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2004 Traffic Signals in the State of Utah
1189 owned and operated by UDOT (60%)
815 owned and operated by cities /counties (40%)

All cities share same ITS communications
94% of UDOT signals connected
78% of non-UDOT signals connected

All cities in Utah & UDOT share same ATMS




“What would it take for UDOT's traffic signals to be world class?”

“What's the trend — are signal operations improving, staying the
same or getting worse?”

“What are our areas of
most need?”

Quality
Improvement
eam
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) Communlcatlons and UTAH DEPARTMENT OF TRANSPORTATION
detection maintained during eplompCSs
projects

* Proactive signal
maintenance

e Real-time monitoring e
of system health and UL T T
guality of operations



PERFORMANCE MEASURES FOR
TRAFFIC SIGNAL SYSTEMS

An Qutcome-QOriented Approach

Christopher M. Day, Darcy M. Bullock, Howell Li, Stephen M. Remias, Alexander M. Hainen,
Richard S. Freije, Amanda L. Stevens, James R. Sturdevant, and Thomas M. Brennan




PERFORMANCE MEASURES FOR
TRAFFIC SIGNAL SYSTEMS

An Outcome-Oriented Approach




Signal Performance Measure Workshop
January26-27,2016

169 Representatives from 85 Different Organizations
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PURDUE e-Pubs

Homa About FADQ My Account

Home > JTRPAOGARAM = ATSPHW > PRESENTATIONS AND POSTERS > PRESENTATIONS

Search
Enter search temms:
Hearch |

in this collection i

Actvanced Seandy

Motily ine via email or RSS

Disciplines
Authors

Links for Authors

Policies and Help Documentation

PRESENTATIONS FROM JANUARY 26-27, 2016

2016
Tuesday, January 26th

Traffic Signal Performance Measures Workshop
Darcy Bulleck, Punduve Linversily

T5M&OD in Florida
Raj Ponnaluri, Flvids Deparirrent of Transporiabion

Automated Traffic Signal Performance Measures, AASHTO Innovation Initiative

2013 Focus Technology

Rob Clayton, L&l Deogrbmenl of Transportalion

Lessons Learned from ASCT and Systems Engineering
Eddie Curtis, Federal Righway Administration

Transportation Pooled Fund Program Recap

Jim Sturdevant, Dndiang Deparlerenl o
Richard Denney, Federal Highway Ad

PURDUE Public/Private Partnerships: Expanding the Reach of Traffic Signals

Lynne Yocom, Ual Deparbrent of Transportation
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Implementation of
Automated

LOIIPZE |- Traffic Signal
SV‘SIEIIIS\ ) Performance Measures

By CHrisTorHER M. Day, Pu.D., Mark Tavror, P.E., PTOE,
Jamie Mackey, P.E., PTOE, Ros Crayron, P.E., PTOE,
Surtar K. Pater, P.E., Ganc X1, P.E.,, HoweLL L1,
James R. SturpevanT, P.E., anD Darcy Burrock, P.E.

ver the last few decades traffic signal systems have evolved from rigid, fixed-time

electromechanical systems to a distributed computing model with sophisti-

cated detection and communication infrastructure. Although modern signal

systems are relatively robust, operating continuously for years under all weather
conditions, there is a tendency for operational inefficiencies to accumulate over time, as individual
components such as detectors fail, or traffic conditions evolve beyond the parameters that the signal
control was designed to accommodate. For a number of years, the engineering community has
acknowledged opportunities for improvement, such as retiming or investing in new equipment."
However, historically, it has been very difficult to comprehensively evaluate changes in signal

operations because the cost of data collection constrained the temporal and spatial extent of study.
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LIDPOT

B Neeping Urah Moving

Charts

Reports Log Actien Taken Links FAQ

-=Signal Metrics

r— Selected Signal

l:l No Signal Selected

— Signals

Region | Al
Metric Type [ Al
Filter | Signal 1d

|| Filter || Clear Filter |

Signal List
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Create Metrics

Signal Performance Metrics

P
T

Innovation Initiative

— Metric Settings

— Metric Type

® purdue Phase Termination
D split Monitor

) Pedestrian Delay

- Preemption Details

Y Turning Movement Counts

© purdue Coordination Diagram

2 Arrivals On Red

2 Approach Volume

) Approach Delay

D Approach Speed
2 Yellow and Red Actuations

2 purdue split Failure

Time ¥ Axis Maximum |15El

Volume ¥ Axis Maximum |20[][]

Volume Bin Size [15 v
Dot Size [ Small v
¥ show Plan Statistics
@ Show Volumes
Export Data
O upload Current Data
— Dates
Start Date [8/11/2016 | [][12:00 | [AM 7]
End Date [8/11/2016 | [][11:59 C[PM v
Reset Date || August 2016 >
Sun Mon Tue Wed Thu Fri Sat
A 1 2 2 4 3 6
7 8 9 10 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 X
28 29 30 331 1 2 3
4 5 6 7 8 910

Version 3,1.5, Release Date: May 2016




Signal Performance Metrics
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Innovation Initiative

63

< Signal
I:I No Signal Selected
—Signals
Region |AII v |
Metric Type | All v |
Filter | Signal Id v | Filter || Clear Filter

Signal List

- Colora
«N>» © @ | Road~ O
v
) esquite
| Dsa Moapa
. - Moapa
Indgan Ra'ser Glassand
Springs SR
o
\) Grand Canyon-Parashant
. : : National M.
Pahrump vV Gold Butte SR
Toiyabe d]eg as o F Oak Grove
National adise e Lk R i
Forest iy Lake MeaB-NarIaf-i.o!
I . Henderf;s-on RecreatianiArea
: Mountain ) ol
| Springs i, Res
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Brant, Barnwell ) o =
Baker ERRTTI O y -
©2016 HERE  © 2016 Microsoft Corporation
bt @ T s

— Metric Settings

— Metric Type

() Approach Delay
) Approach Volume
© Arrivals On Red

_) Purdue Coordination Diagram

) Purdue Phase Termination
O Speed

) Split Monitor

Turning Movement Counts

_) Ped Button Push Diagram

Time Y Axis Maximum

Volume Y Axis Maximum |2000 |

|150 |

"$55

Create Metrics

Volume Bin Size | 15 v |
Dot Size | Small v
¥ Show Plan Statistics
) Show Volumes
Export Data
— Dates
Start Date [8/11/2016 [ ][12-00 AMY]
End Date [8/11/2016 ED | [PM v
Reset Date || < August 2016 =
Sun Mon Tue Wed Thu Fri Sat
3k & Z 3 4 a b
i 8 9 10 12 13
14 15 16 1/ 18 19 20
221 22 23 24 35 26 27
28 29 30 31, 1 2 2
4, B 6 # & 9540
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->Signal Metrics

— Selected Signal

I:I No Signal Selected

—Signals
Region |AII v |
Metric Type | All v |
Filter ' Signal Id al | Filter || Clear Filter |
Signal List
& P .}
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Springs \ Atlantic Oc
De Land New,Smyma Beach
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Create Metrics

Signal Performance Metrics

FDOT

— Metric Settings

() Purdue Coordination Diagram

— Metric Type
() Approach Delay ® Purdue Phase Termination
() Approach Volume O Speed
) Arrivals On Red _) Split Monitor

() Turning Movement Counts

Time Y Axis Maximum |150

Volume Y Axis Maximum |2000

Volume Bin Size | 15 v |
Dot Size | Small v
¥ Show Plan Statistics
¥ Show Volumes
Export Data
O Upload Current Data
— Dates
Start Date [8/11/2016 | [ ][12:00 | [AMY]
End Date [8/11/2016 L[ [159 | [PM ]
Reset Date || < August 2016 =
Sun Mon Tue Wed Thu Fri Sat
31 1 2 3 4 5 6
7 8 9 10 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31 1 2 3
4. 5 ® 7 8 5.10
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Closure: September 9-12, 2014

I-15 Closed Southbound in Nevada
* 4 day closure

» Detour thru Cedar City to get to Las
Vegas.

Detour Cedar City
\ Left Turn Needs More Green for

Detour Traffic \

ﬁ\ Closure
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 How do you feel about UDOT?

 How do traffic signals make you feel?

Tr777
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UDQT is perceived positively, with innovation
as the primary driver of positive impressions.

Drivers believe traffic signal synchronization
IS Improving.

Drivers feel UDOT should be open about its
accomplishments in a way that protects its
credibility.
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http://udot.utah.gov/greenlights






TM:

— Mg GOR






(2% (+*:

>3$" >









