					DIVISION 74

	SPECIFICATION MICROWAVE VEHICLE DETECTOR SYSTEM (MVDS)

74.01 Microwave Vehicle Detector System:
a. Performance:
(1) MVDS shall be a true presence detector. It shall be suitable for mounting on roadside poles or overhead structures and provide the following:
(a) Presence indication of moving or stopped vehicles in its detection zones, provided by
contact closure to existing controllers
(b) In a side-fired configuration, collected traffic data shall include volume, occupancy
(including slow moving or stationary vehicles), and average speed for up to eight discrete
detection zones from a single detector
(c) Traffic data periodically accumulated over user defined time intervals in a 10 to 600 sec
range
(2) MVDS shall allow the users to define detection zones, which may programmable with an
external personal computer
(a) The maximum number of detection zones defined shall be no less than eight (8)
(b) The range of each zone shall be user defined in 7-ft resolution
(c) Detection range: 10 to 200 feet
(3) MVDS shall identify vehicle presence within each detection zone with a 95% accuracy or
greater, independent of the vehicle’s direction of travel through detection zone
(4) MVDS shall provide fail-safe indication by a contact pair and by serial data
(5) MVDS shall provide remote indication of input voltage by serial data
b. Environmental Conditions and Protection
Except as stated otherwise herein, the equipment shall meet all its specified requirements during
and after subjecting to any combination of the following:
(1) Operating temperature range: -34 to +165 degrees F
(2) Rain and other precipitation up to 100mm/h
(3) Winds up to 160 Km/h
(4) Operating humidity range from 5 to 95% RH, non-condensing
(5) Power surge: ± 1kV surge (rise time = 1.2 μsec, hold = 50μsec) applied in differential mode
to all lines, power and output, as defined by IEC 1000-4-5 and EN 61000-4-5 standards
(6) Vibration: in accordance in accordance with IEC 68-2-30 (test Fc), NEMA TS-1 (Section
2.1.12), or approved equivalent
(7) Shock: in accordance with IEC 68-2-27 (test a), NEMA TS-1 (Section 2.1.13), or approved
equivalent
(8) No component of the MVDS shall emit noise level exceeding the peak level of 55 dB when
measured at a distance of 1 meter away from its surface
(9) The design shall be inherently temperature compensated to prevent abnormal operation
(10) The circuit boards shall include such compensation as is necessary to overcome adverse
effects due to temperature in the specified environmental range
(11) Printed circuit boards shall be coated for protection against humidity
c. Transmission
(1) MVDS shall transmit on a frequency band of 24.125 GHz +/- 50 MHz
(2) MVDS shall meet FCC rules for a Class A digital device Part 15
(3) MVDS shall not interfere with any known equipment
(4) Transmission power shall not exceed 10 mW
d. Mechanical
(1) MVDS shall be enclosed in a rugged NEMA type 4X enclosure and sealed to protect the unit
from wind loads up to 90 mph. dust and airborne particles, and exposure to moisture
(2) Maximum overall dimensions (including fitting): 8.0 x 8.0 x 6 in.
(3) Weigh no more than 5 lbs
(4) Include a mounting assembly for each microwave detector
(a) It shall be made of a non-corrosive material construction
(b) It shall be capable of supporting a load of 20 lbs
(c) It shall incorporate a ball-joint, or other approved mechanism that can be tilted in both
axes, then locked into place, to provide the optimum area of coverage
(d) It shall be approved by the manufacturer of the microwave detector
74.02 Electrical
(5) MVDS unit shall be operable from either 12-24 VAC/DC dissipating no more than 5W,
(including integrated wireless device) or 95-135 VAC at 60 Hz
(6) Power supply shall be obtained from the power distribution assembly with the controller
cabinet, or any convenient power source
(7) MVDS shall include a low voltage disconnect feature for battery protection
(8) MVDS unit shall include power management features, allowing remote shutdown or cyclical
shutdown of the unit
(9) Include a 12-pair 20 AWG cable to connect between each detector and the controller unit,
power sources and the communication modems
(a) It shall terminate on a single MS connector at the detector end
(b) It shall provide power to the unit, output contact wire pairs rated at 300V AC/DC 100
mA for each of the required detection zones and serial data interface
(c) It shall be UV-resistant, shielded cable rated for 300V
(d) The length of the cable shall not exceed 30 ft
(10) The cabinet shall house the data interface connector
(a) The cabinet shall be located within sight of the desired detection zones in order to
initially set up the sensor or to alter the set up at a later date
(11) Isolate all power lines, contact closures and serial port
(12) Power lines and serial port shall be surge protected within the unit
74.03 Data Interface
(13) Data communications shall be full duplex asynchronous, able to support NTCIP protocol
1209 for TSS. It shall be configurable as:
(a) Opto-isolated RS-485 or RS-232 port at rates from 2400 up to 115200 bits per second
(b) Serial data format shall be standard binary NRZ 8 bits data, 1 stop bit, No parity
(c) Both point-to-point and multi-dropped configurations are supported
(d) Integral Digital Spread Spectrum radio modem with antenna
(e) Ether port (TCP/IP) shall be available
74.04 Wireless communication
The wireless data transmitter shall consist of an internal modem housed in the sensor enclosure.
For OPAC locations only, the wireless data receiver shall be designed for mounting in the input
file in the ASTC cabinet. The wireless data transmitter and receiver shall comply with the
following functional requirements:
(14) The wireless data transmitter and receiver shall comply with Part 15 of the FCC rules and
utilize license-free Frequency Hopping Spread Spectrum (FHSS) technology. The data
transmitter and receiver must include the following features:
a) Frequency Hopping Spread Spectrum Radio operating in 900 MHz or 2.4GHz licenseexempt
ISM bands
b) Time Division Multiplex Access (TDMA) operation
c) 64 pseudo-random hopping sequences for 900MHz band, 49 for 2.4GHz band
d) Up to 65535 network addresses
e) Up to 65535 encryption combinations
f) Selectable transmit power: 1, 10, 100 or 1000mW
(15) The wireless data receiver and its reporting transmitters shall be configured as point-to multipoint communications. Up to 8 transmitters shall communicate to one receiver
simultaneously and shall operate properly at a distance of at least 1000ft. The receiver and its
reporting transmitters shall be fully operational in an overlapping area with other transmitters
and/or receivers present when they operate at different frequency patterns. Mean time
between failures (MTBF) of the wireless transmitter and receiver shall be no less than 90,000
hours.
(16) The wireless data transmitter shall collect, convert and transmit detection data for up to 8
detection zones from the microwave sensor to the wireless data receiver.
(17) The wireless data receiver shall receive data from up to 8 transmitters with a maximum of
32 detection zones and provide 32 contact closure outputs. The receiver shall also be capable
of emulating and providing contact closure data for loops in a speed trap configuration for up
to 16 detection zones.
(18) The delay between a vehicle presence in the detection zone and an emulated contact
closure output to the input file shall not be greater than 1 second.
(19) The wireless data receiver shall be configured as a Type 170 input file card, which shall
be rack mountable on the ASTC input file as a plug-in unit. No rewiring of the ASTC cabinet
shall be allowed. The receiver card shall output four (4) channels to the input file through its
22-Pin edge connector. Expansion cards shall be used in the case that more than 4 channels
are needed. Each expansion card shall output four channels to the input file through its 22-Pin
edge connector. Each receiver or expansion card shall use either one or two slots on the input
file rack. The connection between the extension card and the receiver card shall be daisychained
and accessible in the front.
(20) The loop emulation shall fully support speed trap pairs such that both emulations
accurately portray the contact closures in a manner that allows the controller to develop
vehicle length and speed measurements in addition to volume and occupancy when trap pairs
are deployed. Each receiver card and expansion card shall support two traps for four
channels.
(21) Each receiver and expansion card shall also be capable of being configured for a single
loop emulation that only sends volume and occupancy contact closure data to the controller,
i.e., 2 channels for 2 loops and 4 channels for 4 loops. Single loop or speed trap mode of
operation shall be programmed though the provided setup software.
(22) Each receiver and expansion card shall have indications for power, communications, as
well as the real-time display of each contact output state and shall be visible from the front.
Each receiver and expansion card shall also include a test switch for each channel which shall
be front accessible to place a call to the controller for maintenance and testing.
(23) Each wireless receiver card shall also have the following:
a) Three radio status LEDs (RX, TX, Pwr)
b) Eight microwave sensor status LEDs
c) One female SMA antenna connector
d) One DSub DB-9 female connector for setup.
e) One DSub DB-15 female connector for expansion cards
f) One RJ-45 connector
(24) The wireless data transmitter and receiver shall be fully programmable via an RS-232/RS-
485 serial interface using a laptop computer. The transmitter and receiver shall retain all
configuration data in non-volatile memory. The serial interface to the transmitter shall be
accessible through the interface cable at the sensor cabinet. The serial interface to the receiver
shall be accessible in the front of the receiver.
(25) The wireless antenna for the transmitter shall be attached to the sensor and be an integral
part of the enclosure. No additional hardware shall be required to mount the antenna.
The input file card shall receive data packets over an RS-485 bus at any of the following baud
rates: 9600, 19200, 38400, 57600 and 115200. The input file card shall also auto-baud and auto-detect an RVD over wired and wireless communication channels that have a maximum latency of
500 ms.
The Input file card shall comply with the NEMA TS2-1998 Traffic Controller Assemblies with
NTCIP Requirements (Section 2.8 specification). Documentation and results of the NEMA TS2-
1998 test shall be provided.
Additionally, the input file card shall comply with the EN 61000-4-5 Class 4 lightning surge
protection test specification. Documentation and results of the EN 61000-4-5
74.05 MVDS software
(26) Provide a MS-Windows-based software that enables a technician to perform the initial set
up procedure and calibration and to test all features and functions of the detector
(27) The software shall be user friendly
(28) The software shall include facilities for saving verification data and collected data as well
as saving and retrieving sensor setup from disk file
(29) The software shall provide both manual and automatic setup and calibration. The
software shall fully support the programming of all parameters in the unit including type of
protocol and detection zones. The software shall also display real-time presence in the
programmed detector zones and shall report the accumulated data over the reporting interval
for all programmed zones including volume, average occupancy and average speed and
vehicle classification
(30) The software shall save the configuration data for each sensor, wireless data transmitter
and receiver to a backup file that can be read on any laptop running the configuration
software
(31) The software shall be able to display the real-time spread spectrum radio signal levels for
all available hopping patterns and automatically or manually select and optimum pattern at
the receiver end.
(32) The software shall be able to setup, configure, calibrate and operate the sensor from a
local laptop as the serial communications is established at the pole base or from a remote
laptop as the serial communications is established at the receiver end. The software on the
remote laptop shall be able to configure and operate multiple reporting sensors and retrieve
detection data from them at the receiver end.
74.06 NTCIP compliance
(33) The detector shall communicate using the National Transportation Communications for
ITS Protocol (NTCIP). The detector must interface with the Department’s fiber optic
communication system and adhere to the version of the following standards that is current at
the time of bidding.
(a) Information level: NTCIP Standard 1209, including implementation of the TSS Data
Collection conformance group.
Supply full documentation of all manufacturer-specific objects supported by the detector.
This shall be in the form of a CD-ROM containing ASCII versions of a MIB in ASN.1
format. The MIB shall contain accurate and meaningful description fields and supported
ranges indicated in the syntax field of the object-type macros. The manufacturer shall allow
the use of any and all of the documentation described above by the Department for system
integration purposes at any time, regardless of what parties are involved in the system
integration effort.
74.07 Microwave Vehicle Detector System
a. The MVDS shall be installed and set up in accordance with the manufacturer’s
recommended procedure in side-fired at the specified locations as shown in the plans
b. The contractor shall install the detector unit at a minimum height above the road surface
as recommended by the manufacturer so that the masking of vehicles is minimized and
that all detection zones are contained within the specified elevation angles as suggested
by the manufacturer.
c. The MVDS shall be mounted using the manufacturer supplied mounting brackets
i. The bracket shall be attached with approved ¾-inch wide, 0.25-inch thick,
stainless steel bands or to a concrete wall/bridge using 2 stainless steel expansion
bolts for sufficient length and diameter to support 100 lbs.
ii. The mounting bracket shall allow replacement of unit without the need for re-aiming
d. Installation and set up may be done by the Contractor’s forces, but must be checked by
the manufacturer or an authorized representative of the manufacturer, and adjusted as
recommended by the manufacturer.
e. Installation includes enabling the communication of the detector to a controller and
confirming proper communication between the detector and the Traffic Management Center.
f. Install only one controller per cabinet irrespective of the number of devices installed at
the location. (For OPAC Intersections only)
g. The set up shall include speed calibration using measured reference speeds from a radar
gun. When the set up is complete and the detector is ready for polled operation, deliver
the values of all parameters to the City Traffic Engineer in printed or computer-readable form.
h. Provide all equipment, such as a radar gun, software, laptop computer, tools, and cables,
needed for the set up work.
i. Test the unit once installed to ensure it is operating as per the requirements at the detector
and then at the Traffic Management Center.
[bookmark: _GoBack]74.08 Measurement and Payment:
 Microwave Vehicle Detector System (MVDS) will be will be measured in units of each and paid for at the contract unit price per each. This price shall include furnishing, installing, testing and setting up the detectors and the controller (one per cabinet). It shall also include the detector, mounting hardware, connectors, cable, power supply, and any auxiliary devices needed for compliance with NTCIP.
