6306

Special Specification 6306
Video Imaging Vehicle Detection System
1.

DESCRIPTION
Furnish, install, relocate, or remove video imaging vehicle detection system (VIVDS) at locations shown on
the plans, or as directed. Use VIVDS listed on the Department’s Prequalified Products List.

2.

MATERIALS

2.1.

General. Furnish, assemble, and install only new materials except as allowed for relocation of VIVDS
equipment. Ensure all VIVDS within the project are from the same manufacturer.
VIVDS must analyze video images and produce vehicle detector outputs that can serve as inputs to a traffic
signal controller. Provide VIVDS field equipment that is compatible with existing infrastructure and software
located in the Department’s Traffic Management Control Centers across the state as directed. VIVDS must
meet Department TSS Protocol requirements when integration with Traffic Management Center software or
systems is shown on the plans.
VIVDS equipment must include the following:
 Camera and mounting hardware (fixed or variable focal length; infrared; or 360° “fish-eye”),
 VIVDS processor,
 Cabinet control unit and associated devices required for system integration, and
 Data, power, and communication cable, connectors, and assemblies.
The VIVDS must use one or more cameras and video processing equipment to accurately provide detector
calls for the intersection, approach, or roadway segment where they are installed, and provide detection as
shown on the plans. A single camera placed per manufacturer recommendations must be capable of
monitoring and detecting 5 lanes of traffic simultaneously.
Ensure the system is designed and constructed with subassemblies, circuits, cards, and modules to
maximize standardization and commonality.
Ensure field replaceable parts are accessible for inspection and maintenance. Provide test points for
checking essential voltages and waveforms.
VIVDS devices must self-recover from power failure once power is restored.

2.2.

Configuration and Management. Ensure that the VIVDS allows local and remote configuration and
monitoring. The VIVDS must allow the user to fully configure the system and place detection zones using a
mouse, monitor, and keyboard (or keypad) connected to the VIVDS. Provide each VIVDS with all associated
equipment required to configure and operate the system in a field environment including a video monitor,
mouse, keyboard (or keypad), software, and interface cables as applicable. The VIVDS must also support
local configuration and monitoring using a laptop computer, but must not require a computer for local
configuration, monitoring, and operation.
Ensure that the system can display detection zones and detection activations overlaid on live video from
VIVDS cameras.
Ensure that the VIVDS allows a user to edit previously defined configuration parameters, including size,
placement, and sensitivity of detection zones.
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Ensure that the VIVDS retains its programming in nonvolatile memory. Ensure that the detection system
configuration settings can be saved to a computer and restored from a saved file locally and remotely. The
system must allow stored configurations to be modified for fine-tuning and optimization. The VIVDS must
continue to detect vehicles and operate normally while configuration and detection zone modifications are
made.
Ensure the VIVDS does not require adjustment or recalibration to maintain performance once initial
calibration and configuration is complete.
2.3.

Detection Zones. The VIVDS must allow a user to configure detection zones using a graphical user
interface (GUI) superimposed on a video image of the roadway. Ensure detection zones can be placed
anywhere within a camera field of view. Ensure VIVDS detection zones can detect vehicle presence and
collect traffic data, such as traffic counts.
Detection zones must appear as lines or polygons in the field of view. The system must allow a minimum of 8
detection zones per field of view. VIVDS detection zones must be able to provide detection equivalent to a 6
ft. by 6 ft. loop. Ensure zones can be sized, shaped, and overlapped to accurately detect vehicles at the
locations shown on the plans.
The system must allow zones to be configured with directionality, delay, extension, and logic functions
including “AND” and “OR.” If each detection zone provides a unique output to the signal controller and the
controller includes logical functions, then the VIVDS is not required to support logic functions.
Ensure zones displayed on a monitor provide a visual indication when vehicles are detected during
configuration and operation.

2.4.

Detection. VIVDS processor must compensate for minor camera movement. Movement up to 2% of field of
view at 400 ft. must not produce a false detection.
Ensure VIVDS processor operates regardless of whether monitoring equipment is connected. If monitoring
equipment is connected to the processor unit, vehicle detections are displayed real-time as they occur.
VIVDS must simultaneously detect vehicles in all lanes. VIVDS must be able to accurately detect
approaching and departing vehicles in multiple lanes. VIVDS is configurable for which direction of travel to
detect. Ensure vehicles traveling in any direction other than the configured direction of travel (e.g., crossstreet and wrong-way traffic) do not activate a call to the controller.
Ensure a constant call is placed on outputs associated with zones or cameras that are in an error state or
failed. Ensure a constant call is placed on assigned outputs whenever the system is unable to provide
accurate detection.

2.5.

Accuracy. Ensure VIVDS individual lane accuracy for vehicle presence detection is within 5% of actual.

2.6.

Camera. Use color or thermal cameras that are provided as part of an engineered system by the VIVDS
processor manufacturer or approved for use by the VIVDS processor manufacturer. Ensure that analog
cameras provide NTSC composite video with a minimum resolution of at least 480 TVL.
Cameras must produce useable video suitable for detection in low light. Cameras with day and night modes
must automatically and seamlessly transition between modes without producing vehicle detection errors such
as false calls and missed calls. Nighttime monochrome operation must produce feature resolvable video with
luminance as low as 0.1 lux. Nighttime color operation must produce feature resolvable video with luminance
as low as 1.0 lux.
Cameras must produce resolvable features in the video with luminance as high as 10,000 lux.
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Visual spectrum cameras must include automatic electronic shutter and iris control based on average scene
luminance.
Variable focal length lenses must be adjustable from 6 mm to 34 mm.
Processed images produced by the VIVDS must use a standard encoding format such as H.264 or MJPEG
unless otherwise shown on the plans.
2.6.1.

Thermal cameras. Thermal imaging cameras must use a long-life, uncooled vanadium oxide
microbolometer thermal detector with a spectral range of 7.5 to 13.5 µm.
Ensure analog video is compliant with National Television System Committee (NTSC) Standard and has a
minimum NTSC array format of 320 x 240 with a 76,800 pixel effective resolution.

2.6.2.

Camera enclosure. Camera and lens assembly must be housed in an enclosure designed for outdoor use.
The housing must be light in color to limit solar heating and prolong equipment life. Enclosure, including
cable connections, must be waterproof and dust tight with a NEMA Type 4 rating.
Ensure enclosures for visual spectrum cameras include a sunshield. Sunshield must protrude beyond the
front edge of the enclosure and divert water away from the camera's field of view. Ensure the sunshield
overhang is adjustable. Any plastics used in the construction of the enclosure must include ultraviolet
inhibitors.
Ensure the enclosure allows the camera horizon to be rotated in the field during installation. Ensure camera
focus and zoom can be adjusted, if necessary, without entering the camera enclosure.
The camera enclosure must be provided with mounting bracket designed to mount directly to a pole, mastarm, or other structure. Ensure the bracket allows the camera to be panned and tilted for alignment and then
locked into place once properly positioned.
The camera enclosure with camera and lens installed must weigh 10 lb. or less.
Camera housing must include a means to prevent the formation of ice or condensation. If camera housing
includes a heater, wiper, or other electronically controlled mechanism, such mechanism does not interfere
with the camera operation or video signal.

2.7.

Video Processor. Ensure the VIVDS includes a machine vision processor that provides video analysis,
presence detection, and interfaces for inputs and outputs. VIVDS must provide data collection features,
including storage and reporting of collected vehicle detection data, when shown on the plans.
VIVDS must be able to interface with the traffic controller unit (CU) via the detector rack, SDLC, or another
detector interface described in NEMA TS2-2016, unless otherwise shown on the plans. Solid state detection
outputs must meet the requirements of NEMA TS2-2016, 6.5.2.26.
Each VIVDS detector rack card must have a minimum of 4 detector outputs. The system must be able to
provide a total of 24 detection outputs. Ensure each zone and output is user definable, and previously saved
zones can be redefined.
The system must be capable of functioning as a detector BIU using an RS-485 SDLC connector. TS2 Type 1
VIVDS must include indicators that display detector output status for verification of calls.
Analog video inputs must use BNC connectors or be routed through existing loop inputs using connections
designed for that purpose. Analog video outputs must use BNC or RCA connectors. Use of external cable
connections to create a combined video output is not allowed.
Ensure processor includes provisions to view video image in the field and remotely.
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VIVDS processors installed in the traffic controller cabinet must utilize digital video or accommodate
asynchronous, synchronous, and line-locked analog video as part of a complete system engineered by the
VIVDS manufacturer.
2.8.

Camera Interface Panel. Supply the VIVDS with a camera interface panel as required by the manufacturer
that provides a cabinet connection point between field wiring from VIVDS cameras and VIVDS equipment in
the cabinet. The interface panel must be provided by the VIVDS manufacturer as part of a complete
engineered system. The panel must include terminal facilities and surge suppression for all conductors used
to connect VIVDS field equipment, including camera power and communications. Interface panels for analog
cameras must include a 10 amp breaker or blade type fuses and a power terminal strip with a minimum of
eight (8) 8/32 binder head screws for camera power connections. The panel must also have, as a minimum,
four (4) coax protectors (EDCO CX06 or equivalent). Additional lightning and transient protection will be
allowed. All components that reside on the panel must be Department approved. For cameras utilizing POE
the interface panel must consist of surge protection meeting GR 1089 standards.
Ensure interface panel is capable of being mounted on the side walls of the controller cabinet. Video
connections must be isolated from earth ground.

2.9.

Cabling. Supply the VIVDS with connector cables of the appropriate length for each installation site.
Connector cables must include all conductors necessary for power, video, and communication. All cabling
used must meet the minimum recommended specifications of the VIVDS manufacturer.
Ensure the power and data cable connectors are IP 67 to protect against intrusion of solids and water.
External connectors must be quick disconnect and keyed to prevent improper connections. All wiring must be
color coded and marked appropriately. Ensure all conductors that interface with the connector are encased in
a single jacket.
Fiber optic cable, if used, must meet the requirements of Special Specification Item Intelligent Transportation
System (ITS) Fiber Optic Cable.
If coaxial cable is used, it must be low loss, 75 ohm, precision video cable suited for outdoor installation and
approved by the VIVDS manufacturer.
RS-485 and RS-232 communication cable must meet the requirements of Special Specification 6004
Networking Intelligent Transportation System (ITS) Communications Cable.

2.10.

Communication. Ensure that the VIVDS includes a minimum of one serial or Ethernet communications
interface.
Ensure serial interfaces and connectors conform to Telecommunications Industry Association (TIA)-232
standards. Ensure that the serial ports support data rates up to 115200 bps; error detection utilizing parity
bits (i.e., none, even, and odd); and stop bits (1 or 2).
Ensure that wired Ethernet interfaces provide a 10/100 Base TX connection. Verify that all unshielded twisted
pair/shielded twisted pair network cables and connectors comply with TIA-568.
Ensure wireless communications are secure and that wireless devices are Federal Communications
Commission (FCC) certified. Ensure that the FCC identification number is displayed on an external label and
that all detection system devices operate within their FCC frequency allocation.
Ensure the system can be configured and monitored via one or more communications interface. Ensure that
all communication addresses are user programmable.

2.11.

Software. Ensure the VIVDS manufacturer includes all software required to configure and monitor operation
of VIVDS field equipment locally and remotely. VIVDS software must be a stable production release
approved by the Department’s Traffic Operations Division.
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Ensure VIVDS computer software includes a GUI that displays all configured lanes and provides visual
representation of all detected vehicles. Server software must be designed to run on the Windows Server
operating system (Windows Server 2012 or newer). Client workstation software must be designed to run on
Microsoft Windows 7 Professional and newer.
VIVDS software must allow the user to program, operate, exercise, diagnose, and read status of all VIVDS
features and functions using a laptop computer.
VIVDS computer software must be able to communicate with VIVDS field devices using TCP/IP and serial
connections. The software must provide for local and remote configuration and monitoring, including display
of detection zone activations on live video and modification of existing detection zone layouts.
System software must provide the user complete control over the configuration process for VIVDS devices
and allow the user to load new firmware into non-volatile memory of VIVDS field devices locally and over any
supported communication channel including TCP/IP networks.
The system software must include the ability to retrieve and store data collected by VIVDS field devices.
Ensure all licenses required for operation and use of software are included at no additional cost.
Software updates must be provided at no additional cost during the warranty period.
2.12.

Mechanical. VIVDS detector card rack units must comply with dimensions specified in NEMA TS2-2016,
6.5.2.2.2.
Ensure that all parts are fabricated from corrosion resistant materials, such as plastic, stainless steel,
aluminum, or brass.
Ensure that all screws, nuts, and locking washers are stainless steel. Do not use self-tapping screws.
Ensure equipment is clearly and permanently marked with manufacturer name or trademark and part number
as well as date of manufacture or serial number.
Ensure VIVDS is modular in design for ease of field replacement and maintenance.
All printed circuit boards must have conformal coating to protect against moisture and fungus.

2.13.

Electrical. Ensure equipment is designed to protect personnel from exposure to high voltage during
installation, operation, and maintenance. Ensure all connections include the manufacturer recommend surge
protective device (SPD). SPDs must not interfere with the performance of the VIVDS. VIVDS electrical
design must be modular.
Ensure the VIVDS operates on nominal 120 VAC. A power converter must be provided for devices that do not
operate on nominal 120 VAC. Camera sensors must operate between 12 VDC and 28 VDC.

2.14.

Environmental. All VIVDS devices must operate properly during and after being subjected to the
environmental testing procedures described in NEMA TS2, Section 2. VIVDS cameras must be able to
withstand the maximum wind load defined in the Department’s basic wind velocity zone map standard
without any damage or loosening from structure.

2.15.

Connectors and Harnesses. External connections exposed to the outdoor environment must be made with
weatherproof connectors. Connectors must be keyed to ensure correct alignment and mating.
Ensure all conductors are properly color coded and identified. Ensure that every conductive contact surface
or pin is gold-plated or made of a noncorrosive, nonrusting, conductive metal.
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RS-485 and RS-232 communication cables must:
 be shielded, twisted pair cable with a drain wire,
 have a nominal capacitance conductor to conductor @ 1Khz ≥ 26pF/ ft.,
 have nominal conductor DC resistance @ 68°F ≤ 15 ohms/1,000 ft.,
 be one continuous run with no splices, and
 be terminated only on the two farthest ends of the cable.
2.16.

Documentation. Provide hardcopy operation and maintenance manuals, along with a copy of all product
documentation on electronic media. Include the following documentation for all system devices and software:
 operator manuals,
 installation manuals with installation procedures,
 maintenance and troubleshooting procedures, and
 manufacturer’s specifications (functional, electrical, mechanical, and environmental).
Provide certification from an independent laboratory demonstrating compliance with NEMA TS2
environmental requirements for temperature, humidity, transients, vibration, and shock.
Provide certification that VIVDS electronic equipment meets FCC Class B requirements for electromagnetic
interference and emissions.
Ensure the VIVDS system manufacturer has a quality assurance program for manufacturing VIVDS as
described in this specification. Manufacturer of the VIVDS must be ISO 9001 certified, or provide a copy of
the company quality manual for review.
The VIVDS must pass testing to ensure functionality and reliability before delivery. Test results and
supporting documentation, including serial number tested, must be submitted for each VIVDS. If requested,
manufacturing data per serial number must be provided for each VIVDS.

2.17.

Warranty. Warrant the equipment against defects or failure in design, materials, and workmanship for a
minimum of 5 yr. or in accordance with the manufacturer’s standard warranty if that warranty period is
greater. The start date of the manufacturer’s standard warranty will begin after the equipment has
successfully passed all tests contained in the final acceptance test plan. Any VIVDS equipment with less
than 90% of its warranty remaining after the final acceptance test is completed will not be accepted by the
Department. Guarantee that equipment furnished and installed for this project performs per the
manufacturer’s published specifications. Assign, to the Department, all manufacturer’s normal warranties or
guarantees on all electronic, electrical, and mechanical equipment, materials, technical data, and products
furnished for and installed on the project.
Malfunctioning equipment must be repaired or replaced at the Contractor’s expense before completion of the
final acceptance test plan. Furnish replacement parts for all equipment within 10 days of notification of failure
by the Department.
During the warranty period, technical support must be available via telephone within 4 hr. of the time a call is
made by a user, and this support must be available from factory certified personnel.

2.18.

Training. Conduct a training class for a minimum of 8 hr., unless otherwise directed, for up to 10
representatives designated by the Department on installation, configuration, operation, testing, maintenance,
troubleshooting, and repair. Submit a training session agenda, a complete set of training material, the names
and qualifications of proposed instructors, and proposed training location for approval at least 30 days before
the training. Conduct training within the local area unless otherwise directed. Provide 1 copy of course
material for each attendee. Ensure that training includes:

“Hands-on” operation of system software and equipment;

explanation of all system commands, their function and usage; and

system “troubleshooting,” operation, and maintenance.
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3.

CONSTRUCTION

3.1.

System Installation. Install VIVDS devices and configure detection zones and settings as shown on the
plans, in accordance with the manufacturer’s recommendations, and as directed. Provide configuration file
backups, including detector placement, names, communication settings, and output assignments.
Completion of the work must present a neat, workmanlike, and finished appearance.
VIVDS installer must be certified by VIVDS manufacturer in proper installation setup and procedures. VIVDS
integrator must be certified by the manufacturer for training end users in the maintenance, configuration, and
operation of VIVDS.
Ensure VIVDS detector rack cards are properly installed and seated in the controller cabinet detector rack
and use the card edge connector to obtain power and provide outputs. Rewiring the backplane or any other
cabinet panel for the system is not permitted except for power and grounding for camera interface panels,
wiring from the video camera sensor to the loop detector panel for the video signal inputs, as applicable, and
wiring to obtain power for the VIVDS cameras.
Mount and aim cameras in a manner that eliminates as much environmentally generated glare as possible.
All wiring must be cut to proper length before assembly. Provide cable service loops. All cable slack must be
neatly laced and placed in the bottom of the cabinet. Ensure cables are secured with clamps. Ensure cables
between the controller cabinet and VIVDS cameras are continuous with no splices.
Provisions must be made for installation and configuration of software on Department computers.

3.2.

Temporary Use. When shown on the plans, the VIVDS equipment must be used to provide vehicle detection
on a temporary basis. When the permanent vehicle detection system and related equipment are installed and
made operational, the VIVDS equipment must be carefully removed and delivered to the location shown on
the plans.

3.3.

Mechanical Components. Ensure that all fasteners, including bolts, nuts, and washers with a diameter less
than 5/8 in. are Type 316 or 304 stainless steel and meet the requirements of ASTM F593 and ASTM F594
for corrosion resistance. Ensure that all bolts and nuts 5/8 in. and over in diameter are galvanized and meet
the requirements of ASTM A307. Separate dissimilar metals with an inert dielectric material.

3.4.

Wiring. All wiring and electrical work supplying the equipment must meet the requirements of the most
current version of the National Electrical Code (NEC). Supply and install all wiring necessary to interconnect
VIVDS cameras to the controller cabinet and incidentals necessary to complete the work. If additional cables
are required, the Contractor must furnish and install them at no additional cost to the Department. Provide
conductors at least the minimum size indicated on the plans and insulated for 600 V.
Cables must be cut to proper length before assembly. Provide cable slack for ease of removal and
replacement. All cable slack must be neatly laced with lacing or straps in the bottom of the cabinet. Ensure
cables are secured with clamps and include service loops.

3.5.

Electrical Service. The Contractor is responsible for checking the local electrical service to determine if a
modification is needed for the equipment.

3.6.

Grounding. Ensure all VIVDS devices and supports are grounded in accordance with the NEC and
manufacturer recommendations.

3.7.

Relocation of VIVDS Field Equipment. Perform the relocation in strict conformance with the requirements
herein and as shown on the plans. Completion of the work will present a neat, workmanlike, and finished
appearance. Maintain safe construction practices during relocation.
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Inspect the existing VIVDS field equipment with a representative from the Department and document any
evidence of damage before removal. Conduct a pre-removal test in accordance with the testing requirements
contained in this Item to document operational functionality. Remove and deliver equipment that fails
inspection to the Department.
Before removal of existing VIVDS field equipment, disconnect and isolate the power cables from the electric
power supply and disconnect all communication cabling from the equipment located inside the cabinet. Coil
and store power and communication cabling inside the cabinet until such time that it can be relocated.
Remove existing VIVDS field equipment as shown on the plans only when authorized by the Engineer.
Use care to prevent damage to any support structures. Any equipment or structure damaged or lost must be
replaced by the Contractor (with items approved by the Engineer) at no cost to the Department.
Make all arrangements for connection to power and communications including any permits required for the
work to be done under the Contract. Provide conductors for the power connection at least the minimum size
indicated on the plans and insulated for 600 V. Meet the requirements of the NEC most current version.
3.8.

Removal of VIVDS Field Equipment. Perform the removal in strict conformance with the requirements
herein and as shown on the plans. Completion of the work will present a neat, workmanlike, and finished
appearance. Maintain safe construction practices during removal.
Disconnect and isolate any existing electrical power supply before removal of existing field equipment.
Use care to prevent damage to any support structures. Any equipment or structure damaged or lost must be
replaced by the Contractor (with items approved by the Engineer) at no cost to the Department.
All materials not designated for reuse or retention by the Department will become the property of the
Contractor and be removed from the project site at the Contractor's expense. Deliver items to be retained by
the Department to a location shown on the plans or general notes. The Contractor is fully responsible for any
removed equipment until released by the Engineer.

3.9.

Contractor Experience Requirements. Contractor or designated subcontractor must meet the following
experience requirements:

3.9.1.

Minimum Experience. Three years of continuous existence offering services in the installation of VIVDS.

3.9.2.

Completed Projects. Three completed projects where personnel installed, tested, and integrated VIVDS
field equipment. The completed installations must have been in continuous satisfactory operation for a
minimum of 1 yr.

3.9.3.

Equipment Experience. One project (may be 1 of the 3 projects in the preceding paragraph) in which the
personnel worked in cooperation with technical representatives of the equipment supplier to perform
installation, integration, or acceptance testing of the work. The Contractor will not be required to furnish
equipment on this project from the same supplier who was referenced in the qualification documentation.
Submit the names, addresses, and telephone numbers of the references that can be contacted to verify the
experience requirements given above.

4.

TESTING
Ensure that the following tests are performed on equipment and systems unless otherwise shown on the
plans. The Department may witness all the tests.

4.1.

Test Procedures Documentation. Provide an electronic copy of the test procedures and blank data forms
60 days before testing for each test required on this project. Include the sequence of the tests in the
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procedures. The Engineer will approve test procedures before submission of equipment for tests. Conduct all
tests in accordance with the approved test procedures.
Record test data on the data forms as well as quantitative results. Ensure the data forms are signed by an
authorized representative (company official) of the equipment manufacturer.
4.2.

Design Approval Test. Ensure that the VIVDS has successfully completed a Design Approval Test that
confirms compliance with the environmental requirements of this specification.
Provide a certification and test report from an independent testing laboratory as evidence of a successfully
completed Design Approval Test. Ensure that the testing by this laboratory is performed in accordance with
the requirements of this specification.

4.3.

Demonstration Test. Conduct a Demonstration Test on applicable equipment at an approved Contractor
facility. Notify the Engineer 10 working days before conducting this testing. Perform the following tests:

4.3.1.

Examination of Product. Examine each unit carefully to verify that the materials, design, construction,
markings, and workmanship comply with the requirements of this specification.

4.3.2.

Continuity Tests. Check the wiring to determine conformance with the requirements this specification.

4.3.3.

Operational Test. Operate each unit for at least 15 min. to permit equipment temperature stabilization and
observation of a sufficient number of performance characteristics to ensure compliance with this
specification.

4.4.

Stand-Alone Test. Conduct a Stand-Alone Test for each unit after installation. The test must exercise all
stand-alone (non-network) functional operations. Notify the Engineer 5 working days before conducting this
test.

4.4.1.

Performance Test. Ensure the VIVDS meets functional performance requirements of Section 2.55 using the
following methods:
Verify presence detection accuracy at installed field sites by comparing sample data collected from the
detection system with ground truth data collected by human observation. Collect samples and ground truth
data for each detection zone for a minimum of 5 minutes during a peak period and 5 minutes during an offpeak period. Ensure the sample period for each zone includes a minimum of 3 vehicles. Perform tests in the
presence of the Engineer.
Recorded video of all cameras showing vehicle detections during a 24 hr. period at each intersection must be
provided within 30 days upon request. This video must allow verification of proper camera placement, field of
view, focus, detection zone placement, and operation.

4.5.

System Integration Test. Conduct a System Integration Test on the complete functional system.
Demonstrate all control and monitor functions for each system component and operate the system for 72 hr..
Supply 2 copies of the System Operations manual before the System Integration Test. Notify the Engineer 10
working days before conducting this testing. The Department may witness all the tests. Conduct a System
Integration Test on the complete functional system. Demonstrate all control and monitor functions for each
system component for 72 hr. Supply 2 copies of the System Operations manual before the System
Integration Test. Notify the Engineer 10 working days before conducting this testing.

4.6.

Consequences of Test Failure. If a unit fails a test, submit a report describing the nature of the failure and
the actions taken to remedy the situation before modification or replacement of the unit. If a unit requires
modification, correct the fault and then repeat the test until successfully completed. Correct minor
discrepancies within 30 days of written notice to the Engineer. If a unit requires replacement, provide a new
unit and then repeat the test until successfully completed. Major discrepancies that will substantially delay
receipt and acceptance of the unit will be enough cause for rejection of the unit.
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If a failure pattern develops in similar units within the system, implement corrective measures, including
modification or replacement of units, to all similar units within the system as directed. Perform the corrective
measures without additional cost or extension of the contract period.
4.7.

Final Acceptance Test. Conduct a Final Acceptance Test on the complete functional system. Demonstrate
all control, monitor, and communication requirements and operate the system for 90 days. The Engineer will
furnish a Letter of Approval stating the first day of the Final Acceptance Test. The completion of the Final
Acceptance Test occurs when system downtime due to mechanical, electrical, or other malfunctions to
equipment furnished or installed does not exceed 72 hr. and any individual points of failure identified during
the test period have operated free of defects.

4.8.

Consequences of Final Acceptance Test Failure. If a defect within the system is detected during the Final
Acceptance Test, document and correct the source of failure. Once corrective measures are taken, monitor
the point of failure until a consecutive 30-day period free of defects is achieved.
If after completion of the initial test period, the system downtime exceeds 72 hr. or individual points of failure
have not operated for 30 consecutive days free of defects, extend the test period by an amount of time equal
to the greater of the downtime more than 72 hr. or the number of days required to complete the performance
requirement of the individual point of failure.

4.9.

Relocation and Removal

4.9.1.

Pre-Test. Tests may include, but are not limited to, physical inspection of the unit and cable assemblies.
Include the sequence of the tests in the procedures along with acceptance thresholds. Contractor to
resubmit, if necessary, rejected test procedures for final approval within 10 days. Review time is calendar
days. Conduct all tests in accordance with the approved test procedures.
Conduct basic functionality testing before removal of VIVDS field equipment. Test all functional operations of
the equipment in the presence of representatives of the Contractor and the Department. Ensure that both
representatives sign the test report indicating that the equipment has passed or failed each function. Once
removed, the equipment becomes the responsibility of the Contractor until accepted by the Department.
Compare test data before removal and test data after installation. The performance test results after
relocation must be equal to or better than the test results before removal. Repair or replace those
components within the system that failed after relocation, but passed before removal.

4.9.2.

Post-Test. Testing of the VIVDS field equipment is for relieving the Contractor of maintenance of the system.
The Contractor will be relieved of the responsibility for maintenance of the system in accordance with Item 7,
“Legal Relations and Responsibilities,” after a successful test period. The Contractor will not be required to
pay for electrical energy consumed by the system.
After all existing VIVDS field equipment has been installed, conduct approved continuity, stand alone, and
performance tests. Furnish test data forms containing the sequence of tests including all the data taken as
well as quantitative results for all tests. Submit the test data forms to the Engineer at least 30 days before the
day the tests are to begin. Obtain Engineer’s approval of test procedures before submission of equipment for
tests. Send at least 1 copy of the data forms to the Engineer.
Conduct an approved stand-alone test of the equipment installation at the field sites. At a minimum, exercise
all stand-alone (non-network) functional operations of the field equipment installed per the plans as directed.
Complete the approved data forms with test results and turn over to the Engineer for review and either
acceptance or rejection of equipment. Give at least 30 working days notice before all tests to permit the
Engineer or his representative to observe each test.
The Department will conduct approved VIVDS field equipment system tests on the field equipment with the
central equipment. The tests will, as a minimum, exercise remote control functions and confirm
communication with field equipment.
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If any unit fails to pass a test, prepare a report and deliver it to the Engineer. Describe the nature of the
failure and the corrective action needed. If the failure is the result of improper installation or damage during
reinstallation, reinstall or replace the unit and repeat the test until the unit passes successfully, at no
additional cost to the Department or extension of the Contract period.

5.

MEASUREMENT
The VIVDS will be measured as each major system component furnished, installed, relocated, made fully
operational, and tested or removed in accordance with this Special Specification or as directed.
The VIVDS communication cable will be measured by the foot of the appropriate media type furnished,
installed, made fully operational, and tested in accordance with this Specification, other referenced Special
Specifications, or as directed.
When the VIVDS is used on a temporary basis, the VIVDS will be measured as each system furnished,
installed, made fully operational, including reconfiguration and removal if required by the plans, and tested in
accordance with this Special Specification or as directed.
This is a plans quantity measurement Item. The quantity to be paid is the quantity shown in the proposal
unless modified by Article 9.2., “Plans Quantity Measurement.” Additional measurements or calculations will
be made if adjustments of quantities are required.
When recorded, video is required. It will be paid for by each camera recorded.

6.

PAYMENT

6.1.

Furnish and Install. The work performed, materials, and all accompanying software furnished in accordance
with this Item and measured as provided under "Measurement" will be paid for at the unit price bid for
"VIVDS Processor System,” "VIVDS Camera Assembly” of the various types, "VIVDS Central Control
Software,” "VIVDS Temporary,” "VIVDS Cabling," and “VIVDS Video Recording.” These prices are full
compensation for furnishing, configuring, placing, and testing all materials and equipment, and for all tools,
labor, equipment, hardware, operational software packages, supplies, support, personnel training, shop
drawings, documentation, and incidentals.
These prices include all interfaces required for the field and remote communications links along with any
associated peripheral equipment, including cables; all associated mounting hardware and associated field
equipment; and incidentals required for a complete and fully functional video imaging vehicle detection
system.

6.2.

Install Only. The work performed and materials furnished in accordance with this Item will be paid for at the
unit bid price for "VIVDS Processor System (Install Only),” "VIVDS Camera Assembly (Install Only),” "VIVDS
Temporary (Install Only),” and "VIVDS Cabling (Install Only).” This price is full compensation for installing,
configuring, integrating, and testing the completed installation, including VIVDS equipment, voltage
converters or injectors, cables, connectors, associated equipment, and mounting hardware; and for all labor,
tools, equipment, documentation, testing, training, software, and incidentals necessary to complete the work.

6.3.

Relocate. The work performed and materials furnished in accordance with this Item will be paid for at the
unit bid price for "VIVDS Processor System (Relocate),” "VIVDS Camera Assembly (Relocate),” "VIVDS
Temporary (Relocate),” and "VIVDS Cabling (Relocate)." This price is full compensation for relocating and
making fully operational existing equipment; furnishing and installing additional cables or connectors; testing,
delivery, and storage of components designated for salvage or reuse; and all labor, tools, equipment and
incidentals necessary to complete the work.

6.4.

Remove. The work performed and materials furnished in accordance with this Item will be paid for at the unit
bid price for "VIVDS Processor System (Remove),” "VIVDS Camera Assembly (Remove),” "VIVDS
Temporary (Remove),” and "VIVDS Cabling (Remove)." This price is full compensation for removing existing
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equipment as shown on the plans; testing, delivery, and storage of components designated for salvage; and
all labor, materials, tools, equipment, and incidentals necessary to complete the work.
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