Novel ITS for School Safety
City of Carlsbad

Mr. Tam Tran, Traffic Systems Operations Specialist



City of Carlsbad
Traffic Management Center




City of Carlsbad
Field Equipment Assets

Detection Camera

Bluetooth Reader
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Traffic System Operations Assets

e 179 Traffic Signals

e 37 BlueTOAD (Bluetooth Reader)

e 20 Rectangular Rapid Flashing Beacons
 5CCTV

* 400+ Video Detection Cameras

12 School Zone Flasher

28 Radar Speed Feedback Signs
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Issues with School Flasher Timeclock
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* Unsynchronized timeclock
* Program on-site

* Unable to check on status from TMC
(No Dashboard)

* No ethernet ports
* ~18K to upgrade

* Close system, no API



School Zone Flasher Replacement: Web Relay
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WebUI Application
Operation Dashboard
Ethernet port

~3K to upgrade

Open system with API



Web Relay Operation Process
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Web Relay School Flashers Status Map




Web Relay School Flashers Dashboard
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Web Relay School Flashers Issues

* Not enough sun to charge the solar battery

o Consecutive cloudy days
o Shades and overgrown trees

* Power consumption from wireless radio/s

* Lack of system performance monitoring tool
Lamp status

Solar panels

Communication reliability
No reports
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Applied Information System Overview

 Manage Radar Speed
Feed Sign & School Zone
Flasher

* WebUI Application

e QOperation Dashboard

* Open system with API
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* Data ownership

- * Low power consumption

T * Monitoring tools




Applied Information (Glance) System Map

Playback | Home

| EditProfile | Reporis | Log-Off

Nanm Status A
Carlsbad Beacons - Aviara and Ambrosia/Manza
nita

® Aviara-Ambrasia EB QOnline 0

® fyiara-Ambr: Online 0

Carisbad Beacons - College and Tamarck

Oniine 0
®College-Tamarck SB Online 0

Carisbad Beacons - El Fuerte and Pacific Ridge

Onling 0

e-PacificRidge SB Online 0

Carisbad Beacons - Melrose and Poinsettia

®Nelrose-Poinsettia NB Onling 0

rose-Poinsettia SB Online 0
Carisbad Beacons - Poinsettia and Mica/Quartz

-MicaQuartz EB Online 0

-MicaQuartz

Carisbad Beacons - Poinsettia and Paseo Escue
la

®Foins

a-PaseoEscuela EB  Online 0
®Poinsetiia-PasecEscuela WB  Online 0
City of Carisbad CA - Carlsbad Radar

Comms Fail 1}

Comms Fail 0
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Applied Information (Glance) System Scheduling

Playback |

Home | EditProfile | Reports | Log-Off

[Select All] | [Deselect All]
Carlsbad Beacons - Aviara and
AmbrosialManzanita [>]

O Aviara-Ambrosia EB

@ Aviara-Ambrosia WB
Carlsbad Beacons - College and
Tamarck [>]

[ College-Tamarck NB

E College-Tamarck SB
Carlsbad Beacons - El Fuerte and Pacific
Ridge [>]

[ Fuerte-PacificRidge NB

[ Fuerte-PacificRidge SB
Carlsbad Beacons - Melrose and
Poinsettia [>]

& Melrose-Painsetiia NB

0 Melrose-Painsetiia SB

Carlsbad Beacons - Poinsettia and
MicalQuartz [>]

O Poinsettia-MicaQuartz EB

O Poinsettia-MicaQuartz WB
Carlsbad Beacons - Poinsettia and Paseo
Escuela [>]

O Poinsettia-PaseoEscuela EB
O Poinsettia-PaseoEscusla WB
City of Carlsbad CA [~]

City of Carlsbad CA - Carlsbad Beacons [~]
City of Carlsbad CA - Carlsbad Radar [>]

® O cassia WB

E F_Cassia_Rd
City of Carisbad CA - Carisbad
Uninstalled [>]

Scenario

List of Schedules

Program Delay

Radar

@ Back

1 - Aviara Oaks Elementary School

Clear Selected Save & Publish

pi \Aviara Oaks Elementary School @ M D Days Time Command Edit

2 Schedule 2 72 1 ALL  |ALL MTWTF. 07:30:00 Beacon ON

3 Schedule 3 @ 2 |aL |AalL MTWTF 08:15.00 Beacon OFF
(7

4 Schedule 4 4 3 00:00:00

5 Schedule 5 “ 5

5 Schedule 6 77 |4 ALL JALL FEd 8 13:35:00 Beacon ON

7 Schedule 7 7 5 ALL  |ALL T 14:35:00 Beacon OFF

8 Schedule 8 ) 6 . o 00-00:00

9 Schedule 9 @ 7 ALL ALL MTW.F 14:30:00 Beacon ON

10 Schedule 10 4 3 |aL  |aL [mTweE 15:30:00 Beacon OFF

5 Schedule 11 rr.




Applied Information (Glance) System Report

Beacon Health Report for Carlsbad Beacons ;mmunication issue

26 November, 2019 06:16 AM

SYSTEM VOLTAGE [AVG) | SOLAR ARRAY VOLT (AVG) AC VOLTAGE
BUSINESS DEVICE {Ave) LAMP
MIN max | sTaTE | mMiIN mMax | sTATE | MIN max | sTaTe | min | max |

City of Carlsbad CA: Carlsbad Beacons

OFFLIME Melrose-Poinsetiia NB - RMA (12844) -88 0%
Carlsbad Beacons: Aviara and Ambrosia/Manzanita

OMLINE |Aviara-Ambrosia EB (12838) 1299 | 1437 | GOOD | 000 | 2007 | GOOD | _ -91 | 100%

ONLINE | Aviara-Ambrosia WE (12839) 1257 1491 | GOOD | 161 A 19.87 | GOOD | | ok | -93 | 100%
Carlsbad Beacons: College and Tamarck

ONLIME | College-Tamarck NB {12840) 1112.34 116.37| GOOD | 429 520 | 1wampour | -98 | 100%

ONLINE | College-Tamarck SB (12841) | 111292/ 117.10| Goop | 14.25 14_2)2'1 ok | -99 | 100%
Carlsbad Beacons: El Fuerte and Pacific Ridge /

ONLIME |Fuerte-PacificRidge NB (12842) | 12.20 1397 | GOOD | 13.00 14.88 | GOOD | -114 | 100%

ONLIME |Fuerte-PacificRidge SB (12843) ' 1220 | 1419 | GooD | 000 @ 2235 | GOOD | | / 98%
Carlsbad Beacons: Melrose and Poinsettia School Flash Beacon Lamp | /

ONLINE |Melrose-Poinsettia NB (8810) | 1247 1394 | GOOD 13.29 14.86 | goofCondition -95 98%

ONLINE |Melrose-Poinsettia SB (12845) 1062 1292 | BAD 1143 1321 | GOOD | -93 | 100%
Carlsbad Beacons: Poinsettia and Mica/Quartz \\

ONLINE |Poinsettia-MicaQuartz EB (12846) | 1286 1400 | GOOD | 1365 1487 | GOOD oK 99 | 100%

ONLINE |Poinsettia-MicaQuartz WB (12847) 1275 | 1421 | Goob | 0.03 | 22.59 | Good | \\ oK | -104 | 100%
Carlsbad Beacons: Poinsettia and Paseo Escuela \\

ONLINE |Poinsettia-PaseoEscuela EB (12848) 11652 12104 GOOD | 1419 | 142 1 LAMP OUT 102 | 1008

ONLINE |Poinsettia-PasecEscuela WE (12843) 1116.13| 12075 | coon | 1424 14_22\/ 1 LAMP OUT -111 | 100%&




Applied Information (Glance) System Report 2

Beacon Health Report for Carlsbad Beacons

13 February, 2020 06:18 AM

SYSTEM VOLTAGE (AVG) | SOLAR ARRAY vOLT (AVG AC VOLTAGE el s
BUSINESS DEVICE vl g LAMP Reliabi-
MIN | max | sTaTE | MIN | max | sTATE | MiIN | max | sTATE | MIN | max | SIGNALY "L o

Carlsbad Beacons: Aviara and Ambrosia/Manzanita

ONLINE |Aviara-Ambrosia EB (12838) 12.82 1421 | GOOD | 0.00 @ 2065 | GOOD oK | -92 | 100%

ONLINE | Aviara-Ambrosia WB (12833) 1223 | 1471 | Goop | 167 | 22.10 | Goop | ' oK -91 | 100%
Carlsbad Beacons: College and Tamarck

ONLINE |College-Tamarck NB (12840 11122 11613| Goop | 153 | 155 oK 98 | 100%

ONLINE |College-Tamarck SB (12841) | 111195 11666| GOOD | 1424 1427 oK | -101 | 100%
Carlsbad Beacons: El Fuerte and Pacific Ridge

ONLINE |Fuerte-PacificRidge NB (12842) 12.08 | 14.27 oK 100%

ONLINE |Fuerte-PacificRidge SB (12843) | 1216 | 14.24 oK 100%
Carlsbad Beacons: Melrose and Poinsettia

ONLINE |Melrose-Poinsettia NB [8810) 1233 | 1436 oK 98%

ONLINE | Melrose-Poinsettia SB (12845) | 1182 | 1271 oK 100%
Carlsbad Beacons: Poinsettia and Mica/Quartz

ONLINE |Poinsettia-MicaQuartz EB (12846) 12.77 | 1a05 oK 100%

ONLINE |Poinsettia-MicaQuartz WB (12847) | 12.68 14.24 oK 100%
Carlsbad Beacons: Poinsettia and Paseo Escuela

ONLINE |Poinsettia-PaseoEscuela EB (12848) 11161 12065| GOOD | 14.19 1422 oK -103 | 100%

ONLINE |Poinsettia-PaseoEscuela WB (12843) | | 111.17 12036| GOOD | 1424 1426 | ©OK | -109 | 100%




Applied Information (Glance) Speed Feedback Sign Report

Driver Feedback Report for [

1 October - 31 October, 2019 07:02 AM

NB Daily Averages
bay>  lo1]o02|0s|o0a 05|06 0708 09 101112 [13[1a]15]16][17[ 181920 21 2223 2a 25 26] 27 [ 28] 29] 30 31

Median Speed 43 46 45 45 45 46 46 45 45 45 | 45 45 45 44 44 45 45 45 44 45 45 44 46 46 45 45 46 45 45 43 47
85th Percentile 491520 52 | 50 BRG] 53 | 51 | 51 | 52| 51 oA 50| 5% ] 50 | 51 | 51 ¥ 5E] 51 | 50| 51 | 52 | 51 | 5Y 5@ 51 | 5% |49 |52
95th Percentile 54 |55 |55 |54 ESS 10|56 |5 |54 |55 | 545555 54|55 |53 |55 |55 058 05505553 |54 |55 |54 5555 54|54|53)55
Volume G5 |50 )52 148 P39 33147 |50 |51 |52 |51 @038 50|50 )51 |51 )50 32 321 48 |49 | 52 |50 | 49 38 24| 48 | 52 | 51 =

I & Viedian Speed (mph)
90 -
80 -
70 -
60 -
50 -
a0 -
30
20
10 -

Sep-27 Oct-02 Oct-07 Oct-12 Oct-17 Oct-22 Oct-27 Mow-01 Mowv-06




Applied Information (Glance) Speed Feedback Sign Report 2

N viedian Speed

HOUR > D00 100 2:0:0 3200 400 5:00 6200 F:00 8:00 S9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00 | 17:00 | 18:00 | 19:00 | 20:00 | 21:00 | 2200 | 23:00

01 Tue a2 43 a1 a2z az a4 a4 a3 43 a4z 42 42 a2 a4 as a3 as 49
02 Wed a3 49 63 55 56 S0 a2 as az as a2z a3 43 42 az a3 a1 a2 a4 as as as 50
03 Thu 51 53 a3 51 53 a9 a7 42 az a3 a2z as as 43 az a2 a2 a1 a3 a3 a6 as a6
04 Fri a6 as a6 a8 52 53 a4 45 a3 a3 a2 a4 a4 43 43 42 43 43 a3 45 a3 a2 a6
05 Sat as a6 47 46 56 52 a6 43 a4 az az a4 42 a2 a2 45 43 a4 a2 a4 a3 a4 a4
06 Sun as as 50 as 60 57 a4 50 as az aa a3 az a4 aa a4 aa a4 aa a3 a6 a4 56

07 Mon a7 a8 a2 61 B 52 234 a2
o8 Tue IG5 50 46 46 | 59 54 44 43

43 42 44 42 43 42 43 42 a2 44 44 44 a4 47 45
41 42 43 42 42 141 42 42 42 43 44 43 43 a4 49

09 Wed 55 50 50 a3 50 53 45 43 a3 a3 as a3 a4z 42 43 41 42 43 a3 43 a4 a4 a6
10 Thu a6 a6 56 45 62 50 4s 43 a3 42 a3 a3 a3 a3 42 41 4z 432 a4z a4 as a4 a3
11 Fri a7 58 52 a3 59 S50 47 43 az a1 a2 a3 az aa 4z 43 42 43 a3 a4 aa as as
12 Sat 49 a6 53 a7 as 44 48 45 43 43 43 a4 43 a4z 43 43 43 44 43 42 43 45 a4
13 Sun a4 a4 51 52 56 52 56 42 42 4z a2 42 42 42 43 41 4z 42 41 43 as 4as a1
14 Mon 55 as a3 a3 51 52 46 42 a3 41 a4 a3 a3 42 41 a4z 42 42 a3 42 a4 a7 a6
15 Tue a9 55 as BBl s 47 48 41 43 42 42 a1 43 40 4z 42 40 42 a2 as a4z a6 as
16 Wed 47 a7 a3 51 57 50 45 43 42 42 a2 432 42 a3 42 42 42 43 a3 a4 a4 a7 a6
17 Thu 52 50 a6 asg 51 50 44 42 42 a4 a2 a3 a3 a1 42 42 40 43 43 43 aa a7 as
18 Fri 51 as a7 29 N s2 45 43 41 42 a3 a4z EE a3 41 42 42 43 a3 44 a3 a4 aa
19 Sat as 51 a6 as 50 55 as 44 a2 a1 a2z a4z az a2 43 42 4z 44 41 a4 as a4z az
20 Sun 45 53 50 a7 43 41 50 41 43 43 45 42 45 42 44 42 45 43 a4 44 45 45 as
21 Mon a8 54 55 as 53 51 43 40 a1 42 44 as 43 a3 42 41 43 41 43 a3 43 a3 a4 as

22 Tue 48 44 56 56 52 45 42 39 39 41 41 4.4 42 42 42 42 41 41 43 42 42 43 45 48
23 Wed 50 55 42 58 53 63 44 44 41 42 42 41 43 42 42 41 42 42 42 43 42 a4 43 51
24 Thu &0 52 56 15 51 56 49 44 43 42 42 42 44 42 41 43 42 42 43 42 43 43 45 50

25 Fri 48 58 49 a6 50 58 46 45 42 43 41 45 41 40 41 41 43 41 42 43 42 42 42 43
26 Sat 45 >‘ﬁ - 43 48 47 50 48 45 45 44 44 43 42 42 43 45 42 a4z 43 41 41 43 40 42
27 Sun 43 a6 54 a7 49 58 53 44 a7 43 43 43 43 42 42 41 44 43 44 44 42 44 48 a7
28 Mon 49 49 53 52 43 33 45 42 42 44 44 43 43 41 43 41 42 41 42 43 43 49 45 45

20 Tue a7 54 Bl 52 58 51 49 as a3 a3 a3 | a3 | a2 [Pas| a2 a> | a3 Faal a3 | a4 | aa | a3 | a7 | as
30 Wed S3 S0 48 44 S0 44 42 43 41 a4z a1 aa a2z a1 Pag) a1 I ;1 V56 a1 az  as  az
31 Thu 52 a2 so0 [l 51 so



