VCalm®ITS Full-matrix Radar Driver Feedback Display
Description.     This work includes furnishing a full-matrix alpha-numeric and graphic display system with vehicle speed measuring capabilities, programming and data analyzing software features, solar panel assembly (optional), battery housing assembly (optional), deep cycle solar rated battery (optional).

Materials.

(A) General.  The Driver Feedback Display is a dynamic full-matrix numeric and alphanumeric variable message sign that gives motorists passing through a speed zone, real time feedback as to the zone’s speed limit and their vehicle’s speed via radar speed detection. The vehicle speed is to be detected via a radar module mounted within the sign enclosure.
(1) Sign shall be VCalm®ITS or approved equal;

(2) Sign size shall be 26”(h) x 48”(w) x 5”(d);
(3) Sign material shall be .09” aluminum;

(4) Enclosure shall be made of .09” continuous formed aluminum.  Entire surface of enclosure shall be powder painted gloss black; white or safety orange optional
(5) Display window shall be made of 3/8” shatter resistant polycarbonate;
(6) Housing shall be provided with tamper proof fasteners;

(7) Housing shall be weather proof to NEMA 3R specifications or better;

(8) Housing shall be of non-sealed, ventilated type to prevent accumulation of moisture;
(B) Display.

(1) Full-matrix display shall consist of two rows of four square LED panels. Each display panel shall be 10.25” x 10.25” and mounted flush with adjacent panels to provide evenly-gapped LEDs across all display panels for graphical display.
(2) Each display panel (of which there are 8 total) shall consist of 768 Surface-mount LEDs which are individually aimed using precision optics to provide even light distribution within the viewing area.
(3) Display shall be capable of displaying at least:

(i) 4 rows of 13 characters 4” tall
(ii) 3 rows of 10 characters 5” tall

(iii) 3 rows of 8 characters 6 1/2” tall

(iv) 2 rows of 7 characters 8” tall

(v) 2 rows of 6 characters 10” tall

(vi) 1 row of 5 characters 12” tall

(vii) 1 row of 4 characters 16” tall

(4) Display shall have the capability of displaying vehicle speed
(5) Light intensity of display shall be programmable to different times of day to provide optimum view ability under all ambient light conditions. Light intensity shall adjust automatically to provide optimum view ability under all ambient light conditions (optional);
(6) The display shall be designed to avoid distracting the attention of motorists away from the road, by prevention of viewing from acute angles outside the motorist’s normal forward field of view.  Viewable area shall enclose an area up to a maximum included angle of 30 degrees from the roadside.

(7) The display shall be capable of multi-mode operation;

(8) The display pixels shall have a design life of 10 years.
(9) The display shall have a one (1) year parts warranty.
(10) The pixels shall have a Mean Time Before Failure (MTBF) of 100,000 hours.

(C) Solar Power. (optional) – Solar-assisted/battery powered
(1) Solar powered sign shall be capable of fully autonomous operation 24 hours per day, 365 days per year;
(2) Solar Panel shall be 85 Watt, 12 VDC
(3) Batteries (2) shall be Valve-Regulated, Absorbed Glass Mat Technology 12 VDC and 79 Ah
(4) Charging Control System shall be a solar industry standard item with temperature compensating charging voltage;
(5) Battery Cabinet.
(i) The cabinet shell shall be powder coat painted;
(ii) The cabinet shall be vandal and tamper resistant (this includes assembly hardware);
(iii) The cabinet shall be 16”(h) x 37”(w) x 8.25”(d);
(iv) The cabinet shall house the batteries, solar controller and lightning protection device. 

(D) Controller Functions
(1) On board real time clock with built in daylight savings.  This setting can be programmed via RS-232 hardwire, Ethernet, USB, SD card, (optional) wireless modem, or (optional) wifi using a PC.
(2) Clock shall have a battery backup with a three-year shelf-life capacity.
(3) Controller shall allow radar to operate independently from the display so that the sign can collect data while the display is blank or “off”.
(4) Controller shall have conformal coating to protect against moisture, dust, and other contaminants.

(5) Controller shall have up to 256 programmable behaviors each with a combination of up to 256 different messages to be displayed according to any combination of up to 256 programmable conditions including multiple contact closures, vehicle speed, date, day and time. (see Auxiliary Device Control).
(6) Traffic Data Collection
(i) Sign shall collect the first, fastest, slowest, and last speed for each vehicle detected in the radar zone each with its own timestamp (day, month, year, hours, minutes, seconds) to allow software to calculate acceleration, deceleration, no change in speed and other behavioral analysis for every vehicle detected in the radar zone.
(ii) Shall have ability to enable/disable data collection

(iii) Data shall be stored to a removable SD card for easy data retrieval

(iv) On-board data compression shall allow storage of more than 20 years of raw traffic data per gigabyte.

(v) Sign shall be SD and SDHC compatible.

(7) Auxiliary Device Control
(i) Sign shall have at least six (8) simultaneous auxiliary contacts available to trigger or be triggered by the sign.

(ii) Trigger-able devices include but are not limited to: strobes, flashers, flashing beacons, lighted crosswalks, traffic cameras, etc.  Each of these devices can be triggered according to parameters set for one of up to 256 programmable behaviors.

(iii) Available triggering devices include but are not limited to: pedestrian push buttons, temperature sensors, wireless devices, etc. Each device can trigger 1 of 4 user-definable messages.
(8) Message control

(i) All 2048 LED clusters can be programmed individually to form up to 256 custom messages to be triggered by a variety of speed thresholds and auxiliary devices.  (see sign programming software for details on changing these messages)

(ii) (optional IP modem) Sign shall have the ability to display custom messages instantly with an internet connection. 
(9) The sign shall be able to function as a Conditional or Variable Speed Limit (VSL) sign with user-selectable speed limits.
(10) Dimming

(i) (Optional) Sign shall automatically adjust display intensity according to ambient light conditions with a user-definable range of display intensity.
(ii) Dimming can be set by time-of-day with up to 6 different settings per day.
(11) Controller shall maintain an accessible log of low voltage warnings, power failures, contact closure changes, and (optional) photovoltaic light readings.
(12) Sign shall perform LED self-diagnostics by detecting and reporting LED pixel failures.
(E) Sign programming software
(1) Shall be automatically updated and require no installation.

(2) Shall be compatible with: Windows 98, 2000, NT, XP, Mobile6.1, Linux, Android, Mac OSX, and OSX-mobile.
(3) (optional) Automated Communication (IP modem)
(i) Data shall be automatically downloaded from sign on a regular basis

(ii) Modifications in sign programming shall be automatically sent to the sign

(iii) Unlimited traffic alerts can be set up for notification of excessive speeding

(4) Manufacturer shall provide a database to store all raw data retrieved from the sign so that multiple data files can be merged to a single database where all duplicate speed data is automatically deleted and data retrieval can be selected by date range
(5) Raw data can be downloaded by a user-definable date range to an excel spreadsheet.

(6) Software shall calculate the following
(i) Peak/low histogram charts separated by speed limit so that signs in areas where speed limits change during the day can have accurate data
(ii) Peak/low 85th percentile by time-of-day chart that shows percentiles by time-of-day at a user-definable interval

(iii) Incremental analysis where percentage of vehicles slowed is calculated for each user-definable speed increment exceeding the speed limit to assist in proving the sign’s effectiveness.
(7) Software shall have video and written tutorial instruction built-in to assist in a quick and easy guided learning process

(8) Programming software shall include a simulator that will show the user exactly what the sign will do with the program before deployment to eliminate programming errors.

(9) Sign messages shall have the ability to be free-drawn or letters can be dragged and dropped into place

(10) Manufacturer shall host complimentary quarterly webinar trainings to give live assisted learning instruction where questions can be answered immediately via conference call and screen sharing.
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