SECTION 905 --PROPOSAL (CONTINUED)

I (We) hereby certify by digital signature and electronic submission via Bid Express of the Section 905 proposal below, that all certifications,
disclosures and affidavits incorporated herein are deemed to be duly executed in the aggregate, fully enforceable and binding upon delivery of
the bid proposal. | (We) further acknowledge that this certification shall not extend to the bid bond or alternate security which must be separately
executed for the benefit of the Commission. This signature does not cure deficiencies in any required certifications, disclosures and/or affidavits.
I (We) also acknowledge the right of the Commission to require full and final execution on any certification, disclosure or affidavit contained in
the proposal at the Commission’s election upon award. Failure to so execute at the Commission’s request within the time allowed in the Standard
Specifications for execution of all contract documents will result in forfeiture of the bid bond or alternate security.

Bidder acknowledges receipt of and has added to and made a part of the proposal and contract documents the following addendum (addenda):

ADDENDUM NO. 1 DATED 1/17/2024 ADDENDUM NO. DATED

ADDENDUM NO 2 DATED 1/19/2024 ADDENDUM NO. DATED

ADDENDUM NO DATED ADDENDUM NO. DATED
Number Description TOTAL ADDENDA: 2

i . (Must agree with total addenda issued prior to opening of bids)
1 Revised Wage Rates; Amendment EBSx Download Required.

2  Revised Table of Contents; SP 907-643-4 replaces SP 907- Respectfully Submitted,
643-5; Amendment EBSx Download Required.
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Secretary Address
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION NO. 907-643-4 CODE: (SP)
DATE: 11/21/2022
SUBJECT: Video Vehicle Detection

Section 643, Video Vehicle Detection System, of the 2017 Edition of the Mississippi Standard
Specifications for Road and Bridge Construction is hereby amended as follows.

Delete Section 643 on pages 601 thru 628, and substitute the following.

SECTION 907-643 - VIDEO VEHICLE DETECTION

907-643.01--Description. This section specifies the minimum requirements for Video Vehicle
Detection (VVD) and Multi-Sensor Vehicle Detection (MSVD) furnished and installed in
accordance with the design(s) for the location(s) designated on the project plans, in any related
notice to bidders, or as directed. The work shall consist of providing all labor, materials,
equipment, and incidentals necessary to furnish, install, test, and operate VVD and/or MSVD. The
video vehicle detection system shall at a minimum use one or more cameras recommended by the
manufacturer or an integrated thermal sensor and video analytics hardware and software to detect
vehicle presence, provide a detection output, and generate volume, occupancy, and speed data.

Type 1 Video Vehicle Detection will provide presence or pulse detection of vehicles, bicycles,
and pedestrians for Traffic Signal Controller inputs. There are two variations of Type 1 Video
Vehicle Detection: Type 1A — camera with independent video detection processor, Type 1B — a
single integrated camera with video detection processor. The work shall consist of providing all
labor, materials, equipment, and incidentals necessary to furnish, install, and test the Video
Vehicle Detection equipment, complete and ready for service.

Type 2 Video Vehicle Detection will provide presence or pulse detection of vehicles, bicycles, and
pedestrians for Traffic Signal Controller inputs. Type 2 Video Vehicle Detection shall be designed
to be span wire mounted. The work shall consist of providing all labor, materials, equipment, and
incidentals necessary to furnish, install, and test the Video Vehicle Detection equipment, complete
and ready for service.

Type 3 Video Vehicle Detection will provide presence or pulse detection and tracking of vehicles,
bicycles, and pedestrians for Traffic Signal Controller inputs. Type 3 Video Vehicle Detection
shall be a single fish-eye lens camera, designed to be mounted on signal pole or mast arm. The
work shall consist of providing all labor, materials, equipment, and incidentals necessary to
furnish, install, and test the Video Vehicle Detection equipment, complete and ready for service.

The Multi-Sensor Vehicle Detection (MSVD) will provide detection of vehicles on a roadway
using a Multi-Sensor Detection for Traffic Signal Controller inputs. The Multi-Sensor shall utilize
two (2) different sensors of different technologies, video imaging and radar, to detect and track
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vehicles. The module shall process information from both video imaging and radar sensors
simultaneously in real-time. The work shall consist of providing all labor, materials, equipment,
and incidentals necessary to furnish, install, and test the Multi-Sensor Vehicle Detection
equipment, complete and ready for service.

907-643.02--Materials.

907-643.02.1--Materials Type 1 Video Vehicle Detection. The Type 1 Video Vehicle Detection
shall consist of power supply, video camera, mounting brackets, and lightning protection as
recommended by the manufacturer, video detection processors/extension modules capable of
processing the number of camera and phase combination video sources shown on the project plans
or in the purchase order. In addition, Type 1B Video Vehicle Detector shall consist of a single
integrated camera with video detection processor, a cabinet interface which mounts in a standard
detector rack or as a standalone shelf mount unit.

907-643.02.1.1--Functional Requirements for Type 1 Video Vehicle Detection. The Type 1
Video Vehicle Detection configuration shall utilize video processors with one or more video inputs
and one (1) video output, responding to specific site applications, camera locations and detection
zones shown on the project plans. Video processors or interface modules shall be provided which
plug directly into NEMA TS 1 and TS 2 detector racks without adapters. Extension modules
which allow detection zones from one camera to be routed to other card slots shall also be provided
if required. The system shall be Ethernet compatible with an RJ45 port. The Type 1 Video
Vehicle Detection shall be able to detect vehicles and bicycles in multiple lanes using only the
video image.

907-643.02.1.2--Interface Type 1 Video Vehicle Detection. The following interfaces shall be
provided:

1) Video inputs that accept RS 170 (NTSC) signals from an external video source. A BNC
type interface connector shall be provided and located on the front of the video processing
unit.

2) ALED indicator to indicate the presence of the video signal. The LED shall illuminate upon
valid video synchronization and turn off when the presence of a valid video signal is
removed.

3) One (1) video output per processor module. The video output shall be RS 170 compliant
and shall pass through the input video signal. The video output shall have the capability to
show text and graphical overlays to aid in system setup. The overlays shall display real-
time actuation of detection zones upon vehicle detection or presence. Control of the
overlays and video switching shall also be provided through the serial communications port.
The video output interface connector shall be BNC or RCA type. If RCA connector is used,
an RCA to BNC adapter shall be provided.

4) A serial communications port on the front panel. The serial port shall be compliant with
RS-232 or RS-422 electrical interfaces and shall use a DB9 or RJ45 type connector. The
serial communications interface shall allow the user to remotely configure the system and/or
to extract calculated vehicle/roadway information.

5) Interface software. The interface protocol shall support multi-drop or point-to- multipoint
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communications. Each video detection sensor shall have the capability to be individually IP
addressable either built in or with third party video server units.

6) Open collector contact closure outputs meeting NEMA TS-2 requirements.  The open
collector output will be used for vehicle detection indicators as well as discrete outputs for
alarm conditions.

7) LED status indicators on the front panel. The LED's shall illuminate when a contact closure
output occurs. Provide one output LED for each contact closure output.

8) A mouse compatible port (PS-2 or USB) on the front panel of the video processing unit. The
mouse port shall be used as part of the system setup and configuration.

9) A Cabinet Interface shall be provided that is specifically designed to mount in a standard
NEMA TS 1 and TS 2 detector rack without adapters or rewiring, or as a stand-alone shelf
mount unit. The Interface shall operate in a temperature range from -31°F to +165°F and a
humidity range from 0% to 95% relative humidity. The Cabinet Interface shall be powered
by 100v to 240v AC, 50 or 60Hz. The front of the Interface shall include LED detection
indications for each channel of detection. One BNC video output and detector test switches
that allow the user to place calls on each channel

907-643.02.1.3--Functionality Type 1 Video Vehicle Detection. Detection zones shall be
programmed via an on-board menu displayed on a video monitor and a pointing device connected
to the video detection processor. The menu shall facilitate placement of detection zones and
setting of zone parameters or to view system parameters. The video detection processor shall
detect vehicles, bicycles, and pedestrians in real time as they travel across each detection zone.
The video detection processor shall have an RS-232 (DB9 or RJ45) port for communications with
an external computer. The video detection processor port shall be multi-drop capable.

It shall be possible to upload and save all configuration data including loop placement and save the
file on a computer. It shall be possible to download a configuration file from a computer to the
detection device.

The video detection processor shall accept new detection patterns from an external computer
through the RS-232 port when the external computer uses the correct communications protocol for
downloading detection patterns.

A Windows™ based software designed for local and remote connection shall be provided for video
capture, real-time detection indication and detection zone modification capability. The video
detection processor shall send its detection patterns to an external computer through the RS-232
port.

The video detection processor shall default to a safe condition, such as minimum recall, fixed recall
or a constant call on each active detection channel, in the event of unacceptable interference with
the video signal, low visibility conditions, or power failure.

The system shall be capable of automatically detecting a low-visibility condition such as fog and
respond by placing all defined detection zones in a constant call mode. The system shall
automatically revert to normal detection mode when the low-visibility condition no longer exists.
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907-643.02.1.4--Detection. Type 1A shall have a minimum of 24 detection zones per camera
input and each detection zone shall be capable of being sized to suit the site and the desired vehicle
detection area. Type 1B shall have a minimum of 8 detection zones per camera input and each
detection zone shall be capable of being sized to suit the site and the desired vehicle detection area.

A single detection zone shall be able to replace multiple inductive loops and the detection zones
shall be OR'ed as the default or may be AND'ed together to indicate vehicle presence on a single
phase of traffic movement.

Placement of detection zones shall be done by using only a pointing device, and a Graphical
Interface built into the video detection processor and displayed on a video monitor, to draw the
detection zones on the video image from each video camera. Detection zones created in this
manner shall be compatible with the PC-based software provided with the system.

The video detection processor shall support bicycle type zones where the zone can differentiate
between motorized vehicles and bicycles, producing a call for one but not the other. Bicycle zones
shall only output when a bicycle is detected. The video detection processor shall provide the
ability to assign a separate output channel for bicycle zones to allow traffic controllers to
implement special bicycle timing for applications where the traffic controller has separate bicycle
detection inputs. Bicycle zones shall have the ability to have extensions assigned to individual
bicycle zones for applications where the traffic controller does not have bicycle specific detection
inputs.

For Type 1A, six (6) additional count zones for bicycles shall be provided to accumulate bicycle
counts at user specified intervals.

The video detection processor’s memory shall be non-volatile to prevent data loss during power
outages.

When a vehicle is detected crossing a detection zone, the corners or entire zone of the detection
zone shall flash/change color on the video overlay display to confirm the detection of the vehicle.
It shall be possible to record the operation of the unit in real time with the detection zones operating.

Detection shall be at least 98% accurate in all weather conditions, with slight degradation
acceptable under adverse weather conditions (e.g. rain, snow, or fog) which reduce visibility.

The video detection processor shall maintain normal operation of existing detection zones when
one (1) zone is being added or modified.

The video detection processor shall output a constant call on any detector channel corresponding
to a zone being modified and shall resume normal operation upon completion.

Detection zones shall be directional to reduce false detections from objects traveling in directions
other than the desired direction of travel in the detection area.

The video detection processor shall process the video input from each camera using a
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microprocessor at 30 frames per second at one volt, peak to peak, 75 ohms, or EIA 170 NTSC
video standard.

The video detection processor shall output minimum recall, fixed recall or constant call for each
enabled detector output channel if a loss of video signal occurs. The recall behavior shall be user
selectable for each output. The video detection processor shall output a constant call during the
background "learning” period.

Detection zone outputs shall be configurable to allow the selection of presence, pulse, extend, and
delay outputs. Timing parameters of pulse extend, and delay outputs shall be user definable
between 0.1 to 25.0 seconds in increments of 0.1 seconds.

Type 1A shall have up to six (6) detection zones per camera view that have the capability to count
the number of vehicles detected, measure classification, occupancy, and speed. The data values
shall be internally stored within the processor module for later retrieval through the RS-232 port.
The data collection interval shall be user definable in periods of 5, 15, 30, or 60 minutes or by
intersection cycle. Real-time data shall be retrieved from the PC-based software provided with
the system.

907-643.02.1.5--Camera. Type 1A cameras shall be completely compatible with the video
detection processor and shall be certified by the manufacturer to ensure proper system operation.

Type 1B shall be a single integrated camera with built in video detection processor.

The Video Vehicle Detection shall produce accurate detector outputs under all roadway lighting
conditions, regardless of time of day. The minimum range of scene luminance over which the
camera shall produce a useable video image shall be the minimum range from nighttime to
daytime, but not less than the range 0.009 to 930 foot-candles.

The camera shall use a color CCD sensing element with resolution of not less than 470 lines
horizontal and 400 lines vertical.

The camera shall include mechanisms to compensate for changing of lighting by using an
electronic shutter and/or auto-iris lens.

The camera shall include a variable focal length lens with factory preset focus that requires no field
adjustment. Zooming of the camera lens to suit the site geometry by means of a portable interface
device designed for that purpose. The horizontal field of view shall be adjustable. Camera
configuration shall be customized for each approach based on field site conditions and the project
plans.

The camera electronics shall include automatic gain control (AGC) to produce a satisfactory image
at night.

The camerashall be housed in a weather-tight sealed enclosure. The housing shall be field rotatable
to allow proper alignment between the camera and the traveled road surface.
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The camera enclosure shall be equipped with a sunshield. The sunshield shall include a provision
for water diversion to prevent water from flowing in the camera’s field of view.

The camera enclosure shall include a thermostatically controlled heater to assure proper operation
of the lens shutter at low temperatures and prevent moisture condensation on the optical faceplate
of the enclosure. The heater shall directly heat the glass lens and require less than five (5) watts
over the temperature range.

Power consumption of the camera shall be 15 watts or less under all conditions.

The camera enclosure shall be equipped with separate, weather-tight connections for power and
setup video cables at the rear of the enclosure. These connections shall allow diagnostic testing
and viewing of video at the camera while the camera is installed on a mast arm or pole using a lens
adjustment module furnished under this bid item.

The video signal output by the camera shall in accordance with NTSC standards.

All necessary mounting brackets shall be mounted to pole shafts, mast arms, or other structures to
mount cameras as indicated on the project plans. Mounting brackets shall result in a fixed-
position mounting. Mounting Brackets shall be included at no additional cost.

907-643.02.1.6--Video Cable. The cable provided shall be as recommended by the manufacturer
for optimal video detection performance. The power and video cable may be installed under the
same outer jacket. The cable and installation tools shall be approved by the supplier and
manufacturer’s instructions must be followed to ensure proper connection.

907-643.02.1.7--Power Cable. The cable provided shall be as recommended by the manufacturer
for optimal video detection performance.

Camera power cable shall be suitable for installation in conduit and in exposed sunlight
environment, and UL listed.

The power and video cable may be installed under the same outer jacket. The cable and installation
tools shall be approved by the supplier and manufacturer’s instructions must be followed to ensure
proper connection.

907-643.02.1.8--Surge Protection. Surge protection devices shall be provided for all new or
added video detection devices as recommended by the manufacturer. A surge protection device
(SPD) shall be installed at the point the video detection devices receive 120 volt power and
connected in series with the circuits. SPDs shall be selected and installed according to
recommendation from the device manufacturer. The units shall be configured with receptacles.
The units shall have an internal fuse protection and shall provide common mode (L+N-G)
protection.

Video and/or Power cable shall be protected with an inline surge suppressor as recommended by
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the manufacturer or a panel mounted surge suppressor as recommended by the manufacturer or
approved equal, installed and grounded per manufacturer's recommendations.

907-643.02.1.9--Physical and Environmental Specifications. Physical and Environmental
Specifications shall be as follows.

Video Vehicle Detection Processor: The video vehicle detection processor shall operate
reliably in a typical roadside traffic cabinet environment. Internal cabinet equipment and a video
vehicle detection processor shall be provided that meets the environmental requirements of NEMA
TS-2-2003 Section 2. If the processor is located in the sensor, it shall meet the same requirements.

Video Camera Sensor: The operating ambient temperature range shall be -30°F to 140°F.
Additionally, a heater shall be included to prevent the formation of ice and condensation in cold
weather. The heater shall not interfere with the operation of the video camera sensor electronics,
or cause interference with the video signal.

Vibration:  Vibrations shall meet the requirements of NEMA TS 2-2003 Section 2.1.9. Shock:
Shock shall meet the requirements of NEMA TS 2-2003 Section 2.1.10.

Acoustic Noise: A video camera sensor and enclosure shall be provided that can withstand 150
dB for 30 minutes continuously, with no reduction in function or accuracy.

907-643.02.2--Materials Type 2 Video Vehicle Detection. The Type 2 Video Vehicle Detection
shall be span wire mounted and consist of power supply, video camera, mounting brackets, and
lightning protection as recommended by the manufacturer, video detection processors/extension
modules capable of processing the number of camera and phase combination video sources shown
on the project plans or in the purchase order

907-643.02.2.1--Functional Requirements for Type 2 Video Vehicle Detection. The Type 2
Video Vehicle Detection configuration shall utilize video processors with one or more video inputs
and one (1) video output, responding to specific site applications, camera locations and detection
zones shown on the project plans. Video processors or interface modules shall be provided which
plug directly into NEMA TS 1and TS 2 detector racks without adapters. Extension modules which
allow detection zones from one camera to be routed to other card slots shall also be provided if
required. The system shall be Ethernet compatible with an RJ45 port. The Type 2 Video Vehicle
Detection shall be able to detect vehicles and bicycles in multiple lanes using only the video image.

907-643.02.2.2--Interface Type 2 Video Vehicle Detection. The following interfaces shall be
provided:

1) Video inputs that accept RS 170 (NTSC) signals from an external video source. A BNC
type interface connector shall be provided and located on the front of the video processing
unit.

2) ALED indicator to indicate the presence of the video signal. The LED shall illuminate upon
valid video synchronization and turn off when the presence of a valid video signal is
removed.
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3) One (1) video output per processor module. The video output shall be RS 170 compliant
and shall pass through the input video signal. The video output shall have the capability to
show text and graphical overlays to aid in system setup. The overlays shall display real-
time actuation of detection zones upon vehicle detection or presence. Control of the
overlays and video switching shall also be provided through the serial communications port.
The video output interface connector shall be BNC or RCA type. If RCA connector is used,
an RCA to BNC adapter shall be provided.

4) A serial communications port on the front panel. The serial port shall be compliant with
RS-232 or RS-422 electrical interfaces and shall use a DB9 or RJ45 type connector. The
serial communications interface shall allow the user to remotely configure the system and/or
to extract calculated vehicle/roadway information.

5) Interface software. The interface protocol shall support multi-drop or point-to- multipoint
communications. Each video detection sensor shall have the capability to be individually IP
addressable either built in or with third party video server units.

6) Open collector contact closure outputs meeting NEMA TS 2 requirements.  The open
collector output will be used for vehicle detection indicators as well as discrete outputs for
alarm conditions.

7) LED status indicators on the front panel. The LED's shall illuminate when a contact closure
output occurs. Provide one output LED for each contact closure output.

8) A mouse compatible port (PS-2 or USB) on the front panel of the video processing unit. The
mouse port shall be used as part of the system setup and configuration.

9) A Cabinet Interface shall be provided that is specifically designed to mount in a standard
NEMA TS 1 and TS 2 detector rack without adapters or rewiring, or as a stand-alone shelf
mount unit. The Interface shall operate in a temperature range from -31°F to +165°F and a
humidity range from 0% to 95% relative humidity. The Cabinet Interface shall be powered
by 100v to 240v AC, 50 or 60Hz. The front of the Interface shall include LED detection
indications for each channel of detection. One BNC video output and detector test switches
that allow the user to place calls on each channel

907-643.02.2.3--Functionality Type 2 Video Vehicle Detection. Detection zones shall be
programmed via an on-board menu displayed on a video monitor and a pointing device connected
to the video detection processor. The menu shall facilitate placement of detection zones and
setting of zone parameters or to view system parameters. The video detection processor shall
detect vehicles, bicycles, and pedestrians in real time as they travel across each detection zone.
The video detection processor shall have an RS-232 (DB9 or RJ45) port for communications with
an external computer. The video detection processor port shall be multi-drop capable.

It shall be possible to upload and save all configuration data including loop placement and save the
file on a computer. It shall be possible to download a configuration file from a computer to the
detection device.

The video detection processor shall accept new detection patterns from an external computer
through the RS-232 port when the external computer uses the correct communications protocol for
downloading detection patterns.

A Windows™ based software designed for local and remote connection shall be provided for
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video capture, real-time detection indication and detection zone modification capability. The
video detection processor shall send its detection patterns to an external computer through the
RS-232 port.

The video detection processor shall default to a safe condition, such as minimum recall, fixed recall
or a constant call on each active detection channel, in the event of unacceptable interference with
the video signal, low visibility conditions, or power failure.

The system shall be capable of automatically detecting a low-visibility condition such as fog and
respond by placing all defined detection zones in a constant call mode. The system shall
automatically revert to normal detection mode when the low-visibility condition no longer exists.

907-643.02.2.3.1--Functionality for Type 2 Video Vehicle Detection. The Video Detection
Processor (VDP) for the Type 2 Video Vehicle Detection shall employ Dynamic Zone
Stabilization to provide motion tracking and compensation for swaying camera sensors mounted
on dual or single span wires. The VDP shall include software that discriminately detects the
presence of vehicles and bicycles in single or multiple lanes using only the video image. The VDP
shall compensate for swaying motions by tracking the position of the stop bar for the approaching
vehicle or bicycle movement. The VDP shall compensate for low frequency (cable sag) motion
due to temperature changes during the day. The VDP shall compensate for moderate frequency
motion induced by winds. The VDP shall compensate for up to =5 degrees of tilt from vertical
without any adverse detection false calls or dropped calls.

907-643.02.2.4--Detection. Type 2 shall have a minimum of 24 detection zones per camera input
shall be possible, and each detection zone shall be capable of being sized to suit the site and the
desired vehicle detection area. .

A single detection zone shall be able to replace multiple inductive loops and the detection zones
shall be OR'ed as the default or may be AND'ed together to indicate vehicle presence on a single
phase of traffic movement.

Placement of detection zones shall be done by using only a pointing device, and a Graphical
Interface built into the video detection processor and displayed on a video monitor, to draw the
detection zones on the video image from each video camera. Detection zones created in this
manner shall be compatible with the PC-based software provided with the system.

The video detection processor shall support bicycle type zones where the zone can differentiate
between motorized vehicles and bicycles, producing a call for one but not the other. Bicycle zones
shall only output when a bicycle is detected. The video detection processor shall provide the
ability to assign a separate output channel for bicycle zones to allow traffic controllers to
implement special bicycle timing for applications where the traffic controller has separate bicycle
detection inputs. Bicycle zones shall have the ability to have extensions assigned to individual
bicycle ones for applications where the traffic controller does not have bicycle specific detection
inputs.

Six (6) additional count zones for bicycles shall be provided to accumulate bicycle counts at user
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specified intervals.

The video detection processor’s memory shall be non-volatile to prevent data loss during power
outages.

When a vehicle is detected crossing a detection zone, the corners or entire zone of the detection
zone shall flash/change color on the video overlay display to confirm the detection of the vehicle.
It shall be possible to record the operation of the unit in real time with the detection zones operating.

Detection shall be at least 98% accurate in all weather conditions, with slight degradation
acceptable under adverse weather conditions (e.g. rain, snow, or fog) which reduce visibility.

The video detection processor shall maintain normal operation of existing detection zones when
one (1) zone is being added or modified.

The video detection processor shall output a constant call on any detector channel corresponding
to a zone being modified and shall resume normal operation upon completion.

Detection zones shall be directional to reduce false detections from objects traveling in directions
other than the desired direction of travel in the detection area.

The video detection processor shall process the video input from each camera using a
microprocessor at 30 frames per second at one volt, peak to peak, 75 ohms, or EIA 170 NTSC
video standard.

The video detection processor shall output minimum recall, fixed recall or constant call for each
enabled detector output channel if a loss of video signal occurs. The recall behavior shall be user
selectable for each output. The video detection processor shall output a constant call during the
background "learning” period.

Detection zone outputs shall be configurable to allow the selection of presence, pulse, extend, and
delay outputs. Timing parameters of pulse extend, and delay outputs shall be user definable
between 0.1 to 25.0 seconds in increments of 0.1 seconds.

The processor shall have up to six (6) detection zones per camera view shall have the capability to
count the number of vehicles detected, measure classification and speed. The data values shall be
internally stored within the processor module for later retrieval through the RS-232 port. The data
collection interval shall be user definable in periods of 5, 15, 30, or 60 minutes or by intersection
cycle. Real-time data shall be retrieved from the PC-based software provided with the system.

907-643.02.2.5--Camera. Type 2 cameras shall be completely compatible with the video
detection processor and shall be certified by the manufacturer to ensure proper system operation.

The Video Vehicle Detection shall produce accurate detector outputs under all roadway lighting
conditions, regardless of time of day. The minimum range of scene luminance over which the
camera shall produce a useable video image shall be the minimum range from nighttime to
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daytime, but not less than the range 0.009 to 930 foot-candles.

The camera shall use a color CCD sensing element with resolution of not less than 470 lines
horizontal and 400 lines vertical.

The camera shall include mechanisms to compensate for changing of lighting by using an
electronic shutter and/or auto-iris lens.

The camera shall include a variable focal length lens with factory preset focus that requires no field
adjustment. Zooming of the camera lens to suit the site geometry by means of a portable interface
device designed for that purpose. The horizontal field of view shall be adjustable. Camera
configuration shall be customized for each approach based on field site conditions and the project
plans.

The camera electronics shall include automatic gain control (AGC) to produce a satisfactory image
at night.

The camera shall be housed in a weather-tight sealed enclosure.  The housing shall be field
rotatable to allow proper alignment between the camera and the traveled road surface.

The camera enclosure shall be equipped with a sunshield. The sunshield shall include a provision
for water diversion to prevent water from flowing in the camera’s field of view.

The camera enclosure shall include a thermostatically controlled heater to assure proper operation
of the lens shutter at low temperatures and prevent moisture condensation on the optical faceplate
of the enclosure. The heater shall directly heat the glass lens and require less than five (5) watts
over the temperature range.

Power consumption of the camera shall be 15 watts or less under all conditions.

The camera enclosure shall be equipped with separate, weather-tight connections for power and
setup video cables at the rear of the enclosure. These connections shall allow diagnostic testing
and viewing of video at the camera while the camera is installed on a mast arm or pole using a lens
adjustment module furnished under this bid item.

The video signal output by the camera shall in accordance with NTSC standards.

All necessary mounting brackets shall be mounted to pole shafts, mast arms, or other structures to
mount cameras as indicated on the project plans. Mounting brackets shall result in a fixed-
position mounting. Mounting Brackets shall be included at no additional cost.

907-643.02.2.6--Video Cable. The cable provided shall be as recommended by the manufacturer
for optimal video detection performance. The power and video cable may be installed under the
same outer jacket. The cable and installation tools shall be approved by the supplier and
manufacturer’s instructions must be followed to ensure proper connection.
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907-643.02.2.7--Power Cable. The cable provided shall be as recommended by the manufacturer
for optimal video detection performance.

Camera power cable shall be suitable for installation in conduit and in exposed sunlight
environment, and UL listed.

The power and video cable may be installed under the same outer jacket. The cable and installation
tools shall be approved by the supplier and manufacturer’s instructions must be followed to ensure
proper connection.

907-643.02.2.8--Surge Protection. Surge protection devices shall be provided for all new or
added video detection devices as recommended by the manufacturer.

Video and/or Power cable shall be protected with an inline surge suppressor as recommended by
the manufacturer or a panel mounted surge suppressor as recommended by the manufacturer or
approved equal, installed and grounded per manufacturer's recommendations.

907-643.02.2.9--Physical and Environmental Specifications. Physical and Environmental
Specifications shall be as follows.

Video Vehicle Detection Processor: The video vehicle detection processor shall operate reliably
in a typical roadside traffic cabinet environment. Internal cabinet equipment and a video vehicle
detection processor shall be provided that meets the environmental requirements of NEMA TS 2-
2003 Section 2. If the processor is located in the sensor, it shall meet the same requirements.

Video Camera Sensor: The operating ambient temperature range shall be -30°F to 140°F.
Additionally, a heater shall be included to prevent the formation of ice and condensation in cold
weather. Do not allow the heater to interfere with the operation of the video camera sensor
electronics, or cause interference with the video signal.

Vibration: Vibrations shall meet the requirements of NEMA TS 2-2003 section 2.1.9. Shock:
Shock shall meet the requirements of NEMA TS 2-2003 section 2.1 .10.

Acoustic Noise: A video camera sensor and enclosure shall be provided that can withstand 150 dB
for 30 minutes continuously, with no reduction in function or accuracy.

907-643.02.3--Materials Type 3 Video Vehicle Detection and Tracking System. The Type 3
Video Vehicle Detection and Tracking System (VIVTDS) shall consist of the following:

e One VIVTDS processor capable of connecting with 1 to 8 sensors

e One or more VIVTDS sensors, with at least one sensor having a fisheye lens for
omnidirectional viewing of the roadway or intersection.

e One surge protector junction unit, per each advanced/stop line sensor

e One mounting pole and bracket (90° pole per each fisheye sensor; or straight, vertical pole per
each advanced/stop line sensor). Pole should be assembled in two (2) pieces (3’ x 3’ plus 7°
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straight, vertical base)

One ball-swivel, bracket, and surge protector junction unit, per each fisheye sensor

One Ethernet Protection Module (surge protector located in the traffic cabinet), per each
VIVTDS sensor

VIVTDS interface cables to the traffic signal controller based on model/type.

Optional portable field computer to configure and monitor system operations

Optional computer to configure and monitor system operations at the TOC or other remote
location

Optional Ethernet Repeater to extend VIVTDS sensors beyond 300 feet

Optional Fiber interconnect to extend VIVTDS sensors up to 2000 feet

Optional POE Powered Switch for use with more than two sensors

907-643.02.3.1--Functional Requirements for Type 3 Video Vehicle Detection. The Type 3

Video Vehicle Detection configuration shall be for a system that views, captures, and derives data
based on the objects that pass within the sensor field of view along a highway, road, ramp, or other
commonly used transit pathway via processing video images. The detection of objectsby a VIVTDS
can be accessed and used by and for many applications, including:

Vehicle detection and actuation at intersections

Pedestrian Actuation

Pedestrian Counting

In the Box bicycle discrimination and clearance extension

Bicycle Counting

Highway flow monitoring

Ramp metering

Advanced detection

Pedestrian crossing extensions

Temporary construction zone detection

Situational awareness of location area, including an intersection center
Automated alerts and reports of potentially unsafe conditions, incidents, malfunctions, or
signal timing inefficiencies

Collecting and archiving traffic data on the Cloud for future analysis to improve performance
by optimizing timing plans at intersections

Non-recurring charges for Cloud Data access

Occupancy-based vehicle actuation

Signal Performance Metrics

User-defined zone output pulses

Onboard video recording and playback

Open API for data access

The system shall have a modular electrical design and use Ethernet to connect and network with the
different system components. Streaming video images, alerts, and data shall be transmitted from the
field back to a Traffic Operations Center (TOC) via the systems client software and to the VIVTDS’s
cloud by using any or combination of the following:
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Fiber optic

Wireless Radios

WAN

TCP/IP

e Optional Internal modem

e Any other means of commonly used communication practices and standards for digital content
and information.

The VIVTDS client software shall provide graphical user interfaces between the administrator(s)
and permissioned users of the system and the VIVTDS sensor(s) itself. The software shall allow the
user to configure sites, conduct maintenance, monitor information relayed from the sensor(s), and
provide access to real-time data, system and user defined alerts, and access to historical data
collected by the sensor(s). The client software should be installed on a single personal computer or
across a network of computers. One or more users will be able to access VIVTDS simultaneously.

907-643.02.3.2--Processor Hardware. The VIVTDS processor shall support 1 or 2 fisheye sensors,
or if equipped with 1 fisheye sensor the VIVTDS processor should, at a minimum, be capable of
simultaneously supporting up to four (4) additional VIVTDS sensors for special requirements such
as advance detection or underpass detection.

The VIVTDS processor shall comply with NEMA standards, TS1, TS2 Type 1 and Type 2;
170/2070; and ITS. The VIVTDS processor shall provide the following inputs and outputs:

Type Inputs Outputs
TS1 24 24
TS2 16 64

170/2070 8 24
ITS 16 64

The VIVTDS processor will have at a minimum four (4) USB 3.0 ports for expansion flexibility and
have an optional, built-in modem.

The VIVTDS processor shall be no more than 1U high with dimensions, excluding connectors, not
to exceed 8.5” x 11.5” x 1.75”” and weigh no more than 5.2 Ibs. The unit shall have flexible mounting
options including the ability to lie flat on a cabinet shelf, be mounted in a standard traffic cabinet
rack with optional mounting ears or be installed vertically with optional base. The outer enclosure
shall be a powdered coated aluminum.

907-643.02.3.3--Type 3 Video Vehicle Detection System Software. Each VIVTDS system shall
include software for up to six (6) sensors for detecting and counting the vehicle’s entrance and exit
of the intersection. The VIVTDS system will also include software for communicating with the
traffic controllers and other electronic devices.

Client software shall be included free of charge with each VIVTDS system and should be
downloaded and run on any personal computer with a Windows 7 or newer operating system. The
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client software at minimum should include management tools to perform the following:

View, diagnose, configure, and reset individual sensor outputs

View the status of inputs to enable setup and troubleshooting in the field

Configure and view calls and phases

The ability to create and define, as well as edit, vehicle zones, road masks, object masks, and
pedestrian zones by drawing arbitrary shaped polygons using a computer

The ability to detect and track vehicles, motorcycles, bicycles, and pedestrians through the
entire 360-degree field of view

Distinguish between bicycles and vehicles in the center of the intersection (The Box) and
provide distinct detector calls to the traffic controller for each object type

Provide system calls based on zone occupancy

View the site’s configuration history

Publish and revert back to previous configuration

View real-time image streaming from the sensor(s) within the software’s Client interface
Optionally access and use an API that is documented online and uses HTTP

Enterprise security with user-based roles

Ability to utilize LDAP for user access

Provide System Alerts for diagnostic and administrative events

The VIVTDS system shall support optional performance data packages for purchase that provide
count data, access to real time data, and system and user defined alerts. The performance data shall
be accessible directly from the processor or from a remote computer with a network connection, or
via a Cloud storage platform. The performance data shall include the following types of reports and
alerts:

Turning movement counts, including U-turns
Length based vehicle classifications
Incident reporting

Volume

7 Day Volume

Occupancy on Green

Occupancy on Red

Percentage of Arrivals on Green
Percentage of Arrivals on Red
Speed

Pedestrian Counts

Bicycle Turning Movements
Bicycle Counts

RTSP (H.264) streaming capability
Wrong way vehicle detection

Loss of visibility event

Volume Exceeded

Reports should be exportable and downloadable in the following formats:
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e PDF
o Excel
e Synchro Export — Turning Movement Counts

907-643.02.3.4--Detection. VIVTDS system shall provide real time vehicle detection (within 500
milliseconds (ms) of vehicle arrival). The system should detect the presence of vehicles for upto 64
detection zones per VIVTDS senor. The detection zones shall be sensitive to the directiona vehicle
travels and the direction to be detected by each detection zone shall be programmable by a client
software user.

The VIVTDS system should provide a flexible detection zone placement anywhere within one
hundred (150) feet of the VIVTDS sensors. Preferred presence detector configurations shall be
arbitrarily shaped polygons, including simple boxes, drawn across lanes of traffic or placed in line
with lanes of traffic. A single VIVTDS sensor should replace one or more conventional detectors.
Advanced detection zones may be placed up to three hundred (300) feet from a Fisheye sensor
when mounted at least forty (40) feet high.

Placement of detection zones will be done by means of a graphical interface using the MJPEG
image of the roadway. The client software displays images of the detection zones overlaid on the
video image of traffic while the VIVTDS processor is running. The detection zones, when
operating, shall display outlined or filled, with a visible change indicating activation.

A laptop should be used to draw detection zones. Alternatively, a mouse, keyboard, and monitor
may be connected directly to the processor to configure a site. The detection zones should be
capable of being sized and shaped to provide optimal road coverage and detection. It should be
possible to upload detector configurations to the VIVTDS processor and to retrieve the sensor
configuration that is currently running in the VIVTDS processor through the client software. The
configuration should also be retrievable from the VIVTDS system’s cloud if properly backed up.

The user will be able to edit previously defined detector configurations in order to fine tune the
detection zone placement size and shape. Once a detection configuration has been created, the
system will provide a graphic display of the new configuration on its monitor. While this fine-
tuning is being done, the sensor will be required to continue to operate from the sensor
configuration, currently in place. A user should be able to use a system command to revert to
previous configurations stored in the client software or on the VIVTDS system’s cloud if properly
backed up.

When a vehicle occupies a detection zone, the detection zone on the live video will indicate the
presence of a vehicle, thereby verifying proper operation of the system.

The presence of the vehicle as well as the signal states will be indicated via colored LED lights on
the front panel of VIVTDS processor. With the absence of images, the VIVTDS processor’s
display shall indicate proper operation of the detection zones.

Detection zones shall be sensitive to the direction of vehicle travel. The direction will be capable
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of being detected by each detection zone and will be programmable by the user. The vehicle
detection zones will not activate if a vehicle is traveling in any direction other than the one specified
for detection in the zone. Cross-street and wrong way traffic shall not cause a false detection.

Detection zones will be capable of an optional user defined call to detect a side entrance (90° or
less angled entrance).

The VIVTDS system will be able to reliably detect vehicle presence in the design field of view.
The design field of view shall be defined as the sensor view when the image sensor is mounted
thirty-five (35) feet (10.5 meters) or higher above the roadway, when the sensor is in front of all
stop lines, no more than seventy-five (75) feet from the intersection center, and the beginning of
the detection area is not greater than one hundred and fifty (150) feet from the image sensor.

Within this design field of view, the VIVTDS processor should be capable of setting up detection
zones for point detection (equivalent to the operation of a 6’ x 6° inductive loop). A VIVTDS
sensor, placed at the proper mounting height, is able to monitor up to and including five (5) traffic
lanes per approach simultaneously. A single fisheye sensor, placed at the proper mounting height,
should be able to monitor detection zones in an intersection of five (5) approaches, at a minimum.
Fisheye sensors mounted no less than forty (40) feet should be capable of advanced vehicle
detection of up to three hundred (300) feet.

Detection accuracy of the VIVTDS system shall be comparable to properly operating inductive
loops. Detection accuracy should include the presence of any vehicle in the defined detection zone
regardless of the lane the vehicle is occupying. Occlusion produced by vehicles in the same or
adjacent lanes shall not be considered a failure of the VIVTDS processor, but a limitation of the
VIVTDS sensor placement.

Detection shall be 98% accurate with slight degradation possible under adverse weather or road
conditions (i.e. rain, snow, fog). Detection will be expected for the entire design field of view on a
lane by lane or by approach basis.

Equipment failure, either sensor or VIVTDS processor, shall result in constant vehicle detection on
affected detection zones. The VIVTDS system will be required to have the ability to place a
constant call to a specific zone, if said zone loses visibility, while simultaneously making calls in
the traditional manner in the remaining zones.

907-643.02.3.5--Camera. The VIVTDS should have at least one downward-facing fisheye sensor
capable of seeing the center of the intersection and have an omnidirectional line of site to track
vehicles entering and exiting the intersection. Other required features shall include the following:

e Color images outputted into digital format as MJPEG images

o Camera lens shall not require adjustment and is always in focus

» A thermostatically controlled heater residing inside the enclosure to reduce the effects of ice
and condensation

e Any plastics used in the enclosure shall have ultraviolet inhibitors

e A waterproof and dust tight aluminum enclosure
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The sensor dimensions excluding connectors shall not exceed 9.9” x 7.9” (height x diameter). The
weight of the sensor including the enclosure shall not exceed eight pounds. The VIVTDS sensor
manufacturer shall provide a lifetime “always in focus” guarantee on the iconic bell- shaped fisheye
camera. The sensor’s mounting bracket shall utilize a two (2) piece, ten (10) foot 90° mounting
pole. The sensor junction box should mount at the base of the vertical pole and allow for the
installer to adjust the sensor’s horizontal position with one hand and tighten the bracket without
having to support the sensor simultaneously.

907-643.02.3.5.1--Optional VIVTDS Sensors. Certain projects will have special requirements or
needs, such as advanced detection beyond three hundred (300) feet and/or stop line detection. In
these instances, an additional VIVTDS sensor with a field of view of either 30° - 50° for stop line
detection or a field of view of 9° - 18° for advanced detection should be used. The sensor dimensions
excluding connectors and mounting bracket shall not exceed 8” x 15” x 3.5” and the weight should
not exceed eight pounds. Other required features are the following:

o Color images outputted into digital format as MJPEG images
e A5-50-mm varifocal lens set for the specific application

o A thermostatically controlled heater residing inside the enclosure to reduce the effects of ice
and condensation

e Asun shield to minimize lens exposure to the sun
e A waterproof and dust tight powdered coated aluminum housing

The VIVTDS should support thermal imaging sensors for use in specific situations.

907-643.02.3.6--Power. The VIVTDS sensor(s) will use five (5) watts nominally and a maximum
of fifty (50) watts with active heaters. The sensor(s) will be Power Over Ethernet (POE) and will
only require a single shielded, burial grade, gel-filled CAT5e cable for both power and data or
composite fiber cable.

Each VIVTDS sensor shall have its own surge protector junction unit and EPM surge protection unit
in the traffic cabinet.

The VIVTDS processor shall operate within a range of 89 to 240 VAC, 60Hz single phase. Power
to the VIVTDS processor is from the transient protected side of the AC power distribution system
in the traffic control cabinet where the VIV TDS processor is installed.

907-643.02.3.7--CATS5E _Cable. CATSE cabling shall be a high performance shielded direct
burial data cable capable of 350MHz bandwidth for data applications. The cabling shall consist of
a 24 AWG solid core copper wire with 8 solid conductors in a gel-filled jacket. The jacket shall
consist of linear low-density polyethylene (LLDPE) that is UV resistant and have a cable diameter
of no more than 6.5 mm. The cable shall have easily identifiable striped pairs as follows:

- Orange-White, Orange
- Green-White, Green
- Blue-White, Blue
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- Brown-White, Brown
The cable shall be rated at a minimum for 60 V.
The surge protector junction unit for the VIVTDS sensor shall provide protection against a transient
pulse with a pulse shape of 8/20us and a max current of 75A. The unit shall weigh no more than two
(2) Ibs.
The EPM, surge protection unit for the VIVTDS sensor, shall have at most a max impulse discharge
current of 40 KA and an impedance of at least 100 ohms. The unit should have at least Line-Line
and Line-Ground protection options, and the POE current should not exceed 1.8A.

907-643.02.3.8--Composite Fiber. Composite Fiber cable shall meet the following requirements:

e Multimode, OM3, Indoor-Outdoor rated
e Meet ICEA-S-83-597 Standard
e Four Fiber Strands and Two 16 AWG Copper Power Conductors

Fiber cable shall be terminated with FAST connect LC connectors and maintain a signal strength
between -20 dBm and -24 dBm.

The Fiber cable shall connect the Fisheye Sensor and/or other Optional Sensors using POE Media
Converters.

PoE Media Converters shall meet the following requirements:

e Material: UV Stabilized, Polycarbonate/ASA Blend
e Environmental: -29°F - 165°F (-34°C - 74°C)
e |IP66

907-643.02.3.9--Physical and Environmental Specifications. The VIVTDS processor will meet
or exceed the NEMA TS-2 standard of -29° F - 165° F (-34° C - 74° C) and meet or exceed a 5-30Hz
vibration test as well as a 10G shock test.

The VIVTDS processor shall operate properly in an environment with 0% to 95% relative humidity,
non-condensing. The VIVTDS sensor(s) shall operate properly in an environment with 0% to 100%
relative humidity.

907-643.02.3.10--System_Software Operation. The VIVTDS must transmit and receive all
information needed for sensor setup, to monitor vehicle detection, to view vehicle traffic flow, and
to interpret stored data. The remote communications link between the VIVTDS processor shall not
interfere with the on-street detection of the VIVTDS processor.

The user should be able to view the detection area in a horizon to horizon fisheye view or in a
configurable four (4) pane flattened view on the same screen. Each view should be able to be
customized by the user, with the ability to digitally pan-tilt-zoom.
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907-643.02.3.11--Installation and Training. The supplier of the VIVTDS system shall supervise
the installation and testing of the sensors, processor, and other sensor components.

System installers will be required to be certified by the system manufacturer. A manufacturer’s
instructional guide will not be considered an adequate substitute for practical, classroom training and
formal certification by an approved agency.

However, the manufacturer shall provide an online user guide and an electronic copy of the user
guide within the client software and on board the VIVTDS processor for reference.

Formal levels of factory authorized training are required for installers, contractors and system
operators. All training must be certified by the VIVTDS system manufacturer.

907-643.02.3.12--Warranty, Maintenance and Support. The video detection system must be
warranted to be free of defects in material and workmanship for a period of 3 years from date of
shipment from the manufacturer’s facility. During the warranty period, the system manufacturer will
be required to repair with new or refurbished materials, or replace at no charge, any product
containing a warranty defect provided the product is returned FOB to the supplier’s factory or
authorized repair site. Return product, product for repair, or product to be replaced under warranty
by the supplier shall have prepaid transportation. This warranty does not apply to any products
damaged by accident, improperly operated, abused, serviced by unauthorized personnel or
unauthorized modification.

Ongoing software support by the manufacturer includes updates of the VIVTDS processor’s engine
and updates to the client software shall be provided free of charge for the life of the system.

907-643.02.4--Materials Multi-Sensor Vehicle Detection.

907-643.02.4.1--General. The Multi-Sensor Vehicle Detector shall utilize two (2) different
sensors of different technologies, video imaging and radar, to detect and track licensed and
unlicensed vehicles at distances up to 600 feet. The detector shall fuse vehicle information from
the two sensors to provide highly accurate and precise detection for special or advanced
applications.

The Multi-Sensor Vehicle Detector shall use a primary detector rack mounted processor to interface
with the traffic control cabinet. The module shall process information from both video imaging
and radar sensors simultaneously in real-time.

907-643.02.4.2--Detector_Configuration. The proposed MSVD shall be available in various
configurations to allow maximum deployment flexibility. Each configuration shall have an
identical user interface for system setup and configuration. The communications protocol to each
configuration shall be identical and shall be hardware platform independent.

The detector shall include software that detects vehicles in multiple lanes. Video imaging
detection zones shall be defined using only an on-board video menu and a pointing device to place
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the zones on a video image. Up to 24 video detection zones per camera view shall be available.
Two (2) additional trigger zones for the radar sensor shall be available and be configurable by
using the same system setup menu on the DP. A separate computer shall not be required to
program the detection zones. A pre-programmed setup tool is required to align and input radar
information and set the camera field of view (zoom and focus).

907-643.02.4.3--Multi-Sensor Vehicle Detection Hardware. The MSVD hardware shall consist

of the following four (4) elements:

1)
2)
3)
4)

Video Imaging Camera Sensor
Radar Sensor

Sensor Data Combiner
Detection Processor

907-643.02.4.3.1--Video Imaging Camera Sensor. The video imaging camera sensor shall

meet the following minimum requirements:

To accommodate deployment flexibility, the MSVD camera sensor shall be compatible with
the Data Processor platforms. The MSVD camera sensor shall be supplied by the MSVD
manufacturer.

The advanced camera enclosure shall utilize technology for the heating element of the front
glass. The transparent coating shall not impact the visual acuity and shall be close to
optically clear.

Cable terminations at the data combiner for video and power shall not require crimping
or special tools.

The camera sensor shall allow the user to set the focus and field of view via Wi-Fi
connectivity.

The camera shall produce a useable video image of vehicles under all roadway lighting
conditions, regardless of time of day. The minimum range of scene luminance over
which the camera shall produce a useable video image shall be the minimum range from
nighttime to daytime, but not less than the range 1.0 lux t010,000 lux.

The camera electronics shall include automatic gain control (AGC) to produce a
satisfactory image at night.

The imager luminance signal to noise ratio (S/N) shall be more than 50 dB with the automatic
gain control (AGC) disabled.

The imager shall employ three (3) dimensional dynamic noise reduction (3D-DNR) to
remove unwanted image noise.

The camera image shall employ wide dynamic range (WDR) technology to compensate for
wide dynamic outdoor lighting conditions. The dynamic range shall be greater than 100 dB.
The camera shall be digital signal processor (DSP) based and shall use a CCD sensing
element and shall output color video with resolution of not less than 550 TV lines.

The camera sensor shall include an electronic shutter control based upon average scene
luminance and shall be equipped with an auto-iris lens that operates in tandem with the
electronic shutter. The electronic shutter shall operate between the range of 1/1 to 1/10,000""
second.

The camera sensor shall utilize automatic white balance.
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The camera sensor shall include a variable focal length lens with variable focus that can be
adjusted, without opening up the camera housing, to suit the site geometry by means of a
portable interface device designed for that purpose and manufactured by the detection system
supplier.

The horizontal field of view shall be adjustable. This camera configuration may be used for
the majority of detection approaches in order to minimize the setup time and spares required
by the user. The lens shall be a minimum 10X zoom lens with a variable focal length.

The lens shall also have an auto-focus feature with a manual override to facilitate ease of
setup.

The camera shall incorporate the use of preset positioning that store zoom and focus
positioning information. The camera shall have the capability to recall the previously
stored preset upon application of power.

The camera shall be housed in a weather-tight sealed enclosure conforming to IP-67
specifications. The housing shall allow the camera to be rotated to allow proper alignment
between the camera and the traveled road surface.

The camera enclosure shall be equipped with a sunshield. The sunshield shall include a
provision for water diversion to prevent water from flowing in the camera's field of view.
The camera enclosure shall be designed so that the pan, tilt and rotation of the camera
assembly can be accomplished independently without affecting the other settings.

The camera enclosure shall include a proportionally controlled heater design that
maximizes heat transfer to the lens. The output power of the heater shall vary with
temperature, to assure proper operation of the lens functions at low temperatures and prevent
moisture condensation on the optical faceplate of the enclosure.

The glass face on the front of the enclosure shall have an anti-reflective coating to minimize
light and image reflections.

When mounted outdoors in the enclosure, the camera shall operate in a temperature range
from -29°F to +165°F and a humidity range from 0% RH to 100% RH.

Measurement of satisfactory video shall be based upon DP system operation.

The camera sensor shall acquire its power from the sensor data combiner.

Recommended camera placement height shall be 18 to 33 feet above the roadway, and over
the traveled way on which vehicles are to be detected. For optimum detection the camera
should be centered above the traveled roadway. The camera shall view approaching vehicles
at a distance not to exceed 350 feet for reliable detection (height to distance ratio of 10:100).
Camera placement and field of view (FOV) shall be unobstructed and as noted in the
installation documentation provided by the supplier.

The video signal shall be fully isolated from the camera enclosure and power cabling.

A weather-proof protective cover shall be provided to protect all terminations at the camera.

907-643.02.4.3.2--Radar_Sensor. The radar sensor shall meet the following minimum

requirements:

The radar sensor shall operate in the 24 GHz frequency band.

The radar detection range shall be 600 feet minimum, £5%.

The radar sensor shall be able to track up to 20 independent objects simultaneously.
Object speed detection shall be within a range of zero (0) to 150 mph +1.0 mph.
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e The radar sensor shall be able to detect vehicles in one (1) to four (4) traffic lanes.

e The radar sensor shall be housed in a weather-tight sealed enclosure conforming to IP-67
specifications. The housing shall allow the radar to be adjusted to allow proper alignment
between the sensor and the traveled road surface.

e When mounted outdoors in the enclosure, the radar shall operate in a temperature range
from -29°F to +165°F and a humidity range from 0% RH to 100% RH.

e The radar sensor shall communicate with the sensor data combiner.

e The radar sensor shall acquire its power from the sensor data combiner.

e Data and power cables between the radar sensor and sensor data combiner shall be fully
isolated from the sensor enclosure.

907-643.02.4.3.3--Multi-Sensor Vehicle Detection Assembly. Multi-Sensor Vehicle Detection
Assembly shall meet the following requirements:

e Both camera and radar sensors shall be housed in an overall, single enclosure assembly.
e The maximum power consumption for the Multi-Sensor Vehicle Detection Assembly shall
be less than ten (10) watts typical, 20 watts peak.

907-643.02.4.3.4--Sensor Data Combiner. The sensor data combiner (if required) shall meet the
following minimum requirements:

e A sensor data combiner that combines sensor information from both video and radar sensors
shall be employed.

e Sensor data combiner shall supply primary power to each sensor unit.

e Sensor data combiner shall facilitate digital communications between the sensor data
combiner and each of the sensor units.

e Sensor data combiner shall get its primary power from an AC power source using industry
standard 3-conductor cabling.

e Sensor data combiner shall communicate with the detection processor using a single coax
cable. Both video imaging and radar data shall use the single coax cable.

e The sensor data combiner shall also employ industry standard Wi-Fi connectivity for
remote sensor system setup using a mobile programming device such as anetbook or
tablet computer. Video camera and radar sensor shall be able to be configured
independently.

e Sensor data signal shall be fully isolated from the mechanical enclosure and power cabling.

e Cable terminations at the sensor data combiner shall not require crimping tools.

e The Sensor Data Combiner shall be housed in a weather-tight sealed enclosure
conforming to IP-67 specifications.

907-643.02.4.3.5--Detection Processor. The detection processor shall meet the following
minimum requirements:

e Each sensor input shall accept RS170 (NTSC) or CCIR (PAL) signals from an external
video source. The interface connector shall be BNC type and shall be located on the front
of the processing unit. The sensor input shall have the capability to be terminated into 75-
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ohms or high impedance (Hi-Z) using dip switches or software control from the user menu.
The sensor input shall also facilitate the data from the radar sensor.

A LED indicator shall be provided to indicate the presence of the sensor signal. The LED
shall illuminate upon valid sensor synchronization and turn off when the presence of a valid
sensor signal is removed.

One (1) video output shall be provided. The video output shall be RS170 or CCIR compliant
and shall pass through the input video signal. For multi-channel video input configurations,
a momentary push-button shall be provided on the front panel to cycle through each input
video channel. In the absence of a valid sensor signal, the channel shall be skipped and the
next valid sensor signal shall be switched. The real time video output shall have the
capability to show text and graphical overlays to aid in system setup. The video output
interface connector shall be positive locking BNC type. Friction type (e.g. RCA type)
connectors shall not be allowed.

A communications port shall be provided on the front panel. The communications interface
shall allow the user to remotely configure the system and/or to extract calculated
vehicle/roadway information. The interface protocol shall be documented or interface
software shall be provided. Each MSVD shall have the capability to be addressable. The
DP shall support data rates of 1200 bps to 230,400 bps, inclusive.

Open collector (contact closure) outputs shall be provided. Four (4) open collector outputs
shall be provided for the single or dual channel rack-mount configuration. Additionally, the
DP shall allow the use of extension modules to provide up to 24 open collector contact
closures per camera input. Each open collector output shall be capable of sinking 30 mA at
24 VDC. Open collector outputs will be used for vehicle detection indicators as well as
discrete outputs for alarm conditions. The DP outputs shall be compatible with industry
standard detector racks assignments.

Logic inputs such as delay/extend or delay inhibit shall be supported through the
appropriate detector rack connector pin or front panel connector in the case of the 1/0O
module. For DPs and extension modules, four (4) inputs shall be supported via detector
rack interface. The 1/0O module shall accommodate eight (8) inputs through a 15-pin “D”
connector.

Detection status LEDs shall be provided on the front panel. The LEDs shall illuminate
when a contact closure output occurs. The front panel of the DP shall have detector test
switches to allow the user to manually place calls on each DP output channel. The test
switch shall be able to place either a constant call or a momentary call depending on the
position of the switch.

A USB mouse port shall be provided on the front panel of the rack mount detection
processing unit. The mouse port shall not require special mouse software drivers. The mouse
port shall be used as part of system setup and configuration.

Extension modules (if required) shall be connected to the DP by an 8-wire twisted- pair cable
with modular RJ45 connectors. DP and EM communications shall be accommodated by
methods using differential signals to reject electrically coupled noise.

Extension modules (EM) shall be available to eliminate the need of rewiring the detector
rack, by enabling the user to plug an extension module into the appropriate slot in the detector
rack to provide additional open collector outputs. The extension module shall be available
in both two (2) and four (4)-channel configurations. The DP and EM shall be specifically
designed to mount in a standard detector rack, using the edge connector to obtain power,
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provide contact closure outputs and accept logic inputs (e.g. delay/extend). No adapters shall
be required to mount the DP or EM in a standard detector rack. Detector rack rewiring shall
not be required.

e The DP shall utilize non-volatile memory technology to store on-board firmware and
operational data.

e The DP shall enable the loading of modified or enhanced software through the EIA232
or USB port (using a USB thumb drive) and without modifying the DP hardware.

e The DP and EM shall be powered by 12 or 24 volts DC. DP and EM modules shall
automatically compensate for either 12 or 24 VDC operation. DP power consumption shall
not exceed 7.5 watts. The EM power consumption shall not exceed three (3) watts.

e The DP shall operate satisfactorily in a temperature range from -40°F to +165°F and a
humidity range from zero (0) %RH to 95 %RH, non-condensing as set forth in NEMA
specifications.

e A video surge suppresser shall be provided for each sensor input. The surge suppresser
shall be appropriately grounded to the cabinet ground rod using AWG 14 minimum.

907-643.02.4.4--Detection_Software. The detection software shall meet the following general
system functions:

e Detection zones shall be programmed via an on board menu displayed on a video monitor
and a pointing device connected to the DP. The menu shall facilitate placement of detection
zones and setting of zone parameters or to view system parameters. A separate computer
shall not be required for programming detection zones or to view system operation.

e The DP shall store up to three (3) different detection zone patterns in non-volatile memory.
The DP can switch to any one of the three (3) different detection patterns within one (1)
second of user request via menu selection with the pointing device. Each configuration shall
be uniquely labeled and able to be edited by the user for identification. The currently active
configuration indicator shall be displayed on the monitor.

e The DP shall detect vehicles in real time as they travel across each detection zone.

e The DP shall accept new detection patterns from an external computer through a
communications port when the external computer uses the correct communications protocol
for downloading detection patterns. A Windows™ based software designed for local
or remote connection and providing video capture, real-time detection indication and
detection zone modification capability shall be provided with the system.

e The DP system shall have the capability to automatically switch to any one of the stored
configurations based on the time of day which shall be programmable by the user.

e The DP shall send its detection patterns to an external computer through the
communications port when requested when the external computer uses the appropriate
communications protocol for uploading detection patterns.

e The DP shall default to a safe condition, such as a constant call on each active detection
channel, in the event of unacceptable interference or loss of the sensor signal.

e The system shall be capable of automatically detecting a low-visibility condition such as
fog and respond by placing all effected detection zones in a constant call mode. A user-
selected alarm output shall be active during the low-visibility condition that can be used to
modify the controller operation if connected to the appropriate controller input modifier(s).
The system shall automatically revert to normal detection mode when the low-visibility
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condition no longer exists.

Up to 24 detection zones per camera input shall be supported and each detection zone can
be sized to suit the site and the desired vehicle detection region.

The DP shall support two (2) independent trigger points for radar outputs for dilemma
zone applications.

The DP shall provide up to 24 open collector output channels per sensor input using one or
more extension modules.

A single detection zone shall be able to replace multiple inductive loops and the detection
zones shall be OR'ed as the default or may be AND'ed together to indicate vehicle presence
on a single approach of traffic movement.

Placement of detection zones shall be done by using only a pointing device, and a graphical
interface built into the DP and displayed on a video monitor or laptop computer to draw the
detection zones on the video image from each video camera.

When a vehicle is detected within a detection zone, a visual indication of the detection
shall activate on the video overlay display to confirm the detection of the vehicle for the
zone.

Detection shall be at least 98% accurate in good weather conditions, with slight
degradation possible under adverse weather conditions (e.g. rain, snow, or fog) which reduce
visibility. Detection accuracy is dependent upon site geometry, camera placement, camera
quality and detection zone location, and these accuracy levels do not include allowances for
occlusion or poor video due to camera location or quality.

The DP shall provide dynamic zone reconfiguration (DZR). DZR enables normal operation
of existing detection zones when one zone is being added or modified during the setup
process. The new zone configuration shall not go into effect until the configuration is saved
by the operator.

Detection zone setup shall not require site specific information such as latitude and longitude
to be entered into the system.

The DP shall process the video input from each camera at 30 frames per second. Multiple
camera processors shall process all video inputs simultaneously.

The DP shall output a constant call during the background learning period of no more than
three (3) minutes.

Detection zone outputs shall be configurable to allow the selection of presence, pulse,
extend, and delay outputs. Timing parameters of pulse, extend, and delay outputs shall be
user definable between 0.1 to 25.0 seconds.

Up to six (6) video detection zones per sensor input shall have the capability to count the
number of vehicles detected. The count value shall be internally stored for later retrieval
through the communications port.

In addition to the count type zone, the DP shall be able to calculate and/or acquire average
speed and lane occupancy using both video and radar sensors. These values shall be stored
in non-volatile memory for later retrieval.

The DP shall have an “advance” zone type where detection outputs to the traffic controller
are compensated for angular occlusion and distance.

The user shall have the ability to enable or disable the display of the phase information on
the video output.

The DP shall have the capability to change the characteristics of a detection zone based on
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external inputs such as signal phase. Each detection zone shall be able to switch from one
zone type (i.e. presence, extension, pulse, etc.) to another zone type based on the signal state.
For example, a zone may be a “count” zone when the phase is green but change to a
“presence” zone type when the phase is not green. Another application would be zone type
of “extension” when the signal phase is green and then “delay” when red.

e The DP shall aid the user in drawing additional detection zones by automatically drawing
and placing zones at appropriate locations with only a single click of the mouse. When the
user wishes to modify the location of a zone, the DP shall allow the user move a single zone,
multiple zones or all zones simultaneously.

e On-screen zone identifiers shall be modifiable by the user. The user shall be allowed to select
channel output assignments, zone type, input status, zone labels or zone numbers to be the
identifier.

e For multiple camera input DPs, the user shall have the ability to enable automatic video
output switching. The dwell time for each sensor input shall be user programmable.

e For the radar sensor zones the output can be triggered by presence of a vehicle only or by
presence of a vehicle above a speed defined by the user.

907-643.02.4.5--Multi-Sensor Cable. The cable to be used between the Multi-Sensor Vehicle
Detection Assembly and the DP in the traffic cabinet shall be per manufacturer’s specifications.
This cable shall be suitable for installation in conduit or overhead with appropriate span wire.
BNC plug connectors shall be used where applicable. The cable, BNC connector, and crimping
tool shall be approved by the supplier of the MSVD, and the manufacturer's instructions must be
followed to ensure proper connection.

907-643.02.4.6--Power Cable. The power cabling shall be per manufacturer’s specifications. The
cabling shall comply with the National Electric Code, as well as local electrical codes.

907-643.03--Construction Requirements. The Construction and testing requirements for Type
1, Type 2, and Multi-Sensor Vehicle Detection are the same.

907-643.03.1--General Requirements. The Contractor shall perform the following:

1) Install all sensors, system processors and associated enclosures and equipment at the
locations specified in the plans, in any related notice to bidders, per manufacturer’s
recommendations, or as directed.

2) Install all cabinet-mounted equipment in the intersection equipment cabinet or as specified
in the plans.

3) Cabling from all sensors shall be installed in accordance with the manufacturer's
recommendations.

4) Make all necessary adjustments and modifications to the total VVD/MSVD prior to
requesting inspection for system/device acceptance.

5) Mount the sensors as per manufacturer’s recommendations or as shown in the plans.

6) Mount the sensors so as to view approaching traffic unless otherwise directed.

7) Optimize the sensors location and zone of detection as directed by the Engineer, or
authorized designee.

8) Adjust the sensor zoom lens to match the width of the road/detection area, and minimize lane
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vehicle occlusion.

9) Fasten all other cabinet components, with hex-head or Phillips-head machine screws
insulated with nuts (with locking washer or insert) or into tapped and threaded holes. Do not
use self-tapping or self-threading fasteners.

10) Provide electrical cables for video, communications signaling and power supply between the
cabinet and the VVD/MSVD image sensor cameras as recommended by the manufacturer,
and as required for a fully functional System.

907-643.03.2--Contractor_Training. Installation of the Video Vehicle Detection shall be as
recommended by the manufacturer and performed by a Contractor trained and certified by the
supplier. Where time does not reasonably permit training of the installing Contractor, a supplier
factory representative shall supervise and assist a Contractor during installation of the Video
Vehicle Detection.

Installation of the Multi-Sensor Vehicle Detection shall be as recommended by the supplier and
performed by a Contractor with factory-certified installers and documented in installation
materials provided by the supplier. Proof of factory certification shall be provided.

907-643.03.3--Testing. All equipment associated with the Video Vehicle Detection System shall
undergo testing to verify conformance to requirements of the plans and these special provisions.
All costs associated with testing shall be included in the overall contract price; no separate payment
will be made for any testing.

907-643.03.3.1--Standalone_Acceptance Test (SAT). The SAT shall be required and shall
include videos of the approach with detection zones overlaid showing detector activations.

1) One (1) hour videos shall be made of each approach and compared to actual detection calls.

2) 30-minute videos shall be made starting 15 minutes prior to sunrise and sunset for each
approach and compared to actual detection calls.

3) All videos shall be date and time stamped.

4) Provide all videos to the Engineer with a summary of the results included total calls, missed
calls and false calls.

5) All test results must meet a 98% accuracy requirement.

The Contractor must demonstrate the accuracy requirements specified in Subsections 907-
643.02.1.7 at selected intersections after a sixty (60) day burn-in period for Type 1 and a thirty
(30) day burn in period for Type 2 and MSDS. The intersections to be tested will be randomly
selected by the Project Engineer.

907-643.03.4--Warranty. The Video Vehicle Detection shall be warranted to be free of
manufacturer defects in materials and workmanship for a period of three (3) years from the date
of final acceptance. Equipment covered by the manufacturer's warranties shall have the
registration of that component placed in the Department's name prior to final inspection. The
Contractor is responsible for ensuring that the vendors and/or manufacturers supplying the
components and providing the equipment warranties recognize the Department as the original
purchaser and owner/end user of the components from new. During the warranty period, the
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supplier shall repair or replace with new or refurbished material, at no additional cost to the State,
any product containing a warranty defect, provided the product is returned postage-paid by the
Department to the supplier's factory or authorized warranty site. Products repaired or replaced
under warranty by the supplier shall be returned prepaid by the supplier.

The Multi-Sensor Vehicle Detector shall be warranted to be free of manufacturer defects in
materials and workmanship for a period of three years (3) from the date of final acceptance.

During the warranty period, technical support shall be available from the supplier via telephone
within four (4) hours of the time a call is made by the Department, and this support shall be
available from factory certified personnel. During the warranty period, updates and corrections
to Control Unit Software shall be made available to the Department by the supplier at no additional
cost.

907-643.03.5--Training. When called for in the Plans, the Contractor shall submit to the Project
Engineer for approval a detailed Training Plan including course agendas, detailed description of
functions to be demonstrated and a schedule. The Contractor must also submit the Trainer's
qualifications to the Project Engineer for approval prior to scheduling any training. The training
must include both classroom style training and hands-on training in the field of the maintenance
and troubleshooting procedures required for each component. The training should also consist of
a hands-on demonstration of all software configuration and functionality where applicable.

The supplier of the detection system shall, at a minimum, provide a 16-hour operations and
maintenance training class with suitable documentation for up to eight (8) persons selected by the
Department. The operations and maintenance class shall be scheduled at a mutually acceptable
time and location.

907-643.03.6--Maintenance and Technical Support. The supplier shall maintain an adequate
inventory of parts to support maintenance and repair of the detection system. Spare parts shall be
available for delivery within 30 days of placement of an acceptable order at the supplier's then
current pricing and terms of sale of said spare parts.

The suppliers shall maintain an ongoing program of technical support for the detection system.
This technical support shall be available via telephone or via personnel sent to the installation site
upon placement of an acceptable order at the supplier's then current pricing and terms of sale of
said technical support services.

The installation or training support shall be provided by a factory-authorized representative and
shall be a minimum IMSA-Level Il Certified Traffic Signal Technician.

All product documentation shall be written in the English language.

907-643.04--Method of Measurement. Video Vehicle Detection Sensor of the type specified
will be measured as a unit per each.

Video Vehicle Detection Cable and/or Power Cable will be measured by the linear foot, measured
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horizontally along the conduit, messenger cable or mast arm and vertically along the pole.

Video Vehicle Detection Training will be measured as a lump sum after the completion of all
training.

Multi-Sensor Vehicle Detection of the type specified will be measured as a unit per each.

Multi-Sensor Detection Cable and/or Power Cable will be measured by the linear foot, measured
horizontally along the conduit, messenger cable or mast arm and vertically along the pole.

907-643.05--Basis of Payment. Video Vehicle Detection Sensor, measured as prescribed above,
will be paid for at the contract unit price per each, which price shall be full compensation for
installation, system integration, documentation, system software, and testing of a complete video
detection sensor site including video camera sensor/processor, the sensor environmental enclosure,
attachment hardware and brackets, completion of all testing requirements, warranties and all work,
equipment and appurtenances as required to provide and install a complete video detection system.
The price bid shall also include all system documentation including: shop drawings, operations
and maintenance manuals, wiring diagrams, block diagrams and other materials necessary to
document the operation of the Video Vehicle Detection Sensor. This price shall be full
compensation for all labor, tools, materials, equipment and incidentals necessary to complete the
work and quality assurance.

Video Vehicle Detection Cable and/or Power Cable will be paid at the contract unit price per linear
foot, which price shall be full compensation for all labor, materials, equipment tools, furnishing,
installing, system integration, connections, testing, and all incidentals necessary to complete the
work.

Video Vehicle Detection Training, measured as prescribed above, will be paid for at the contract
unit lump sum price, which price shall be full compensation for all training costs including all
coordination, materials, labor, training location costs, and all incidentals required to complete the
training.

Multi-Sensor Vehicle Detection Sensor, measured as prescribed above, will be paid for at the
contract unit price per each, which price shall be full compensation for installation, system
integration, documentation, and testing of a complete Multi-Sensor Vehicle Detection Sensor site
including video imaging camera sensor, radar sensor, sensor data combiner, detection processor,
system software, the sensor environment enclosure, attachment hardware and brackets, completion
of all testing requirements and all work, equipment and appurtenances as required to provide and
install a complete Multi-Sensor Vehicle Detection Sensor. The price bid shall also include all
system documentation including: shop drawings, operations and maintenance manuals, wiring
diagrams, block diagrams and other materials necessary to document the operation of the multi-
sensor detection system. This price shall be full compensation for all labor, tools, materials,
equipment and incidentals necessary to complete the work.

Multi-Sensor Detection Cable and/or Power Cable will be paid at the contract unit price per linear
foot, which price shall be full compensation for all labor, materials, equipment tools, furnishing,
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installing, system integration, connections, testing, and all incidentals necessary to complete the
work.

Payment will be made under:

907-643-A: Video Vehicle Detection Sensor, Type - per each
907-643-B: Video Vehicle Detection Cable - linear foot
907-643-C: Video Vehicle Detection Power Cable - linear foot
907-643-D: Video Vehicle Detection Training - lump sum
907-643-E: Multi-Sensor Vehicle Detection Sensor - per each
907-643-F: Multi-Sensor Vehicle Detection Cable - linear foot

907-643-G: Multi-Sensor Vehicle Detection Power Cable - linear foot
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