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 SECTION 770 — TRAFFIC SIGNAL MATERIALS 1 
 2 
 Make the following amendments to said Section: 3 
 4 
 (I) Replace Section 770 — Traffic Signal Materials in its entirety: 5 
 6 
 770.01 Traffic Management Center (TMC) 7 
 8 
 (A) The TMC shall; 9 
 10 
   (1) Have all servers and necessary hardware to operate existing 11 
    Centracs software, be server based with cloud backup, and  12 
    maintained by the supplier. Troubleshooting, repair, and  13 
    maintenance of the TMC shall be the responsibility of the  14 
    supplier for the duration of the contract. 15 

   16 
   (2)     Have a platform that allows remote access. 17 

  18 
   (3) Communicate to the latest version of the current controller  19 
    software for the life of the system. The existing system consists 20 
    of 32 Cobalt controllers. The Contractor shall incorporate any  21 
    additional controllers in the existing system if needed. 22 

 23 

 (4) Have a Warranty period of five (5) years that begins 24 
upon final acceptance by the State. Warranty to include 25 
the following: 26 

a. Servicing of system/replacement of any parts 27 
necessary until the end of the warranty period. Hardware 28 
replacement shall be completed within 7 calendar days 29 
of notification. If a Contractor is needed, this cost shall be 30 
considered incidental to this work. 31 

b. Offer an additional three (3), twelve (12) month 32 
renewal periods.   33 

c. Training shall be available in the application design, 34 
operation, and setup of the TMC Software. Full client 35 
technical support shall be available for the duration of the 36 
warranty period. Client support shall respond within 24 37 
hours of notification. 38 

 39 

(5) The system shall support launching EDI conflict monitor. 40 

 41 

(B) TMC Hardware shall; 42 
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 (1) Include all necessary components to optimize the full  43 
   operation of the Centracs software. All wiring for the TMC  44 
   shall be concealed as best as possible. 45 

 46 

(2) The Traffic Management Center (TMC) shall consist of: 47 

a. One (1) core server 48 

 1. The core server located at the Kauai        49 
      Baseyard Traffic Signal Technician office shall be  50 
      relocated to the HWY-K server room. 51 

b. One (1) database server  52 

1. The database server shall be installed in the 53 
HWY-K server room. 54 

2. Hardware specifications of the database server 55 
shall include, but not be limited to: 56 

i. Trusted Platform Module: No Trusted 57 
Platform Module 58 

ii. Chassis Configuration: Chassis with up to 8 59 
x 3.5” SAS/SATA Hard Drives for 2 CPU 60 
Configuration 61 

iii. Processor: Intel Xeon Gold 5118 2.3G, 62 
12C/24T, 10.4GT/s, 16.5M Cache, Turbo, HT 63 
(105W) DDR4-2400 64 

iv. Additional Processor: Intel Xeon Gold 5118 65 
2.3G, 12C/24T, 10.4GT/s, 16.5M Cache, 66 
Turbo, HT (105W) DDR4-2400 67 

v. Memory DIMM Type and Speed: 2666MT/s 68 
RDIMMs 69 

vi. Memory Configuration Type: Performance 70 
Optimized 71 

vii. Memory Capacity: (2) 32GB RDIMM, 72 
2666MT/s, Dual Rank 73 

viii. RAID configuration: C4, RAID 5 for 3 or 74 
more HDDs or SSDs (Matching 75 
Type/Speed/Capacity) 76 

ix. RAID/Internal Storage Controllers: PERC 77 
H730P RAID Controller, 2GB NV Cache, 78 
Adapter, Low Profile 79 

x. Hard Drives: (6) 480GB SSD SATA Read 80 
Intensive 6Gbps 512 2.5in Hot-Plug AG Drive, 81 
3.5in HYB CARR, 1 DWPD, 876 TBW 82 
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xi. Operating System: Microsoft Windows 83 
Server 2016 Standard, 5 CAL 84 

xii. SQL server: Microsoft SQL Server 2016 85 
Standard, Retail, 10 CAL 86 

xiii. Embedded Systems Management: 87 
iDRAC9, Enterprise 88 

xiv. PCIe riser: Riser Config 3, 2 x8, 3 x16 89 
slots 90 

xv. Network Daughter Card: Broadcom 5720 91 
QP 1Gb Network Daughter Card 92 

xvi, IDSDM and VFlash Card Reader: IDSDM 93 
and Combo Card Reader with 16GB Flash SD 94 

xvii. Internal SD Module: 16Gb 95 
microSDHC/SDXC Card 96 

xviii. Internal Optical Drive: DVD+/-RW,SATA, 97 
Int 98 

xix. Fans: 6 Standard Fans for R740/740XD 99 

xx.  Power Supply: Dual, Hot-Plug, Redundant 100 
Power Supply (1+1), 750W 101 

xxi. Power Cords: (2) NEMA 5-15P to C13 102 
Wall Plug, 125 Volt, 15 AMP, 10 Feet (3m), 103 
Power Cord, North America 104 

xxii. BIOS and Advanced System 105 
Configuration Settings: Performance BIOS 106 
Setting 107 

xxiii. Advanced System Configurations: UEFI 108 
BIOS Boot Mode with GPT Partition 109 

xxiv. Rack rails: Sliding Rails with Cable 110 
Management Arm 111 

xxv. Hardware Support Services Beginning 112 
Upon Final Acceptance: Five (5) Years Basic 113 
Hardware Warranty Repair, With Option of an 114 
Additional Three (3) Years: 5x10 HW-Only, 115 
5x10 NBD Onsite, PIT 116 

c. Two (2) workstations 117 

 1. Workstations shall include all necessary   118 
      hardware such as, but not limited to, keyboard,  119 
      mouse, cables, etc. 120 

d. One (1) mobile workstation 121 
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e. Four (4) wall-mounted monitors  122 

 1.  Three (3) monitors shall be installed in the main  123 
       Traffic Management Center (TMC) room. 124 

  i. Monitors shall include all necessary   125 
   mounting hardware and be sized to   126 
   optimize the length of the display wall   127 
   shown in Figure 2 upon approval by the  128 
   Engineer. 129 

 130 

 2.   One (1) monitor shall be installed in the   131 
        District Engineer office room. 132 

  i. Monitor shall include all necessary   133 
   mounting hardware and be sized at a   134 
   minimum of 75” upon approval by the   135 
   Engineer. 136 

770.02 Signal Performance Measures (SPM) 137 
 138 
 (A) The Signal Performance Measure (SPM) shall; 139 
 140 
 (1) Be a cloud-based traffic, web-hosted data collection and  141 
  analytics software. 142 
 143 
 (2) Provide the means to compare various performance metrics over 144 
  user definable date ranges providing tabular comparison results  145 
  with indications of improvement or degradation of the   146 
  performance scores.   147 
 148 
 (3) Collect and analyze “High-Resolution” data which shall be  149 
  gathered from traffic controllers 150 
 151 
 (4) Be compatible with existing Cobalt controllers and Centracs  152 
  software. 153 
 154 
 (5) Provide all services and software necessary for retrieving  155 
  high-resolution controller data. The “On-Premise” data  156 
  collection service shall push the data to the cloud host for  157 
  storage and processing. 158 
 159 
 (6) Collect controller level high-resolution data via FTP or other  160 
  protocols from the controllers, or through SQL data queries  161 
  to a Centracs database licensed to store high-resolution  162 
  data. 163 
  164 
 (7) Have communication of high-resolution data to the cloud  165 
  host be performed via a “push” the cloud host from the On-  166 
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  premise data service. The On-premise data service shall not 167 
  require an inbound port for these communications. 168 
  169 
  170 
 (9) User Management 171 
 172 
   a.  The system shall support authentication of individual 173 
    users via user names and passwords. 174 
 175 
   b. The system shall not limit the number of user   176 
    accounts that can be created to allow and grant  177 
    access. 178 
 179 
   c. The system shall employ https to ensure user login  180 
    names and passwords are encrypted prior to   181 
    transmitting them over the internet. 182 
 183 
 184 
 185 

   (10) General Display Features  186 

 187 
a.   The user web interface shall consist of a front-page 188 

 dashboard providing an overview of general traffic 189 
 system health. 190 

 191 
b.  The system shall be capable of showing locations for 192 

 degraded signal performance as a ‘Heat Map’. 193 

 194 
c.  Dashboard views shall include an indication of overall  195 

 system health or performance.   196 

 197 
d.  The dashboard shall provide a list of signals with 198 

 possible performance concerns. 199 

 200 

   (11) Map Display 201 

a.  The system shall incorporate a map view. 202 

 203 
b.  The map shall provide heat-map views that highlight 204 

 problem areas. 205 

 206 
c.  The map shall allow a user to zoom and pan to identify 207 

 specific intersections in more detail.  208 

 209 



                                                          
HWY-K-03-18 

 770-6a r06/18/20 
 

d.  The user shall be able to click on an intersection to drill 210 
 down to access a variety of SPM charts relating to the 211 
 intersection.  212 

 213 
   e. The map shall include a control to be enable/disable 214 
    the following layers: heat map, travel times,   215 
    incidents, individual signal status icons and counting 216 
    stations. 217 

 218 
   (12) Be able to compare specific SPM metrics between two date  219 
    ranges. 220 
 221 
   (13) Detector Diagnostic Analysis 222 
   223 
    a. The system shall be capable of providing a separate list  224 
     of intersections with degraded detector performance. 225 
 226 
    b. The system shall apply statistical data science in   227 
     analyzing detector performance in order to identify  228 
     detectors that may not be fully operational. 229 
 230 
   (14) Arrivals on Green 231 
 232 
    a. The system shall track and report metrics relating to the  233 
     volumes of traffic arriving at an intersection during the  234 
     green interval. 235 
 236 
    b. The system shall provide an Arrival on Green chart,  237 
     which graphs the volume (vehicles per hour), volume of  238 
     vehicles arriving at the intersection on green and the  239 
     percent of vehicles arriving on green for each cycle  240 
     during a 1-day/24-hour period. 241 
 242 
    c. The system shall provide the Arrivals on Green chart for  243 
     each phase of a signal that meets detection   244 
     requirements. 245 
 246 
   (15)   Pedestrian Events 247 
 248 
    a. The system shall track and report metrics relating to  249 
     pedestrian activity at each intersection. 250 
 251 
    b. The system shall provide a Pedestrian Delays chart,  252 
     which graphs cycles during the day that experiences a  253 
     pedestrian actuation on a phase.  The chart will indicate  254 
     the time during the day when the event took place and  255 
     the amount of delay introduced by the pedestrian  256 
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     actuation.  257 
 258 
    c. The system shall provide the Pedestrian Delays chart  259 
     for individual approaches of a signal or as a combined  260 
     report for al approaches of a signal. 261 
 262 
   (16) Power Failures 263 
  264 
    a. The system shall track and report metrics relating to  265 
     power failures.  266 
 267 
    b. The system shall highlight individual intersections and  268 
     corridors that have experienced power failures over a  269 
     user specified date 270 
 271 
 (17)  Preemption Events 272 
 273 
   a. The system shall track and report metrics relating to  274 
    preemption.  275 
 276 
   b. The system shall provide a table, which indicates each  277 
    preemption event, the start time, and duration and  278 
    cause of transition for a selected intersection. 279 
 280 
  c. The system shall provide preemption information on a  281 
    corridor level and signal level indicating the total amount 282 
    of time spent in preemption, average preemption   283 
    duration, total number of preemption requests and total  284 
    number of preemptions serviced. 285 
 286 
 (18)  Incident Reports 287 
 288 
   a. The system shall display a list of incidents that have  289 
    been detected. It shall categorize these incidents by  290 
    type (congestion, construction, etc.) and include the  291 
    number of incidents of each type. 292 
 293 
   b. The system shall represent incidents on the map via an  294 
    icon. The icon shall identify the type of incident 295 
 296 
   c. If the cursor is positioned over an incident icon, details  297 
    of that incident shall be displayed in a tool tip. 298 
 299 
   d. The system shall also display the location of individual  300 
    incidents in reverse chronological order (newest first).  301 
    Clicking on an incident shall display the location of the  302 
    incident on the map as well as the details of the incident  303 
    such as type, length, priority and delay caused by the  304 
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    incident (if available). 305 
 306 
   e. Incident data shall be obtained from Microsoft   307 
    Azure Maps Services Traffic API. 308 
 309 
 (19) Embedded Travel Time 310 
 311 
   a. The system shall include a package to    312 
    utilize GPS for measuring travel time. 313 
 314 
   b. The system map shall display travel time information 315 
    where available. Roadway links shall be color-coded 316 
    to indicate whether travel times are normal, slower  317 
    or much slower. 318 
 319 
   c. Travel time data shall be obtained from Microsoft  320 
    Azure Maps Services Route API 321 
 322 
 (20)  Purdue Coordination Diagram (PCD) Report 323 
 324 
   a. The system shall provide a PCD, which graphs the  325 
    volume (vehicles per hour), start of green, start of  326 
    yellow, and start of red along with predicted vehicle  327 
    arrivals based on detector actuations during each cycle  328 
    throughout a day. 329 
 330 
   b. The system shall provide the PCD chart for each   331 
    coordinated phase of a signal that meets detection  332 
    requirements. 333 
 334 
 (21)  ROR5/GOR 335 
 336 
   a. The system shall provide an ROR5/GOR chart, which  337 
    can be used to identify split failures when the ROR and  338 
    GOR are both above 85% during the phase of a cycle.  339 
    This scatter diagram shall cover all cycles for a phase  340 
    during 1-day/24-hour period. 341 
 342 
   b. The system shall provide the ROR5/GOR chart for each  343 
    phase of a signal that meets detection requirements. 344 
 345 
 (22)  Split Failures 346 
 347 
   a. The system shall track and report metrics relating to split 348 
    failures. 349 
 350 
   b. The system shall provide a Split Failures Report for  351 
    each phase, which plots by percentages the ROR and  352 
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    GOR phase terminations for each cycle during a day. 353 
 354 
   c. The system shall provide the Split Failures Report for  355 
    each phase of a signal that meets detection   356 
    requirements. 357 
 358 
 (23)  Split Monitor Report 359 
  360 
   a. The system shall provide a Split Monitor chart, which,  361 
    for each phase, plots by phase duration the phase  362 
    termination reason for each cycle during the day.   363 
    Reasons include Gap Out, Max Out, Force Off,   364 
    Pedestrian call, and Unknown. 365 
  366 
   b. The system shall provide the Split Monitor chart for each 367 
    phase of a signal that meets detection requirements. 368 
 369 
 (24) Transitions  370 
 371 
   a. The system shall provide a table, which indicates each  372 
    transition event, the start time, duration and cause of  373 
    transition for a selected signal.  374 
 375 
   b. The system shall provide transition information on a  376 
    corridor level and signal level indicating the total amount 377 
    of time spent in transition, average transition durations  378 
    for Add, Subtract, Dwell, and combined transition types.  379 
 380 
   c. The system shall provide a signal level view of   381 
    transitions allowing a user to investigate individual  382 
    transition events. 383 
 384 
   d. For transitions due to pattern change, the report will also 385 
    indicate the new pattern causing the transition. 386 
 387 
   e. For transitions due to Pedestrian events, the report will  388 
    also indicate the phase for which the pedestrian   389 
    transition was generated. 390 
 391 
 (25)  Vehicle Delays 392 
 393 
   a. The system shall provide a vehicle delay chart, which,  394 
    for each phase graphs the combined amount of time, in  395 
    seconds for all detected vehicles over all cycles   396 
    throughout the day.  397 
 398 
   b. This report shall include the average delay per vehicle  399 
    and the total amount of day for the entire day. 400 
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 401 
   c. The system shall provide the Vehicle Delay report for  402 
    each phase of a signal that meets detection   403 
    requirements. 404 
 405 
 (26)  Volume/Capacity Ratio Report 406 
 407 
   a. The system shall provide a Volume/Capacity Ratio  408 
    chart, which graphs the volume (vehicles per hour)  409 
    against the theoretical capacity of the approach.  Values 410 
    are plotted for each cycle during a 1-day/24-hour period. 411 
 412 
   b. The system shall provide the Volume/Capacity Ratio  413 
    chart for each phase of a signal that meets detection  414 
    requirements. 415 
 416 
 (27)  Volumes 417 
 418 
   a. The system shall report metrics relating to vehicle  419 
    delays at the system, corridor and intersection levels. 420 
 421 
 (28) Service and Support 422 
 423 

a. Service 424 

1.   SPM software shall be subscription-based with a 425 
 service period of five (5) years. 426 

 b.   Support 427 

     1.   Training shall be available in application design,    428 
 operation, and setup of the SPM software. 429 

 430 

 770.03 Cellular Communications 431 
 432 
 (A) Cellular Router shall; 433 
 434 
 (1) Include all hardware, antennae, and other components 435 
 necessary to ensure communication between the controller 436 
 and the TMC. 437 
 438 
 (2) Include a priority network service subscription from a 439 

cellular provider for a period of twenty-four (24) months. 440 
Cellular provider shall manage and service the router for the 441 
duration of the subscription period. 442 

 443 
 770.04 Conflict Monitoring Unit (CMU) 444 
   445 
  (A) Conflict Monitoring Unit shall be; 446 
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 447 
(1)  An Eberle Design Inc. (EDI) model 2010ECLip Signal Monitor 448 

equal or better. 449 
 450 

(2)  Meets all requirements of the CalTrans "TSCE Specifications 451 
1/89”. 452 

770.05 Video Detection System 453 

This specification sets forth the minimum requirements for a video detection system 454 
that detects vehicles, bicycles, and motorcycles on a roadway by processing video 455 
images and that provides vehicle presence, traffic flow data, event alarms, and full-456 
motion video for real-time traffic control and management systems. 457 

 458 

(A) System Hardware 459 

The video detection system shall be comprised of two major hardware 460 
components: a video sensor and a communications interface panel. An 461 
optional wired input/output card shall be available for certain cabinet types. 462 

(1) Video Sensor 463 

The video detection system shall include a video sensor that 464 
integrates a high-definition (HD) camera with an embedded processor 465 
for analyzing the video and performing detection. 466 

a. Camera and Processor 467 

1. The camera shall be a color CMOS imaging array. 468 

2. The camera shall have HD resolution of at least 720p                            469 
(1280x720 pixels). 470 

3.  The camera shall include a minimum 10X optical zoom. 471 

4. It shall be possible to zoom the lens as required to 472 
satisfy across-the-intersection detection objectives, 473 
including stop line and advance detection. 474 

5.  It shall be possible to zoom the lens remotely from the 475 
TMC for temporary traffic surveillance operations or to 476 
inspect the cleanliness of the faceplate. 477 

6. The camera shall have direct, real-time iris and shutter 478 
speed control by the integrated processor. 479 

7. The processor shall support H.264 video compression 480 
for streaming output. 481 

 482 

b. Video Sensor Enclosure Assembly 483 
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1. The camera and processor shall be housed in a sealed 484 
IP-67 enclosure.  485 

2.  The faceplate of the enclosure shall be glass and shall 486 
have hydrophilic coating on the exterior surface to 487 
reduce debris accumulation and maintenance. 488 

3. The faceplate shall have a thermostatically-controlled 489 
indium tin oxide (ITO) heater applied directly on the 490 
interior surface to keep the faceplate clear of 491 
condensation.  492 

4. An adjustable aluminum visor shall shield the faceplate 493 
from the sun and extraneous light sources. 494 

5. An integral aiming sight shall assist in aiming the 495 
camera for the detection objectives. 496 

6. A removable rear cap and cable strain relief shall seal 497 
the power connection. 498 

7. The rear cap shall be tethered to the enclosure to avoid 499 
dropping the cap during installation. 500 

8. The rear cap shall be fastened to the body of the video 501 
sensor with a single, captive bolt. 502 

9. The rear cap and enclosure shall include Gore breathers 503 
to equalize internal and external pressure. 504 

10. The sensor shall be self-supporting on manufacturer’s 505 
mounting brackets for easier fastening during 506 
installation. 507 

11. It shall be possible to rotate the field-of-view 360° 508 
without changing the angle of the visor. 509 

 510 

c. Power and Communications 511 

1. Power and communications for the video sensor shall 512 
be carried over a single three-conductor cable. 513 

2. Termination of the three-conductor cable shall be inside 514 
the rear cap of the enclosure on a three-position, 515 
removable Phoenix terminal block. Each conductor shall 516 
be attached to the Phoenix plug via a screw connection.  517 

3. The video sensor shall operate normally over an input 518 
voltage range of 89 to 265 VAC at 50 or 60 Hz. 519 

4. Power consumption shall be no more than 16 watts 520 
typical. 521 

5. No supplemental surge suppression shall be required 522 
outside the cabinet. 523 
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6. All communications to the video sensor shall be 524 
broadband-over-power via the same three-conductor 525 
cable that powers the unit.  Coaxial cable shall not be 526 
required. 527 

(2) Communications Interface Panel 528 

The video detection system shall include an interface panel in the 529 
traffic cabinet that manages communications between the video 530 
sensors, the traffic management center (TMC), a maintenance 531 
technician, and the traffic cabinet itself. 532 

a. Video Sensor Connection 533 

1. The communications interface panel shall provide 534 
connection points for four video sensors. 535 

i. Each sensor connection shall be a 3-pole 536 
terminal block, which supplies power and 537 
broadband-over-power communications to the 538 
sensor. 539 

ii. The broadband-over-power communications 540 
shall provide a throughput of 70 to 90 Mbps. 541 

iii. The broadband-over-power connection shall 542 
support at least 1,000 feet of cabling to the 543 
video sensor. 544 

iv. Each video sensor connection shall include a 545 
power switch. 546 

v. There shall be an LED for each video sensor 547 
to indicate the state of the power to the sensor 548 
and an LED for each video sensor to indicate 549 
the status of communications. 550 

vi. Each video sensor connection shall contain a 551 
resettable fuse. 552 

vii. Each video sensor connection shall provide 553 
high-energy transient protection.  554 

b. Traffic Management Center (TMC) Communications 555 

1. An Ethernet port shall be provided to connect to a 556 
remote Traffic Management Center (TMC). 557 

i. The TMC connection shall support 558 
10/100/1000 Mbps Ethernet communication. 559 

ii. A security protocol shall be set up to restrict 560 
communication to the main TMC and all 561 
components to prevent any unauthorized 562 
access. 563 
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iii. The communications interface panel shall 564 
proxy all network requests that arrive on the 565 
TMC connection to avoid unwanted network 566 
traffic from reaching the broadband-over-567 
power network between the communications 568 
interface panel and the video sensors. 569 

iv. All communications to the video detection 570 
system through the TMC connection shall be 571 
to a single IP address. 572 

c. Local User Communications 573 

1. A wired Ethernet port shall be provided to connect the 574 
technician at the cabinet to the video detection system 575 
for setup and maintenance purposes. 576 

i. The maintenance port shall support 577 
10/100/1000 Mbps Ethernet communication. 578 

ii. All communications to the video detection 579 
system through the maintenance port shall be 580 
to a single IP address. 581 

iii. The maintenance port shall support DHCP to 582 
automatically assign an IP address to the 583 
user’s computer, if desired. 584 

2. An 802.11g Wi-Fi access point shall allow wireless 585 
connection to the video detection system at the cabinet 586 
for setup and maintenance purposes. 587 

i. All communications to the video detection 588 
system through the Wi-Fi access point shall be 589 
to a single IP Address. 590 

ii. The Wi-Fi access point shall support DHCP to 591 
automatically assign an IP Address to the 592 
user’s computer. 593 

iii. The Wi-Fi access point shall include a dipole, 594 
omnidirectional antenna. 595 

iv. A momentary pushbutton shall allow the user 596 
to turn the Wi-Fi access point on or off. 597 

v. The Wi-Fi access point shall turn itself off 598 
automatically after a period of inactivity from 599 
connected devices. 600 

vi. An LED shall indicate when the Wi-Fi access 601 
point is enabled. 602 
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vii. The Wi-Fi access point shall operate 603 
simultaneously with the wired maintenance 604 
port and with the TMC connection. 605 

d. Traffic Controller Connection 606 

The communications interface panel shall provide one 607 
connection to communicate to the traffic controller through the 608 
cabinet. 609 

1. The traffic controller connection shall support a TS2 610 
Type 1 compatible SDLC interface. 611 

i. The traffic controller connector shall be a 15-612 
pin female metal shell D sub-miniature type 613 
connector to support a standard NEMA TS2 or 614 
TEES SDLC cable. 615 

ii. The traffic controller connection shall support a 616 
protocol interface to SDLC-capable traffic 617 
controllers (NEMA or TEES). 618 

iii. The traffic controller connection shall support 619 
the NEMA TS2 SDLC protocol to include up to 620 
64 detector outputs and 32 inputs. 621 

2. The traffic controller connection shall be able to connect 622 
to a wired input/output card, which supports wired I/O in 623 
cabinets without a SDLC-capable controller. 624 

i. The wired I/O data communications link shall 625 
support at least 24 outputs and 16 inputs. 626 

ii. It shall be possible to connect and use both 627 
SDLC communications and communication to 628 
the wired input/output card simultaneously. 629 

e. USB Ports 630 

1. The communications interface panel shall include two 631 
USB 2.0 ports. 632 

i. If a communications interface panel fails to 633 
start and run due to a software or operating 634 
system failure, it shall be possible to reinstall 635 
all system and application software from a 636 
USB memory stick without necessitating 637 
removal of the communications interface panel 638 
from the cabinet.  639 

f. Power 640 

1. The communications interface panel shall accept input 641 
voltage in the range of 89-265 VAC, 50/60 Hz power 642 
from the transient-protected side of the cabinet. 643 
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2. The communications interface panel shall be protected 644 
by two slow blow fuses.  Spares shall be attached to the 645 
panel. 646 

 647 

(3) Wired Input/Output Card 648 

The video detection system shall support an optional wired 649 
input/output card that communicates with the communications 650 
interface panel for real-time detection states and other I/O to the traffic 651 
controller.  The card may reside in a standard detector rack or shelf-652 
mount enclosure with power module. 653 

a. The optional wired input/output card shall comply with the 654 
form factor and electrical characteristics to plug directly into 655 
a NEMA type C or D detector rack or Caltrans TEES Input 656 
File.  657 

1. The card shall occupy two slots of the detector rack. 658 

2. The card shall provide four detector outputs on its rear-659 
edge connector. 660 

3. A front connector shall provide communication to the 661 
communications interface panel. 662 

4. A front connector shall allow 16 inputs and 24 contact-663 
closure detector outputs for wiring into the cabinet. 664 

i. A front panel LED for each of the 16 inputs 665 
and 24 outputs shall indicate the state of the 666 
input or output. 667 

5. The wired input/output card shall support optional 668 
expansion cards in other slots. Each expansion card 669 
shall support 4 outputs to the back edge of the card. 670 

6. The wired input/output card shall support optional 671 
harnesses for connection to Input Files or C1, C4, C11, 672 
and C12 ports to support Type 170 or Type 2070 673 
controllers. 674 

(B) System Software 675 

The video detection system shall include management software for 676 
configuration, monitoring and data collection purposes. 677 

(1) Management Software 678 

a. Management software shall be a Windows-based 679 
application. 680 

1. The software shall be compatible with Windows 7 and 681 
Windows 10 operating systems. 682 
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2. The software shall communicate with the video 683 
detection system via Ethernet. 684 

b. The management software shall automatically determine all 685 
video sensors and communications interface panels 686 
available on the local network and populate a list of all 687 
devices. 688 

c. The management software shall provide the user a means 689 
to name individual video sensors and communications 690 
interface panels. 691 

d. The management software shall provide a means for the 692 
user to zoom the camera optics while viewing a live video 693 
stream. 694 

e. The management software shall provide a means for the 695 
user to calibrate distances in the field of view. 696 

f. The management software shall provide the user a means 697 
to create 4-sided detection zones in the field of view using 698 
either a still snapshot or live video. 699 

1. The management software will overlay an outline of 700 
each detection zone over the background image. 701 

2. It shall be possible for the user to place detection zones 702 
anywhere in the field of view for stop line detection 703 
and/or advance detection. 704 

3. It shall be possible for the user to set the desired color 705 
of both the on and off states of the detection zone 706 
overlay. 707 

4. It shall be possible for the user to alter the size and 708 
shape of any previously created zone. 709 

5. It shall be possible for the user to overlap zones, either 710 
partially or fully. 711 

6. It shall be possible for the user to name each zone 712 
uniquely. 713 

7. It shall be possible for the user to assign each zone to 714 
detect vehicles, to detect bicycles, or to detect both, and 715 
to specify different outputs for each type.  716 

8. It shall be possible for the user to assign the same 717 
output to multiple zones such that the output will be on if 718 
any of the zones are detecting a vehicle or bicycle. 719 

9. It shall be possible for the user to assign a single zone 720 
to more than one output such that if a vehicle or bicycle 721 
is detected, all the assigned outputs shall be turned on. 722 
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10. The management software shall be capable of creating 723 
at least 99 detection zones per video sensor. 724 

g. It shall be possible for the management software to retrieve 725 
all configuration parameters from video sensors or 726 
communications interface panels. 727 

1. It shall be possible for the user to save all the settings 728 
for a video sensor or a communications interface panel 729 
to a laptop file. 730 

2. The management software shall provide a means to 731 
read or import all the settings from a previously saved 732 
configuration file for a video sensor or a communications 733 
interface panel. 734 

h. The management software shall be able to download a new 735 
version of the application software into a communications 736 
interface panel and its attached video sensors. 737 

i. The management software shall provide a screen to 738 
monitor operation of a video sensor. 739 

1. The monitoring screen shall include a live video stream 740 
from the video sensor with at least HD 1280x720 pixel 741 
resolution. 742 

2. The monitoring screen shall show indications of 743 
detection in real time by changing the color of the 744 
detection zone. 745 

3. It shall be possible for the user to configure different 746 
indications for vehicle detections vs. bicycle detections 747 
when both are configured for the same zone. 748 

4. The monitoring screen shall include the following 749 
optional, configurable objects.  It shall be possible for 750 
the user to size and position them anywhere on the 751 
screen and to change the color and size of text. 752 

i. An indication of when an output is on or off, 753 
along with a user-configurable name for that 754 
indicator. 755 

ii. The current time in the video sensor. 756 

iii. A user-configurable title or name. 757 

iv. The version number of the video sensor 758 
software. 759 

5. It shall be possible for the user to turn the overlay 760 
graphics on or off with a single setting. 761 
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j. The management software shall provide a screen to 762 
monitor operation of the intersection with a quad-view video 763 
stream from the communications interface panel. 764 

1. The quad-view video stream shall have a resolution of at 765 
least HD 1280x720 pixels, where each of the sensor 766 
videos comprising the quad-view shall be at least 767 
640x360 pixels. 768 

2. It shall be possible for the user to configure the order 769 
that the sensor videos appear in the quad-view.  770 

3. The real-time quad-view video stream shall be capable 771 
of displaying the overlay graphics for all four sensors 772 
simultaneously. 773 

k. While monitoring the video of a single video sensor or of the 774 
quad-view, it shall be possible for the user to request a 775 
“snapshot” or single-frame image to save to a named file on 776 
a laptop. 777 

l. While monitoring the video of a single video sensor or of the 778 
quad-view, it shall be possible for the user to record a 779 
period of the video to save to a named file on a laptop. 780 

 781 

(C) System Functionality 782 

The video detection system shall provide the following features and 783 
functionality. 784 

 785 

(1) Detection Performance 786 

a. The video detection system shall detect the presence of 787 
vehicles in defined zones and turn on the assigned output 788 
when the vehicle is present in the zone. 789 

1. Stop Line Detection 790 

i. For detection zones placed at the stop line, the 791 
probability of not detecting the presence of a 792 
vehicle shall be 1% or less under all operating 793 
conditions when the video sensor is installed 794 
and configured properly. 795 

ii. For detection zones placed at the stop line, the 796 
probability of falsely detecting a vehicle that is 797 
not present shall be 3% or less under all 798 
operating conditions when the video sensor is 799 
installed and configured properly. 800 

 801 
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2. Advance Detection 802 

i. It shall be possible to place advance detector 803 
zones such that the farthest point of the zone 804 
is up to 600 feet from the video sensor.  805 
Advance detector zone placement shall 806 
include 2-3 car lengths of field-of-view beyond 807 
the farthest point of the zone. 808 

b. To ensure statistical significance for the above detection 809 
performance specifications, the data shall be collected over 810 
24-hour time intervals (so as to avoid a single lighting 811 
condition) and will contain a minimum of one hundred (100) 812 
vehicles per lane.  The calculations of detection 813 
performance will not include turning movements where 814 
vehicles do not pass through the detectors, vehicle lane-815 
change anomalies, or where they stop short or stop beyond 816 
the combined detection zones. 817 

(2) Failsafe Mode 818 

a. The video detection system shall provide a failsafe mode for 819 
each video sensor.  If the failsafe mode is enabled, all 820 
programmed presence detection outputs for the video 821 
sensor shall be turned on, thus placing constant calls to the 822 
controller.  When failsafe mode is disabled, all outputs 823 
revert to normal on/off operations. 824 

b. The video sensor shall continuously monitor the overall 825 
contrast in the video. If the overall contrast falls below a 826 
preset level (such as caused by dirty faceplate, severe 827 
glare, or extreme fog on the faceplate), the sensor shall 828 
enable the failsafe mode.  When sufficient contrast is 829 
restored in the video, the sensor will disable the failsafe 830 
mode. 831 

c. The communications interface panel shall continuously 832 
monitor the connectivity status of the attached video 833 
sensors.  If any video sensor goes offline due to either 834 
electrical failure or internal software failure, the 835 
communications interface panel shall enable the failsafe 836 
mode for that video sensor.  If the video sensor comes back 837 
online, failsafe mode shall be disabled. 838 

(3) Data Collection 839 

a. The video detection system shall automatically collect and 840 
store traffic flow data in non-volatile memory for later 841 
retrieval and analysis.  No additional hardware or software 842 
shall be necessary.  The data shall include: 843 

1. Vehicle counts per phase.   844 
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2. Vehicle average speeds. 845 

b. All data shall be stored in a cloud-based storage 846 
indefinitely. 847 

c. The management software shall be able to retrieve 848 
collected data for a specified period of time or for all 849 
currently stored data and save into a standard CSV file. 850 

(4) Operations Log 851 

a. The communications interface panel and each video sensor 852 
shall maintain a time-stamped operations log of routine and 853 
special events in non-volatile memory for later retrieval and 854 
analysis. 855 

(5) Time Synchronization 856 

a. The video detection system and management software 857 
shall provide three methods to synchronize the time of day 858 
clocks in the communication interface panel and the video 859 
sensors, as follows: 860 

1. Manual time synchronization operation by the user, 861 
which sets the time to the current time on the laptop 862 
where the management software is running. 863 

2. A configuration setting to allow the communications 864 
interface panel to automatically obtain time from the 865 
NEMA TS2 protocol on the SDLC channel and 866 
broadcast it to the video sensors. 867 

3. A configuration setting to allow the communications 868 
interface panel to automatically obtain time from up to 869 
five Network Time Protocol (NTP) sources and 870 
broadcast it to the video sensors. 871 

 872 

(6) Video Streaming 873 

In addition to the ability to view video streams in the 874 
management software, it shall be possible to view video 875 
from individual sensors or to view the quad-view from the 876 
communications interface panel using a third-party video 877 
player application on a tablet, smartphone or laptop 878 
computer. 879 

 880 

(D) Installation and Setup 881 

The video detection system hardware shall be designed for flexible, fast and 882 
easy installation and setup.     883 
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(1) It shall be possible to mount the video sensor on an intersection 884 
pole, mast arm, or luminaire arm.   885 

(2) No special tools or extra equipment, other than a laptop for 886 
configuration, will be required. 887 

(3) Once all hardware is installed, connected and functional, it shall 888 
be possible to configure the video detection system for a typical 889 
4-approach, 8-phase intersection in 15 minutes or less. 890 

 891 

(E) Warranty, Service and Support 892 

The video detection system shall be provided with the following warranty, 893 
service and support options. 894 

(1) Warranty 895 

a. The manufacturer shall warrant the video detection system 896 
for a minimum of five (5) years that begins upon final 897 
acceptance by the State.  An option for up to three (3) years 898 
of warranty shall be available.   899 

(2) Service 900 

b. Ongoing software support by the manufacturer will include 901 
software updates of the video sensor, communications 902 
interface panel, and management software.  These updates 903 
will be provided free of charge during the warranty period.  904 
The manufacturer will maintain a program for technical 905 
support and software updates following expiration of the 906 
warranty period.  This program will be available to the 907 
contracting agency in the form of a separate agreement for 908 
continuing support. 909 

(3) Support 910 

a. A quick-start guide, installation guide, application notes, and 911 
other materials shall be available from the manufacturer to 912 
assist in product installation and setup for various 913 
applications.  In addition, training online or in person shall 914 
be available. 915 

b. Training shall be available in application design, operation, 916 
setup, and maintenance of the video detection system. 917 

c. Manufacturer shall provide a tech support website and an 918 
800 number for technical support. 919 

 920 

 921 

END OF SECTION 770 922 


