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Everything You've Ever Wanted To Know About ATSPMSs:

Harnessing The Power Of Automated Signal Performance Metrics For Your Agent
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Welcome

We are usinggoomWebinar

AUDIO(Computer):Use your computer speakers and microphone by clicking
0KS aW2AY ! dzZRAZ2E¢ 0dzi( 2y Ybuwilbentited 2 i

Alternate Audio (Phone)Call into the meeting by dialing the phone number
based on your location (provided in the confirmation email) and enter the
Meeting ID at the prompt.You will be muted.

This web meeting is being recorded.

Questionswith the audio or web? Please contact Esther via emall

( )

. 4

Raise Hand

tetcoalition.org
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mailto:ekleit@kmjinc.com

Asking Questions in the Q&A Box

Aclick on the Q&A icon at the bottom of your screen

. 4

Raise Hand

AThe guestions in the Q&A box will be monitored and answered
either between presentations or at the end of the meeting

AYou can keep track of your questions |n the
Gaé vdzZSaoAazyaé¢ al AY

G0KS

Lee 01:54 PM
Will there be a follow-up session?

il

My gquestions

tetcoalition.org
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Asking Questions Verbally

APlease raise your har{dlick on the hand icon at the
bottom of the screen)and a host will unmute you. w = »Y

APlease give your name and agency before asking yo Raise Hand Q&A
guestion

APlease mute yourself when you are finished speaking

tetcoalition.org
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Welcome

Denise Markow
TSMO Program Director
The Eastern Transportation Coalition

Lisa Miller
Innovation Program Manager
The Eastern Transportation Coalition

tetcoalition.org
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Coalition Update

RECENT
V All Things ADAS (Advanced Driver Assist Systems) WebbBapt. 27, 2022

V Transportation Data Marketplace: Waypoint, Originestination, and Freight Vendor Forums
(invite only) - Aug. & Sept. 2022

V Potomac HOGs Exchange (In Persamyi{e only) - Oct. 18, 2022
V Delval HOGs Exchange (In Persanyife only) - Nov. 2, 2022

UPCOMING

U RITIS Workshop #3After Action Templates Nov. 17, 2022

U Southern HOGs Exchange (In Persamyi{e only) - Dec. 67, 2022
U NHTS Nex Gen Webinadan. 26, 2023 ‘

U RITIS User Group Meetingreb. 2, 2023 ' § Mﬂ

( / tetcoalition.org
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The Eastern Transportation Coalition Sponsored Event

242 Reqistered

26 States
m m ] . ] A - i m m m
Authorities A AY

tetcoalition.org
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Agenda

Topic Speaker

Housekeeping Joanna Reagle, KMJ Consulting, Inc.

Welcome & Update by the Eastern Transportation Coalition

Harnessing the Power of Automated Traffic Signal Performance M Lisa Miller, Innovation Program Associate, The Eastern Transportation Coalitic

for your Agency

History and Progress of ATSPMs Mark Taylor, Traffic Signal Operations Engineer, Utah DOT

ATSPMs for Everyone Joanna Bush, Traffic Signal Engineer, Mead and Hunt

Adaptive to ATSPNI! | a SNXQ&a DdzA RS Kelly McVeigh, Supervising Engineer, New Jersey DOT

Incorporating Energy and GHG into ATSPMs Stanley Young, Chief Data Officer, The Eastern Transportation Coalition
Q&A/Discussion Lisa Miller

tetcoalition.org
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Speakers

Mark Taylor

Traffic Signal Operations Engineer
Utah DOT

Joanna Bush

Traffic Signal Engineer

Mead and Hunt

A -‘:.;.é"-,

Kelly McVeigh Stanley Young

Supervising Engineer Chief Data Officer

New Jersey DOT The Eastern Transportation Coalition

tetcoalition.org

o

November 9, 2022
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Harnessing the Power of Automated Traffic Signal
Performance Metrics for your Agency

Lisa Miller
Innovation Program Manager
The Eastern Transportation Coalition

tetcoalition.org
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Doing Business
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Bangerter Hwy (SR-154) 5400 South (SR-173) Signal 7063 Overlap: 10 Northbound

Thursday, March 07, 2013 12:00 AM - Thursday, March 07, 2013 11:59 PM Detector Activation
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2 K1l 0 UK S I dzO0 How are traffic lights timed in your
neighborhood? Here’s how you can

find out.

UDOT tracks some 2,000 intersections, and you can access all that data.

R

......

DRIVING CHANGE

i
TACKLING TRAFFIC LIGHTS S
—7<-~’ - n LEELELELES R [ NATIONAL | :‘:‘Egsvsosﬁ-'é E&\tvclt'{‘%agg‘&icunzs STATE OF EMERGENcYAS%RSO:::VIRUS

PIIERI
AM e NOON e M ke N RN




Poll 1: What's your use/implementation of ATSPMs?

1. Fully institutionalized

2. We're doing a pilot

3. We're thinking about a pilot

4. | don't know what ATSPM stands for

o

tetcoalition.org




Poll 2: What are your agency policies regarding signal
timing updates?

1. We can do updates whenever it's valuable
2. We need to have approval before any changes
3. It's a blend of approvals and-aseded

tetcoalition.org
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Poll 3: How are your signals operated within your
jurisdiction?

1. State DOT operates all signals
2. Municipality/county and State DOT operation is blended

3. It depends on the jurisdiction
4. The State DOT does not operate any signals

o

tetcoalition.org




History and Progress of ATSPMs

Mark Taylor
Traffic Signal Operations Engineer
Utah DOT

tetcoalition.org
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History and Progress of ATSPMs

Mark Taylor, rE. proE

Traffic Signal Operations Engineer
Utah Department of Transportation



Number of Traffic Signals & Connectivity in Utah

UDOT 1323 57% 99.5%

Utah: 0.69%

327,860 S 0"
USA Total Vear 2018) of USA 65%

*17 states surveyed December 2018
Revision: October 17, 2022

P -.‘




54 Jurisdictions in Utah Own Traffic Signals
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15t Traffic Light in World T Lester Wire
Year: 1912 - Main St & 200 South, Salt Lake City, Utah

545 LMB CG 26 DIV
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Evolution of Traffic Signal Performance Measures

Electromechanical Serial Input Test Location i Purdue
— hte = . ; = g AL |

e ————————

Chabbiny b b o

Photo Court¢ INDOT & PURDUE University

- With D

oggers

lI
i -

Solid State 1

Photo Courtesy: Econolite & New York City
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Year 2011: Nl mprove Traff.
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Utah Governor Jon Huntsman Jr.

LIPOT
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Indiana Traffic Signal Hi Resolution Data Logger Enumerations

1\

Alex Hainen Jim Sturdevant

2

PURDUE
UNIVERSITY.
INTEL:GHT
M=Cain
OEconNnoLITE PeeKzrmmd SIEMENS Q s o R
FREE

November 2012 - https://docs.lib.purdue.edu/jtrpdata/3/ August 2020 - hitps://docs.lib.purdue.edu/jtrpdata/4/

LIPOT
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History of ATSPMSs

2005: Purdue & InDOT initiated research to develop new performance measures.

2012: Purdue publishes nAlndiana Traffic Signal Hi F
2012: UDOT (with Purdue & InDOT assistance) started development on ATSPMSs.

2013 AnPool ed Fundo on ATraffic SignkOT&Buydset e ms Oper
2014: AASHTO Innovation Initiative (AASHTO Aii) accelerated ATSPMs.

2016: UDOT released UDOT ATSPMs as open source and free to everyone (public & private).

2017: FHWA EDC-4 accelerated ATSPMs.

2020: nPooled Fundo updated Al ndiana Traffic Signal
2021/2022: Infrastructure Investment & Jobs Act T Supports & mentions ATSPMs

A
A
A
A
A
A
A
A
A

‘:,“ |
INERASTRUC :
TU
INVESTMENT & -
JOBS. ACT

$650B — 10 year baseline \
$550 B — bipartisan bill
5 year
Utah priorities
Roads, transit, water,
power grid, broadband,
energy research
Fully paid for

COVID diversions, etc. don't
all “score”

Actually, saved $5 trillion!

Source: UDOT

FDIANG
1

F BN 2

URDUE; q :

VERSITY

Source: Deseret News

AASHIO Tp TRANSPORTATION every dOY COUI’“’S» NGHRP Eiﬁ%‘f kkkkk
AASHTO INNOVATION INITIATIVE POOLED FUND Aninnovation Partnership with States 7 EWQJBE BB RN  reseancs
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ATSPM System Architecture

Sensor Traffic . . _
EC):O:] Controller High-resolution data collected ev e rly T mi nfutaemsnt r o
8 Indications |[C_]
- E=2 s
|
Detections

Communication
Network

Web
‘ Server
1E o |] Web
| E o |] Browser
Database
Server

B -.‘



High-resolution Data Example

— 0.1-second resolution

https://docs.lib.purdue.edu/jtrpdata/4/

Detector 5ON

Phase 8 GREEN &

Detector 5 OFF

Phase 8 YELLOW ——

Timestamp Event Code Event Parameter
6/27/2013 1:29:51.1 10 8
6/27/2013 1:29:51.1 82 5
6/27/2013 1:29:52.2 1 2
6/27/2013 1:29:52.2 1 6
6/27/2013 1:29:52.3 82 2
6/27/2013 1:29:52.8 82 4
6/27/2013 1:29:52.9 81 4
6/27/2013 1:29:54.5 81 2
6/27/2013 1:30:02.2 8 2
6/27/2013 1:30:02.2 8 6
6/27/2013 1:30:06.1 10 2
6/27/2013 1:30:06.1 10 6
6/27/2013 1:30:08.1 1 8
6/27/2013 1:30:15.8 81 5
6/27/2013 1:30:18.5 82 6
6/27/2013 1:30:27.5 81 6
6/27/2013 1:30:30.4 27 g 8



https://docs.lib.purdue.edu/jtrpdata/4/

Measures ~ Reports ~ Log Action Taken Links ~ FAQ UDOT Traffic Signal Documents ~ ATSPM Manuals ~ ATSPM Presentations ~ About Register Log

Signal

Signal Selection Chart Selection Timing and Actuation Options

Signal ID Metrics List O Legend
5000 Riverdale Road @ 700 West Purdue Phase Termination = [ Header For Each Phase
Split Monitor ) Combine Lanes for Phase

Pedestrian Delay
Signal List Preemption Details E Dot and Marker Size

= T rr—

ianal Purdue Split Failure
HEIEHER Yellow and Red Actuations
Turning Movement Counts

Area Jurisdiction Approach Volume
Approach Delay Chart Options
--Select an Area-- v --Select a Jurisdiction-- @ Arrivals on Red
Region Metric Type Purdue Coordination Diagram Vehicle Signal Display Option
Approach Speed

--Select Region-- v --Select a Metric-- v Left Turn Gap Analysis
Wait Time -
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sutomated Traffic Signal Performance Measures Ver 4.3
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Turning Movement Counts
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M UDOT Metric Usage: 67,088 times

£IUUg

Metrics Run ' Cdllected by' automaticllogger
1/1/2018 7 12/31/2018 | | |

20000
15000
10000
5000 I I
0 —— _ - _
§ E: o )
,h\\"f c{\\o w“"“‘ 0?;.0‘ : o o 0\¢d°° \\3‘:“ w“"“‘ ({.3',\‘@\
A& A @ g~ & o & O 50 o Yo
. cﬁﬁ < 8 o9 uﬁ"“\e & e QQ@ s\"@ © - o " B =
o ol o Y Oo(w‘ o ks Ly ¥ - o
o

&

THE ROAD TO ZERO STARTS WITH ONE STEP

ZeroFatalities | SAFETY SUMMIT



than 500 records in the database between

@ No ATSPM data: identifies signals with less ATSPM DEtECtDr |55LIE'5 - AUtDmatEd

midnight and midnight the previous day - From: January 1, 2021 To December 31, 2021
Too many max outs: identifies phases )
with more than 90% max outs in at least 50 Few heco rds
activations between 1 a.m. and 5 a.m. /
_

Fo rce O ffs 15
Too many force offs: identifies phases

@;with more than 90% force offs in at least 50

- .
4

X activations between 1 a.m. and 5 a.m. MaxDuts
\
Too many ped calls: identifies phases Lo Caunts
ith more than 200 pedestrian activations |
\/ between 1a.m. and 5 a.m. .. Stuc h Peds
Low PCD detector count: identifies phases
with PCD detectors that have less than 100 vehicles Total

counted between 5 p.m. and 6 p.m. the previous day. ,«/

LIOOT
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ATSPM WatchDog Email Detection T Each Day

ATSPM Alerts for 12/14/2020 D inbox x X & [
2 SPMWatchdog@utah.gov Mon, Dec 14, 7:56 AM (2 days ago) Yy € :

to bryan.meenen, trafficsignals, parkcitytcc, tforbush, efelix, me, monty.thurber, jlamora, jay.smith, sc =

--The following signals had too few records in the database on 12/11/2020:

1809 - Wllson Ave (1760 S) & 1300 E (Missing Records - IP: 10.205.18.155)
5713 - 400 N & 400 E Bountiful (Missing Records - IP: 10.203.13.111)

6163 - 100 N (SR-198) & Main St (SR-115) (Missing Records - IP: 10.210.233.15)
6257 - 200 N (US-40) & Union St (HAWK) (Missing Records - IP: 10.175.123.143)
7051 - 5600 West & 4700 South (Missing Records - IP: 10.208.6.51)

--The following signals had too many force off occurrences between 1:00 and 5:00:
m 1038 - 800 South & 200 East - Phase 4 (Force Offs 100%)
e 1058 - 800 South & 200 East - Phase 8 (Force Offs 100%)
1098 - South Temple & 900 East - Phase 3 (Force Offs 91%) 32



Open Source ATSPM Implementation Cost Estimate

Controllers w/ High-definition Loggers

Communication or In-cabinet Data Storage
ATSPM Open Source Software

Server

SQL Database License

IT Consultant (software installation)

Engineering Consultant (detector configuration)

Total

Cost per signal

LIOOT

ARWAVAY Keeping Utah Moving

Small System
(~50 signals)

Unknown

Unknown
$0
$10,000
$15,000
$10,000

$10,000

$45,000

$900

Large System
(~1000 signals)

Unknown

Unknown
$0
$40,000
$125,000
$15,000

$150,000
$330,000

$330



Some Ot her |l nnovati ve Thi

A Electronic locks and keys (CyberKey)

A Electronic Logbook

A Heat Tape on Traffic Signal Visors

A Lithium lon UPS Battery Backup System

SRR -.‘



More Attention to Security at our Cabinets i Electronic Locks

March 26, 2019 7 Report of suspicious people in our cabinet
near Salt Lake City. We dispatched police to investigate.

(4/7 o/ &
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Electronic Logbook for Traffic Signal and ITS Locations

Signal ID#
Riverdale Rd (SR-26) 700 W

Log Book Signal Documents

https://udottraffic.utah.gov/loghook

https://drive.google.com/drive/folders/

DANGER

Riverdale

0AB2HHG1wvhcyUK9PVA

ITS ID 5000

ITS 1D : 3000
ITS Type : Signal

ITS Location : Riverdale Rd / SR-26 @ 700 W, RDL

Date of Response

10/18/2022 15:40

Location of Response

On Site ® Remote O

Reason For Response - Check all that apply
O Complaint/Work Order (CW)

[ Preventative Maintenance (PM)

[ On-callyAfter Hours (EMR)

[ Failed Equipment (E)

[ Detection Related (D)

O Timing (T)

[J Other (O)

Comment

Save

Comments 23

Comment Text

AIMS Work Orders Log 18

MaxView Log 25

CyberlLock Log 13

Date

Location of Response
10/18/2022 10:11
Onsite

09/07/2022 10:36
Onsite

04/18/2022 14:27
Onsite

01/04/2022 17:03

Remote

Comments
User Reasons For Response
Comment
Jereme Fullmer 0

Equipment inventory. No changes
Scott Besaw 0

Fiber inventory

Josh Boudrero cw
Reset radio
Carly Morrison D

Rebooted EB Matrix




Heat Tape on Signhal Head Visors to eliminate Snow Buildup

ARWAVA Keeping Utah Moving




Lithium lon Battery Backup System

| —

Batteries last 10+ years

Fits inside signal cabinets

Cost savings compared to previous BBS systems used
in Utah (273% savings)

Better reliability to traffic signals at freeways, complex
intersections, CAV locations

[4/7 o/ &
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60s Commercial i Green Lights
http://udot.utah.goy/greenlights
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ATSPMs for Everyone

Joanna Bush
Traffic Signal Engineer
Mead and Hunt

( / tetcoalition.org

November 9, 2022 The Eastern Transportation CoalitioBverything You've Ever Wanted To Know About ATSPMs 41




Mead

&I-I u nt EXPERIENCE EXCEPTIONAL

HE EASTERN

ATSPMs for Everyone [ty

November 9, 2022




About Joanna

A10 years as State Traffic Signal Systems
Engineer for Wisconsin Department of

Transportation
Al SR 2Aa5h¢Qa SIF NI &
Automated Traffic Signhal Performance

Measures (ATSPMs) (
YEARS
2 3

Q\\SCONS//]/*
INDUSTRY

;
%@@ EXPERIENCE

?or e

A

RTATION

Mead&tHunt



2 Aa5he¢Qa !¢{ta W2dz2N}ySeé

A2010¢ Joanna travels to Utah and meets Mark Taylor!

A2014c¢ IT project approved for ATSPMs (leveraged federal funding
opportunity to have UDOT assist with deploying source code)

A2015¢ Test intersections added

A2016¢ ATSPM Workshop

Presentations and Posters (purdue.edu)

CONSI,P
*

*\‘\\i
)

Vg

RTATION

e

7or TRRY

PRESENTATIONS FROM JANUARY 26-27, 2016

Mead&tHunt



https://docs.lib.purdue.edu/atspmw/2016/Presentations/

122 Signals
99% w/ communication .. |
2 engineers
4 electricians BN e P
. rice “"‘“;FWW
Pollc | Baron | sk North Central Marknete
.....
Taylor Langlada Oconto :
Northwest = 115 Slgnal§ .
,,,,, D[S S — 29% w/ communication
T s [T 2 engineers
{0 etun _______Northeast 4 electricians
Trempe! Junaau Waushara e i
Monroe Ad Aumet
L3 Crosse Marquette  Winnohago ——
et lm Fond dulac
_ Sauk . Columbia | podge L .
anford Southwest b AATA 453 Slgnals
2 e i wm.,.'"""“;;m 23% w/ communication
e ot g oHiheast 9 engineers
e 8 electricians

Approximately 950 signals statewide with communication to 400 of the signals.
~ 50% fiber & 50% cellular

A dSNE (b ¢

A950 signals statewide

A400 signals with
communication

L 50% fiber
L 50% cellular

A170 signals collecting ATSPN
data (only Econolite)

ANeeded to figure out how to
add EPACs, connect via
OSftfdzZ | NE Sa&

We still had &ONGway to go!

Mead&Hunt



Leveraged the ATSPM information

ADetection Issues ldentified

Chart Legend
B GapOut M Max Out W Force Off Unknown B Ped Activity

00 01 02 03 04 05 06 07 02 ) 10 1 12 13 14 15 16 17 18 19 20 21 22 23 00

Phase Number

- N W e 00 OO N

o
|

|
00 01 02 03 04 05 06 07 08 0s 10 1 12 13 14 15 16 17 18 19 20 21 22 23 00
Time (Hour of Day)

Used to redirect funding from retiming to communication

Mead&tHunt



Leveraged the ATSPM information

ADetection Issues ldentified

Chart Legend
B GapOut N Max Out I Force Off Unknown B Ped Activity

Changed the way we handled maintenance calls

Mead&tHunt



