actual field equipment that is being monitored by the central facilities.  This field equipment includes the existing traffic signals and controllers (both existing and proposed) and proposed ITS devices such as CCTV cameras. Maintenance of the equipment located within a jurisdiction is that agency’s responsibility.  

Traffic signal controllers, controller components (such as the CPU board), and firmware, may be upgraded as a part of this program on a case-by-case basis in order to establish central communications and control.  These upgrades are needed primarily to enable traffic signals to communicate with a central traffic control system and/or with the IEN.  The existing funding is proposed to pay for these capital expenditures. Each agency will continue to be responsible for the upkeep and maintenance of their own equipment, whether upgraded by this program or not, and no additional maintenance expenses are anticipated for these upgrades.  Routine maintenance for traffic signal and controller equipment could equate to approximately a half hour per intersection per month or $600 per year per camera in field maintenance efforts (including salary, overhead, benefits, etc for the signal technician’s time.)

Traffic signals have significant maintenance responsibilities.  Labor is required to resolve any controller conflicts (such as a signal in flash), replace burned out bulbs, enter new timing plans, and other general equipment maintenance and upkeep.  Generally the signal heads, cabinet, controller, and cables at a single intersection have a long life.  They general only need complete replacement of any equipment when the intersection geometry is changed, the controller/cabinet configuration is upgraded, or after a catastrophic event such as a flood or lightning strike.  This maintenance is currently being performed by each agency. The basic traffic signal equipment maintenance is not anticipated to change following the installation of a centralized traffic signal system.  The system may reduce the staff time to troubleshoot equipment and communication problems in the field by providing alarms and other data to operators at each LCC/ TMC regarding the current operations and communications at each intersection.  This would reduce the need for staff to travel to the site in the field for each reported error.  

CCTV cameras generally have a life of about 10 years.  In that time there is regular maintenance and upkeep associated with the cameras.  A technician may need to visit a camera quarterly to clean the viewing lens, adjust the manual zoom if applicable, remove any debris from the view path, grease and lubricate the moving parts of the pan-tilt-zoom (PTZ) unit, and check the electrical and communications connections of the camera.  This could equate to approximately an hour and a half per visit or $600 per year per camera in field maintenance efforts (including salary, overhead, benefits, etc for the signal technician’s time.)

3.3
Communications Network

The communications network that is proposed to provide center-to-field and center-to-center communication in the Pomona Valley is proposed to be comprised of existing interconnect (copper and fiber) supplemented by leased communications. One segment of new fiber interconnect is proposed for cost effectiveness on Colima Road. The maintenance costs associated with the leased portion of the communications network are solely the leasing costs paid to the owner of the network.  

The MTA allows program funding to be allocated to leasing communication lines under the following conditions (per MTA’s leased line policy).  The following text was provided by MTA:

“Ten year cap on lease expenses. 

· The County and local agencies participating in the lease of communication lines must sign an agreement with the MTA committing to fund lease costs after 10 years.

· Savings achieved from leasing communication lines shall be returned to the MTA.

· Agencies entering into leased line agreements will provide all documents to the MTA for review and approval prior to entering into any agreement.

· The payment of lease costs in no way implies that the MTA will pay on-going O&M costs associated with this ATMS/ITS program.”
Summarized, each of the participating agencies must enter into an agreement, stating their intentions to fund the lease costs after the ten year cap has been reached. Additionally, relative to the third bullet listed above, discussions with MTA staff have confirmed that if there are ultimate grant costs savings that are achieved as a result of utilizing lease lines that these funds would be returned to the MTA at the end of the project.

Based on the current draft of the Conceptual Design, existing funding is proposed to pay for the lease costs for establishing communications with traffic signals for ten years, with CCTV cameras for five years, and between centers (for data sharing via the IEN) for ten years.  Following these initially funded periods, annual lease costs will be the responsibility of each agency.  

CCTV images are proposed to be transmitted via leased T1 lines (1.544 Mbps) where existing interconnect is not available or bandwidth is insufficient.  Proposed transmission facilities for other field devices requiring only data communication are data channels of 56 kbps where existing interconnect is not available.  All leased services will be furnished by SBC Communications, Inc. (a private communications service provider) according to an agreement between Los Angeles County and SBC, from a point adjacent to each field device to a point at the maintaining agency’s LCC.

Connections from Industry and Walnut directly to Alhambra would enable direct control of traffic signals through Los Angeles County’s traffic control system (ATMS).  Other agencies in the study area are proposed to connect directly to their own signals and would not require connections directly to Los Angeles County’s TMC.  Industry would like the capability of monitoring their signals once per second as desired; therefore, a remote County ATMS workstation is proposed. Walnut does not desire second-by-second control or monitoring capabilities; therefore, does not require a remote ATMS workstation.  

Each agency in the Forum is recommended to lease a connection to the subregional TMC in Diamond Bar to establish the center-to-center connections via the IEN. An IEN corridor server is proposed to be located at the subregional TMC in Diamond Bar connected, via leased services, to the County-wide IEN server located at the Los Angeles County TMC in Alhambra.

3.4
Training and Staff Development

One of the most important aspects of successfully maintaining an ATMS system is having knowledgeable staff to operate it effectively and to solve problems that arise.  Thus, staff training and development is a necessity.  The vendors that provide the new traffic signals systems for the Cities of Claremont, Diamond Bar, La Verne, and San Dimas will be expected to provide basic training on the operations of each ATMS.  It is assumed that the vendor that provided the system for the City of Pomona provided similar training at the time of system delivery and installation.  The County of Los Angeles will be receiving training by the vendor providing their new ATMS.  The Cities of Industry and Walnut may choose to attend some or all of those training sessions as those cities are proposed to contract the ongoing operations and maintenance of their traffic signals and ITS field devices to Los Angeles County.  

Subsequent operational support, training, and troubleshooting may be provided on an as needed, as requested basis for each agency by Kimley-Horn and Associates, Inc., as a part of the program support phase in the first year following system installation as approved by Los Angeles County.  In addition to ATMS, training, there may be a need to train staff in operating and maintaining the CCTV as applicable.  Below are some general requirements for training staff in these areas.  Often this training will be lead by the contractor or vendor that installs and tests the systems during construction and will include numerous demonstrations and hands-on testing on the actual equipment.  

Table 3.1 summarizes suggested training topics and recommended lengths of training time for each of the proposed field equipment types.  It is assumed that existing agency information system (IS) staff are currently trained in the maintenance and upkeep of the basic computer and network equipment.  Existing office information system (IS) staff may find the ATMS and other related training to be useful in understanding the software and equipment maintenance requirements.

Table 3.1
Suggested Training Topics

	Suggested Training Topic
	Suggested Training Time
	Suggested Training Points

	ATMS/Signal System
	80 Hours
	Theory of operation

Installation of software

Operation of software 

Database management

Software functionality

Trouble shooting



	CCTV System
	16 Hours
	Installation of equipment

Operation of equipment 

Preventative maintenance of equipment

Trouble shooting and use of equipment diagnostics




4.0
ANNUAL COSTS

The previous sections of this report detailed the operating procedures and maintenance requirements for the subregional TMC and LCC sites.  Each of these components has associated costs, preliminary opinions of which are outlined in this section.  Please note that only the incremental costs of adding the central system and IEN connections (or connecting additional traffic signals to an existing system) are addressed in these preliminary opinions.  Ongoing staffing costs for operations and maintenance that are not anticipated to change have not been included.

4.1
Summary of Recommended Hours for Typical System Operations and Maintenance by Agency

Table 4.1 summarizes estimated annual staff hours that may be experienced by each agency based on the recommendations made in this report.  Given that this report focuses on the incremental increase in operations and maintenance that may be experienced by the implementation and integration of the Pomona Valley ITS Program, typical annual traffic signal maintenance has been omitted. It is assumed that agencies are currently maintaining traffic signals and controller components and that those annual costs would continue and not be significantly impacted by the program’s start-up.

4.2
Preliminary Opinions of Cost

Table 4.2 summarizes the incremental preliminary opinions of cost for annual operations and maintenance for the funded portions of the Pomona Valley ITS Program.  The largest portion of the preliminary opinions of cost is due to the communication leased lines. As previously noted, MTA program funding is proposed to be used to cover the costs of signal and center-to-center communications for 10 years and CCTV communications for five years. The individual agencies will be responsible for covering the lease costs thereafter.

4.3
Agreements

Each agency will be responsible for operating and maintaining the proposed equipment located within their jurisdiction.  Therefore, an agreement will be required between Los Angeles County Department of Public Works to transfer the funds for the purchases to each agency.  Upon receipt and implementation of the equipment, the agencies will be responsible for the operations and maintenance. It should be noted that the MTA does not permit any other operations and/or maintenance activities to be covered by MTA funds, which is the existing funding source for the Pomona Valley ITS Program.

Table 4.1
Summary of Recommended Hours for Annual Typical System Operations and Maintenance by Agency for Funded Components (Phases 1 and 2)

	Equipment
	Claremont
	Diamond Bar
	Industry
	La Verne
	LA County
	Pomona
	San Dimas

	Estimated Annual Central System Maintenance
	              18 
	                  24 
	            3 
	           18 
	                6 
	         18 
	              18 

	Estimated Annual Central System Operations (for peak periods, M-F)
	         1,040 
	             1,040 
	     1,040 
	      1,040 
	         1,040 
	    1,040 
	         1,040 

	Estimated Annual Field Maintenance for CCTV cameras
	                6 
	                  36 
	          18 
	             6 
	              18 
	          -   
	                6 

	Estimated Annual Staff Traininga
	                4 
	                    4 
	            4 
	             4 
	                4 
	           4 
	                4 

	TOTAL
	         1,068 
	             1,104 
	     1,065 
	      1,068 
	         1,068 
	    1,062 
	         1,068 


NOTES:

a Annual staff training is an average estimate in addition to the initial training described in the previous section.
Table 4.2
Summary of Incremental Preliminary Opinions of Cost for Annual Operations and Maintenance for Funded Components (Phases 1 and 2)

	Equipment
	Claremont
	Diamond Bar
	Industry
	La Verne
	LA County
	Pomona
	San Dimas

	Estimated Annual Central System Maintenance Costa
	$ 3,000
	$ 3,900
	$ 450
	$ 3,000
	$ 450
	 $0
	$ 3,000

	Total Cost Per Year to Contract Operations to LA County DPWb
	0
	0
	15,600
	0
	0
	0
	0

	Annual Lease Cost for Communicationsc
	5,088
	2,035
	12,720
	5,088
	22,896
	14,246
	15,264

	Annual Lease Cost for Center-to-Center Communication for IENc
	4,800
	4,800
	4,800
	4,800
	0
	4,800
	4,800

	TOTAL
	$ 12,888
	$ 10,735
	$ 33,570
	$ 12,888
	$ 23,346
	$ 19,046
	$ 23,064


NOTES:

a includes the incremental cost for routine maintenance of proposed ATMS servers and LCC/subregional TMC workstations; in Diamond Bar subregional TMC, also includes routine maintenance for the Pomona Valley IEN Corridor server

b includes only the incremental cost to add signal operations to existing maintenance contracts, does not include signal maintenance

c costs to be covered by existing funding for first ten years (under MTA funding provisions) for traffic signals and center-to-center connections and for five years for CCTV cameras

5.0
List of Acronyms

	ACE
	
	Alameda Corridor East Construction Authority

	ATIS
	
	Advanced Traveler Information System

	ATMS
	
	Advanced Traffic Management System

	Caltrans
	
	California Department of Transportation

	CAMS/IEN
	
	Los Angeles County Countywide Arterial Management System/ Information Exchange Network

	CCTV
	
	Closed Circuit Television

	DMS
	
	Dynamic Message Sign

	ITS
	
	Intelligent Transportation System

	LA
	
	Los Angeles

	LACDPW
	
	Los Angeles County Department of Public Works

	LACMTA
	
	Los Angeles County Metropolitan Transportation Authority

	MOU
	
	Memorandum Of Understanding

	NTCIP
	
	National Transportation Communications for ITS Protocol

	O&M
	
	Operations and Maintenance

	PC
	
	Personal Computer

	PTZ
	
	Pan, Tilt and Zoom

	PVITS
	
	Pomona Valley Intelligent Transportation System

	TMC
	
	Traffic Management Center
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