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item #1108808A — TRAINING
item #1111600A — EXTENSION BRACKET
item #1112210A — Camera assembly
ITEM #1112259A — VIDEO DETECTION processor
ITEM #1113901A — CAMERA CABLE

Description:  Furnish and install a Video Image Detection System (VIDS) as shown on the plans or as directed by the Engineer.  The VIDS consists of a Camera Assembly (CA), Video Detection Processor (VDP) and Camera Cable.  The Training and Extension Bracket items may be included in the Contract, as determined by the Engineer.

Materials:  All hardware shall be new, corrosion-resistant.  All equipment shall be current production. 
Camera Assembly:
Camera:
· Full Color camera.
· Fixed mount pan and tilt unit bracket.
· Image Sensor: 0.25-inch to 0.5-inch, charge-coupled device (CCD).
· Sensitivity: Full peak-to-peak video with 1 lux to 3 lux incandescent illumination on the image sensor faceplate.
· Active picture elements (pixels): 720(H) x 480 (V), minimum.
· Resolution: Minimum 470 lines horizontal and 330 lines vertical, National Television Standards Committee (NTSC) equivalent.
· Automatic white balance: Automatic white balance sensor through the lens for color balancing.
· Video Signal format: EIA-170 composite video output at 1 Volt peak-to-peak.
· Output impedance: 75 Ohms nominal.
· Signal to noise ratio: Greater than 45dB.
· Lens mount – standard 3mm to 16 mm C or CS-mount and compatible with the camera.
Camera Enclosure:
· Constructed of aluminum (painted or powder coated) or polycarbonate.
· Environmentally sealed housing.
· Adjustable sunshield should be provided.
· Internal Heater, window defroster. 
Extension Bracket:
· Single arm [10 feet or less], or Truss type [10 feet or greater].
· Vertical Pole mount (8 feet or greater)
· Length shown on plan.
· Clamp-on attachment to pole shaft 1 foot from top of span pole.
· Clamp on attachment to mast arm according to site survey determination.
· Designed to support minimum 30 lbs., 2 s.f. end load with minimal movement from wind.
· Schedule 40, 2 inch IPS galvanized pipe.
· Heavy duty galvanized finish
· Refer to detail drawing contained herein. 
Video Detection Processor:
Functional:
· Receive inputs from a minimum of 2 cameras through the front of the VDP.
· Sense vehicle activity from minimum 8 detection zones per camera.
· Sense departing vehicle activity as well as approaching vehicle activity.
· Emulate minimum 4 “contact closure” loop amplifier outputs in pulse, presence, delay, delay inhibit, and extend mode as specified in NEMA TS 1, Section 15.
· Include image stabilization that corrects for video movement. 
· Include automatic shadow cancellation of stationary shadows and moving shadows.
· Place a vehicle call in the event of loss of video from CA or loss of power to VDP.
· Accept standard analog NTSC color or monochrome video signal (1 volt peak to peak, 75 ohm) from the CA or a video recording device.
· Provide output of standard analog NTSC color or monochrome video signal through a video out female RCA/BNC style connector (1 volt peak to peak, 75 ohm) which may be switched to either video input.
Accuracy (Compared to actual vehicle observation of video over ½ hour time period).
· Occupancy: 20% true occupancy. 
	Example: If observed occupancy is 20%, reported occupancy must be between 	16% and 24%.
· Volume: 95% true counts under normal weather conditions.
               90% true counts under adverse weather conditions (rain, snow, fog).
· Demand (presence) at stop bar: 98 % under all weather conditions.
· Speed: 20% true speed as measured by radar gun.
· Maintain above accuracy throughout nighttime and day-night-day (dusk-dawn) transition.
Detection Zone Programming:
· Serial communication with the PC through front panel mounted USB/ Ethernet/ EIA-232 port.
· Menu driven procedure on the PC, using Windows operating system supported by the Department.
· Configure, label and adjust the detection zone with the cabinet mounted Video Detection Monitor (VDM), using a standard detachable keyboard/mouse. Capable of displaying a NTSC formatted signal.
· Minimum data rate of 9600 bits/second.
· Detection zone data stored in non-volatile memory so that after recovery from power interruption, all parameters are returned to latest settings.
· Ability to upload and down load program configuration file. 
· Superimpose detection zone on real time video image from selected camera with time stamping capabilities.
· Ability to monitor real time video and adjust zones while VDP is actuating the traffic controller.
· Visual confirmation of detection by highlighting detection zone symbols.
Physical:
· Either shelf-mounted, stand-alone design or modular card rack design.
· Double row 22 pin (44 terminal) edge connector, Cinch Jones 50-44A-30M or equivalent, which mates with NEMA TS 1 detector rack system. 
· Standard BNC connectors for video input and BNC/ RCA video output.
· LED indications to monitor all detector outputs.
· Side- or rear-mounted connectors and controls are not allowed on stand-alone units.
Peripherals:
· Separable Keypad and Joystick or Computer Mouse including all necessary cables for connectivity to VDP.
Environmental:
· Comply with NEMA TS 2, Section 2 requirements for Controller Assembly.
· Pass following NEMA TS 2 tests and applicable test procedures.
· Vibration: Section 3.13.3, Section 3.13.8.
· Shock: Section 3.13.4, Section 3.13.9.
· Transients, Temperature, Voltage and Humidity: Section 3.13.7.
· Power Interruption: Section 3.13.10.
Surge Protection:
Camera Side:
· In the junction box, provide in-line surge protectors designed to protect externally mounted cameras unless CA is equipped with built-in surge protection.
· Provide 3-stage protection. Primary gas discharge tube (GDT), secondary Silicon Avalanche Diode (SAD) and over current protection with solid state resettable fuses (positive temperature coefficient or PTC)
Cabinet Side:
· In the cabinet, provide in-line surge protectors designed to protect all VDP’s.
· Electrical Characteristics for Camera and Cabinet side surge protection:
	Operating Voltage
	5 VDC

	Clamping Voltage
	6 VDC

	Operating Current
	0.15A

	Peak Surge Current
	20 kA (8x20microS)

	Frequency Range
	0 to 20 MHz

	Insertion Loss
	<0.1dB at 20 MHz

	Response Time
	<0.5 ns

	Connection Type
	BNC, 50/75 Ohm

	Operating Temperature
	-40OC to +85OC

	Certifications
	UL 497B Listed


Camera Cable:
· Supply the CA power and return the video signal to the VDP.
· Composite construction or as recommended by camera manufacturer.
· Coaxial:
· 20 AWG, solid conductor.
· Polyethylene foam dielectric.
· Minimum 95% bare copper braid shield.
· Power/ Control:
· 5 conductors 18 AWG, 7 strand conductor, shielded.
· Polyethylene or polyvinyl chloride jacket.
· Other type cable may be substituted at the request of the VDP manufacturer.
· Connectors:
· Use compression type connectors with compression tool to make connections.
Documentation: (VDP, VDM and CA)
Provide to the Department of Transportation Office of Maintenance 3 copies of equipment manuals furnished by the manufacturer, which include the following:
· Installation and operation procedures.
· Performance specifications (functions, electrical, mechanical and environmental) of the unit.
· Schematic diagrams.
· Pictorial of component layout on circuit board.
· List of replaceable parts including names of vendors for parts not identified by universal part numbers such as JEDEC/RETMA or EIA.
· Troubleshooting, diagnostic and maintenance procedures.
· Configuration file in an USB storage device

Construction Methods:
Site Survey:  Perform a site survey with the VDP manufacturer at all VIDS locations.  The purpose of the survey is to optimize the performance of the VIDS equipment when it is installed and insure that it will meet the accuracy requirements previously specified.  Prior to installation, submit the results of this survey to the Engineer in a report, which lists all VIDS locations with any recommended changes to camera locations, mounting adjustments, camera lens adjustments, and desired detection zone locations. 
Warranties and Guarantees: (VDP and CA):  Provide warranties and guarantees to the Department of Transportation Office of Maintenance in accordance with Article 1.06.08 of the Standard Specifications.  Warranties for all equipment furnished as part of this Contract are to cover a period of 24 months following successful completion of the entire intersection acceptance test.
Training:  Provide a minimum of 6 hours of training for up to 16 representatives from the offices of District Maintenance and Traffic Engineering.  Include 3 hours classroom and 3 hours hands-on instruction of the VIDS.
· Theory of operation; Program and operation instructions; Circuit description.
· Troubleshooting; Preventative maintenance; field diagnostics; and field adjustments.
Training sessions shall be scheduled at a mutually agreed time and location after installation of VIDS.

Install VIDS equipment in accordance with the manufacturer’s instructions and recommendations to achieve the detection zones as shown in the plans and accuracy as described in these specifications.  Install extension bracket to meet minimum CA manufacturer’s recommendations.  Tighten extension bracket bolts according to manufacturer’s torque specifications.  The location of the CA shown on the plans may be revised as a result of the site survey.  VDM and peripherals are to be furnished and fully installed in an easily accessible position within the controller cabinet.  Leave proper clearance(s) surrounding video monitor to allow for accessible connections and space for access to surrounding equipment. 

Method of Measurement:
  1.	Training will be  paid for as a lump sum at the completion of the training session.
  2.	The Extension Bracket will be measured for payment by the number of brackets furnished, installed and accepted.
  3.	The Camera Assembly will be measured for payment by the number of cameras furnished, installed operational and accepted.
  4.	The Video Detection Processor will be measured for payment by the number of units furnished, installed, operational and accepted.
  5.	Camera Cable will be measured for payment by the number of linear feet of cable furnished, installed and accepted.

Basis of Payment: 
  1.	The Contract lump sum price for “Training” shall include the complete training session with the necessary instruction manual, maintenance manual, schematics etc. of all VIDS equipment, for all attendees of the training session.
  2.	The Contract price for each “Extension Bracket” shall include all labor, tools and equipment necessary to attach the bracket to a pole shaft and/or mast arm.
  3.	The Contract price for each “Camera Assembly” shall include the camera, enclosure, brackets used to attach the CA to a support structure or extension bracket, documentation, warranty, labor, tools and equipment necessary to provide the specified video signal to the VDP.
  4.	The Contract price for each “Video Detection Processor” shall include the manufacturer’s site survey, unlimited number of necessary VIDS configuration software and licenses, card rack frame, power supply, peripherals and all miscellaneous hardware such as PC interface cable with connectors, documentation, warranty, labor, tools and equipment necessary to make the VIDS fully operational.
  5.	The Contract price per linear foot of “Camera Cable” shall include all connectors, labor, tools and equipment necessary to install the cable between the CA and the VDP.
Pay Item						Pay Unit
Training						l.s.
Camera Assembly					ea.
Extension Bracket					ea.
Video Detection Processor				ea.
Camera Cable						l.f.
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NOTE:

TORQUE ALL BOLTS TO MANUFACTURER'S SPECIFICATIONS.
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