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CITY OF MESA VIDEO DETECTION SPECIFICATION

Revised April 17, 2012

1. Video Detection - General

This specification sets forth the minimum requirements for a system that monitors vehicles on a
roadway via processing of video images. The detection of vehicles passing through the field-of-view
of an image sensor shall be made available to a large variety of end user applications as simple
contact closure outputs that reflect the current real-time detector or alarm states (on/off) or as
summary traffic statistics that are reported locally or remotely. The contact closure outputs shall be
provided to a traffic signal controller and comply with the National Electrical Manufacturers
Association (NEMA) type C or D detector rack or 170 input file rack standards.

The system architecture shall fully support Ethernet networking of system components through a
variety of industry standard and commercially available infrastructures that are used in the traffic
industry. The data communications shall support direct connect, [modem,] and multi-drop
interconnects. Simple, standard Ethernet wiring shall be supported to minimize overall system cost
and improve reliability, utilizing existing infrastructure and ease of system installation and
maintenance. Both streaming video and data communications shall optionally be interconnected over
long distances through fiber optic, microwave, or other commonly used digital communications
transport configurations.

On the software application side of the network, the system shall be integrated through a client-server
relationship. A communications server application shall provide the data communications interface
between as few as one to as many as hundreds of Machine Vision Processor (MVP) sensors and a
number of client applications. The client applications shall either be hosted on the same PC as the
communications server or may be distributed over a local area network of PC’s using the industry
standard TCP/IP network protocol. Multiple client applications shall execute simultaneously on the
same host or multiple hosts, depending on the network configuration. Additionally, a web-browser
interface shall allow use of industry standard Internet web browsers to connect to MVP sensors for
setup, maintenance, and playing digital streaming video.

1.1 System Hardware

The machine vision system hardware shall consist of three components: 1) a color, 559 step, 10x
zoom, MVP sensor 2) a modular cabinet interface unit 3) a communication interface panel.
Additionally, an optional personal computer (PC) shall host the server and client applications that are
used to program and monitor the system components. The real-time performance shall be observed
by viewing the video output from the sensor with overlaid flashing detectors to indicate the current
detection state (on/off). The MVP sensor shall optionally store cumulative traffic statistics internally in
non-volatile memory for later retrieval and analysis.

The MVP shall communicate to the modular cabinet interface unit via the communications interface
panel and the software applications using the industry standard TCP/IP network protocol. The MVP
shall have a built-in, Ethernet-ready, Internet Protocol (IP) address and shall be addressable with no
plug in devices or converters required. The MVP shall provide standard MPEG-4 streaming digital
video. Achievable frame rates shall vary from 5 to 30 frames/sec as a function of video quality and
available bandwidth.
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The modular cabinet interface unit shall communicate directly with up to eight (8) MVP sensors and
shall comply with the form factor and electrical characteristics to plug directly into a NEMA type C or D
detector rack providing up to thirty-two (32) inputs and sixty-four (64) outputs or a 170 input file rack
providing up to sixteen (16) contact closure inputs and twenty-four (24) contact closure outputs to a
traffic signal controller.

The communication interface panel shall provide four (4) sets of three (3) electrical terminations for
three-wire power cables for up to eight (8) MVP sensors that may be mounted on a pole or mast arm
with a traffic signal cabinet or junction box. The communication interface panel shall provide high-
energy transient protection to electrically protect the modular cabinet interface unit and connected
MVP sensors. The communications interface panel shall provide single-point Ethernet connectivity
via RJ45 connector for communication to and between the modular cabinet interface module and the
MVP sensors.

1.2 System Software

The MVP sensor embedded software shall incorporate multiple applications that perform a variety of
diagnostic, installation, fault tolerant operations, data communications, digital video streaming, and
vehicle detection processing. The detection shall be reliable, consistent, and perform under all
weather, lighting, and traffic congestion levels. An embedded web server shall permit standard
internet browsers to connect and perform basic configuration, maintenance, and video streaming
services.

There shall be a suite of client applications that reside on the host client / server PC. The applications
shall execute under Microsoft Windows XP, Vista or Windows 7. Available client applications shall
include:

e Master network browser: Learn a network of connected modular cabinet interface units and
MVP sensors, display basic information, and launch applications software to perform
operations within that system of sensors.

¢ Configuration setup: Create and modify detector configurations to be executed on the MVP
sensor and the modular cabinet interface unit.

e Operation log: Retrieve, display, and save field hardware run-time operation logs of special
events that have occurred.

e Software install: Reconfigure one or more MVP sensors with a newer release of embedded
system software.

e Streaming video player: Play and record streaming video with flashing detector overlay.
e Data retrieval: Fetch once or poll for traffic data and alarms and store on PC storage media.

¢ Communications server: Provide fault-tolerant, real-time TCP/IP communications to / from all
devices and client applications with full logging capability for systems integration. The
communications server shall operate as a Windows® Setvice.
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2.  Functional Capabilities
2.1 MVP Sensor

The MVP sensor shall be an integrated imaging color CCD array with zoom lens optics, high-speed,
dual-core image processing hardware bundled into a sealed enclosure. The CCD array shall be
directly controlled by the dual-core processor, thus providing high-quality video for detection that has
virtually no noise to degrade detection performance. It shall be possible to zoom the lens as required
for setup and operation. It shall provide JPEG video compression as well as standard MPEG-4 digital
streaming video with flashing detector overlay. The MVP shall provide direct real-time iris and shutter
speed control. The MVP image sensor shall be equipped with an integrated 559 step10x zoom lens
that can be changed using either configuration computer software. The digital streaming video output
and all data communications shall be transmitted over the three-wire power cable.

2.1.2 Power

The MVP sensor shall operate on 110/220 VAC, 50/60Hz at a maximum of 25 watts. The camera and
processor electronics shall consume a maximum of 10 watts and the remaining 15 watts shall support
an enclosure heater.

2.1.3 Detection Zone Programming

Placement of detection zones shall be by means of a PC with a Windows XP, Vista or Windows 7
operating system, a keyboard, and a mouse. The PC monitor shall be able to show the detection
zones superimposed on images of traffic scenes.

The detection zones shall be created by using a mouse to draw detection zones on the PC monitor.
Using the mouse and keyboard it shall be possible to place, size, and orient detection zones to
provide optimal road coverage for vehicle detection. It shall be possible to download detector
configurations from the PC to the MVP sensor and cabinet interface module, to retrieve the detector
configuration that is currently running in the MVP sensor, and to back up detector configurations by
saving them to the PC fixed disks or other removable storage media.

The supervisor computer's mouse and keyboard shall be used to edit previously defined detector
configurations to permit adjustment of the detection zone size and placement, to add detectors for
additional traffic applications, or to reprogram the MVP sensor for different traffic applications or
changes in installation site geometry or traffic rerouting.

214 Optimal Detection

The video detection system shall optimally detect vehicle passage and presence when the MVP
sensor is mounted 30 feet (10 m) or higher above the roadway, when the image sensor is adjacent to
the desired coverage area, and when the distance to the farthest detection zone locations are not
greater than ten (10) times the mounting height of the MVP. The recommended deployment
geometry for optimal detection also requires that there be an unobstructed view of each traveled lane
where detection is required. Although optimal detection may be obtained when the MVP is mounted
directly above the traveled lanes, the MVP shall not be required to be directly over the roadway. The
MVP shall be able to view either approaching or receding traffic or both in the same field of view. The
preferred MVP sensor orientation shall be to view approaching traffic since there are more high
contrast features on vehicles as viewed from the front rather than the rear. The MVP sensor placed at
a mounting height that minimizes vehicle image occlusion shall be able to simultaneously monitor a
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maximum of six (6) traffic lanes when mounted at the road-side or up to eight (8) traffic lanes when
mounted in the center with four lanes on each side.

2.15 Count Detection Performance

Using an installed camera that meets the optimal viewing specifications described above for count
station traffic applications, the system will be able to accurately count vehicles with at least 98%
accuracy under normal operating conditions (day and night), and at least 93% accuracy under artifact
conditions.

Artifact conditions are combinations of weather and lighting conditions that result from shadows, fog,
rain, snow, etc. The volume count will be accumulated for the entire roadway (all traveled lanes), and
accumulated over time intervals that contain a minimum of one hundred (100) vehicles to ensure
statistical significance.

2.1.6 Demand Presence Detection Performance

Using an installed camera that meets the optimal viewing specifications described above for
intersection control traffic applications, the system will be able to accurately provide demand presence
detection.

The demand presence accuracy will be based on the ability to enable a protected turning movement
on an intersection stop line, when a demand exists. The probability of not detecting a vehicle for
demand presence will be less than 1% error under all operating conditions. In the presence of artifact
conditions, the MVP will minimize extraneous (false) protected movement calls to less than 7%.

To ensure statistical significance, the demand presence accuracy and error will be calculated over
time intervals that contain a minimum of one hundred, protected turning movements.

These performance specifications will be achieved with a minimum of 2 presence detectors coupled
with a single detector function (Type-9) to provide adequate road coverage to sample the random
arrival pattern of vehicles at the stop line.

The calculation of the demand presence error will not include turning movements where vehicles do
not pass through the presence detectors, or where they stop short or stop beyond the combined
detection zones.

2.1.7 Speed Detection Performance

The MVP will accurately measure average (arithmetic mean) speed of multiple vehicles with more
than 97% accuracy under all operating conditions for approaching and receding traffic.

The average speed measurement will include a minimum of 100 vehicles in the sample to ensure
statistical significance. Optimal speed detection performance requires the camera location to follow
the specifications described above for count station traffic applications with the exception that the
camera must be higher than 13 m (40) feet.

The MVP will accurately measure individual vehicle speeds with more than 94% accuracy under all
operating conditions for vehicles approaching the camera (viewing the front end of vehicles), and
more than 90% accuracy for vehicles receding from the camera (viewing the rear end of vehicles).
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These specifications will apply to vehicles that travel through both the count and speed detector pair
and will not include partial detection situations created by lane-changing maneuvers.

To ensure statistical significance, the average speed accuracy and error will be calculated over time
intervals that contain a minimum of one hundred vehicles.

Using a MVP sensor installed within the optimal viewing specifications described above or count
station traffic applications

2.2 Modular Cabinet Interface Unit

The modular cabinet interface unit shall provide the hardware and software means for up to eight (8)
MVP sensors to communicate real-time detection states and alarms to a local traffic signal controller.
It shall comply with the electrical and protocol specifications of the detector rack standards. The card
shall have 1500 Vrms isolation between rack logic ground and street wiring.

The modular cabinet interface unit shall be a simple interface card that plugs directly into a 170 input
file rack or a NEMA type C or D detector rack. The modular cabinet interface unit shall occupy only 2
slots of the detector rack. The modular cabinet interface unit shall accept up to sixteen (16) phase
inputs and shall provide up to twenty-four (24) detector outputs.

2.3 Communications Interface Panel

The communications interface panel shall support up to six MVPs. The communications interface
panel shall accept 110/220 VAC, 50/60 Hz power and provide predefined wire termination blocks for
MVP power connections, a Broadband-over-Power-Cable transceiver to support up to 14Mb/s
interdevice communications, electrical surge protectors to isolate the modular cabinet interface unit
and MVP sensors, and an interface connector to cable directly to the modular cabinet interface unit.

The interface panel shall provide power for up to eight (8) MVP sensors, taking local line voltage
110/220 VAC, 50/60 Hz and producing 110/220 VAC, 50/60 Hz, at about 30 watts to each MVP
sensor. Two Y2-amp SLO-BLO fuses shall protect the communications interface panel. Spare fuses
shall be included with each panel.
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3. Branch Cable Specification

GENERAL

This specification sets forth the minimum requirements for the branch cable. This “three-wires-only”
cable is designed for 110VAC use between MVP sensors mounted on traffic structures and the traffic
cabinet. Simple field termination to the EasyLock connector on the MVP or use of optional factory
manufactured cameras cables with connectors, makes this the only cable needed for power, video,
and communications at an MVP field location.

3.1 CABLE CONSTRUCTION
The cable shall consist of three conductors 18 AWG with an overall UV-resistant Low Density
Polyethylene jacket.

18 AWG COMPONENTS: Three conductors, 18 AWG, 19 strands of 30 gauge tin-plated
copper conductor diameter .0467/.052”

CONDUCTOR INSULATION: Extruded polyethylene 200 with nominal .030” wall thickness
COLORS: Black, green, and white

JACKET: Extruded black polyethylene .0407/.050” wall thickness, UV-resistant

FINISHED DIAMETER: .330” - .354” maximum

ELECTRICAL: 600 volts (rms)

CABLE IDENTIFICATION: The cable identification shall be printed with the manufacturer's
part number, number of conductors, conductor size, voltage rating, jacket material, and an
indication that it is conduit rated (e.g.,Terra Cable, Part #1175-011, 3 COND, 18 AWG, 600V,
polyethylene jacket, conduit rated).

¢ PART NUMBER and CABLE LENGTHS: The Econolite part number for this cable is 1175-
011 on a 1000 ft. spool, and 1175-010 on a 500 ft. spool.

4, System Installation & Training

The supplier of the video detection system may supervise the installation and testing of the video
detection system and computer equipment as required by the contracting agency.

Training is available to personnel of the contracting agency in the operation, set up, and maintenance
of the video detection system. The MVP sensor and its support hardware / software is a sophisticated
leading-edge technology system. Proper instruction from certified instructors is recommended to
ensure that the end user has complete competency in system operation. The User's Guide is not an
adequate substitute for practical classroom training and formal certification by an approved agency.

5. Warranty, Service, & Support

For a minimum of three (3) years, the supplier shall warrant the video detection system. An option for
additional year(s) warranty for up to 6 years shall be available. Ongoing software support by the
supplier shall include software updates of the MVP sensor, modular cabinet interface unit, and
supervisor computer applications. These updates shall be provided free of charge during the
warranty period. The supplier shall maintain a program for technical support and software updates
following expiration of the warranty period. This program shall be available to the contracting agency
in the form of a separate agreement for continuing support.
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