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Brief Utah Update

»2012 Traffic Signals in the State of Utah
»1192 owned and operated by UDOT (59%)
»820 owned and operated by cities /counties (41%)

> All cities share same ITS communications
»93% of UDOT signals connected
»79% of non-UDOQOT signals connected

> All cities in Utah & UDOT share same ATMS
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Green = UDOT Comm.
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UDOT’s Road Map

Vision: Keeping Utah Moving

Mission: Innovating transportation solutions that strengthen Utah’s
economy and enhance quality of life.

Strategic Goals:
1. Zero Crashes, Injuries and Fatalities

Yellow & Red Actuations, Speed, Preemption Details
2. Optimize Mobility

PCD, Split Monitor, Volumes, Purdue Link Pivot, Purdue Split Failure
3. Preserve Infrastructure

Purdue Phase Termination, Daily Detector Problem Email
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Keeping Utalh Moving

Automated Traffic Signal Performance Measures
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Improve Traffic Flows X[ X[ X X X X[ X[X
Improve Capacity Allocation X[ X[ XX X
Improve Pedestrian Service X[ XX X
Improve Bicycle Service XXX
Maintain Vehicle & Pedestrian Detection | X | X X X
Maintaning Preemption X
Minimize Pollution and Noise X[ X[ X[ XX X
Automate Traffic Counts & Studies XX X X
Develop Origin-Destination Data X
Improve Safety X X X X X

Source: UDQT Traffic Signal Management Plan -Table 4 Page 13: http://www.udot.utah.gov/main/uconowner.gf?n=29256708738824069




UDOT Asset Management Tiers (2015 & Prior)

* Asset Management Tiers range from 1 to 3

 Tier 1 assets:

— Highest value combined with highest risk of negative financial
impact for poor management.

— Very important to UDOT.
— Receive separate funding source.
— Targets and measures are set and tracked.

Pavement ATMS / Signal Devices Cattle Guards
Bridges Pipe Culverts Interstate Lighting
Signs Fences
Barriers & Walls Curb & Gutter
Rumble Strips Rest Areas

Pavement Markings

Source: https://www.udot.utah.gov/main/uconowner.gf?n=15663419239657232



UDOT Asset Management Tiers (2016 & Future)

* Asset Management Tiers range from 1 to 3

 Tier 1 assets:

— Highest value combined with highest risk of negative financial
impact for poor management.

— Very important to UDOT.
— Receive separate funding source.
— Targets and measures are set and tracked.

Tier 1 Assets Tier 2 Assets Tier 3 Assets

Pavement Pipe Culverts Cattle Guards
Bridges Signs Interstate Lighting
Barriers & Walls Fences
Rumble Strips Curb & Gutter
é Pavement Markings Rest Areas

Source: https://www.udot.utah.gov/main/uconowner.gf?n=15663419239657232



ATSPM Basic Concept

Automated Data Useful Information

Collection about Performance
- Signal controller - Signal
- Probe source - Corridor

- System

Why Model what you can Measure?

Does NOT require Central Traffic Signal Management Software!



Standard Controller Enumerations

Active Phase Events:

TSN ORWN 2O

Detector Events:
Phase On 81 Detector Off
Phase Begin Green 82 Detector On
Phase Check 83 Detector Restored
Phase Min Complete 84 Detector Fault- Other
Phase Gap Out 89 Detector Fault- Watchdog Fault
Phase Max Out 86 Detector Fault- Open Loop Fault
Phase Force Off

Phase Green Termination
Phase Begin Yellow Clearance
Phase End Yellow Clearance
Phase Begin Red Clearance
Phase End Red Clearance

Preemption Events:

101
102
103
104
105

Preempt Advance Warning Input
Preempt (Call) Input On

Preempt Gate Down Input Received
Preempt (Call) Input Off

Preempt Entry Started

http://docs.lib.purdue.edu/jtrpdata/3/



Standard Cont

Active Phase Events:

Phase On

Phase Begin Green

Phase Check

Phase Min Complete
Phase Gap Out

Phase Max Out

Phase Force Off

Phase Green Termination
Phase Begin Yellow Cleara
Phase End Yellow Clearan:
Phase Begin Red Clearanc
Phase End Red Clearance

Preemption Events:
101 Preempt Advance Warning |
102  Preempt (Call) Input On
103 Preempt Gate Down Input R
104  Preempt (Call) Input Off
105 Preempt Entry Started

TSN ORWN 2O

http://docs.lib.purdue.edu/jtrpdata/3/

Purdue University
Purdue e-Pubs

JTRP Data Papers

11-2012

Indiana Trafhc Signal Hi Resolution Data Logger

Enumerations

James R. Sturdevant
INDOT, jsturdevant @indot in gov

Timothy Overman
INDOT

Eric Raamot
Econolite Group fnc.
Ry Dieer

Pezk Traffic Corparation

Drave Miller
Siemens Industry, Inc.

e et pape for additianal authers

Follow this and additional works at: http:/ /docs lib purdue.edu/fjtrpdata
Cf' Part of the Civil Engineering Commons

Recommended Citation

Sturdevant, . B, T. Overman, E. Raamot, R. Deer, D. Miller, D M. Bullock, C. M. Day, T. M.
Brennam, H. Li, A_ Hainen, and 5. M. Remiss_ Indiena Traffic Signal Hi Resolution Data Logger
Enumerations. Publication . , Indiana Department of Transportation and Purdue University, West
L:lf.q.'eﬂe, Indiana, 2012. doi: hrtp:,."fdma.damcite.arg} 104231 /K4RNISSH.

This documemt has been =ade mvailable Ermags Funbue s-Pubn, 3 sevice of the Pasthes Univemesy Liszane. Flosse comtset epebugipunboe nly sor
additional indoemation.



High-resolution Data

/— 0.1-second resolution

Detector 5 ON

Phase 8 GREEN

—

Detector 5 OFF

I>—|

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 2
6/27/2013 1:29:52.2 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 1:29:53.3 81 6
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 1:30:02.2 33 2
6/27/2013 1:30:02.2 33 6
6/27/2013 1:30:02.2 32 2
6/27/2013 1:30:02.2 32 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 1:30:13.1 32 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 8 8




System Requirements

High-resolution Controller

1} Get.dat Files

?) Translate Files

dat ) esv

3) Storein Database

L2or  signal Performance Metrics

Server

SoftWa re

(«g)

»,Z

Communications

(optional)

Photo courtesy of the Indiana Department of Transportation



System Requirements

Does NOT require
Central Traffic Signal

1} Get.dat Files

?) Translate Files

dat ) esv

3) Storein Database

Server Software

(optional)

Photo courtesy of the Indiana Department of Transportation



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




http://udottraffic.utah.gov/signalperformancemetrics

. . 3
L2297  Signal Performance Metrics =

Innovation Initiative

Charts Reports Log Actien Taken Links FAQ

-=Signal Metrics

r— Selected Signal — Metric Settings
l:l No Signal Selected — Metric Type
— Signals '® purdue Phase Termination O Approach Volume
Region LAl v © split Monitor 2 Approach Delay
Metric Type Al v] ) Pedestrian Delay © Arrivals On Red
Filter | Signal Id ]| || Filter || Clear Fitter | © preemption Details © Approach Speed
2 Turmning Movement Counts 2 Yellow and Red Actuations
_ U Purdue Coordination Diagram ) Purdue Split Failure

. ﬁ . [©)] @ Time ¥ Axis Maximum |150 |
! 2 Volume Y Axis Maximum |20[}[} |
‘ Volume Bin Size [15 v
| Dot Size [ Small v

¥ show Plan Statistics
¥l show Volumes
Export Data

) Upload Current Data

! ~ Dates
Start Date [8/11/2016 | [][12:00 | [AM 7]
End Date [8/11/2016 | g|11:59 | [PM ¥ ]
i Reset Date || August 2016 >
Sun Mon Tue Wed Thu Fri Sat
i 1 1.2 3 4 5.6
I 8 9 10 1213
5 14 15 16 17 18 19 20
| 21 22 23 24 526X
28 29 30 31 1 2 3
4 5 6 7 8 810

1710 (85%) Utah’s traffic signals e

Version 3,1.5, Release Date: May 2016




http://challenger.nvfast.org/spm

Signal Performance Metrics
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Innovation Initiative

= 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~ @
v
@ Wiesquite
| Dsa Moagia
AT Moopg
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C O
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‘v
Brant,  Barnwell ) o =
Baker ERRTTI O y -
©®2016 HERE @ 2016 Microscfi C tion
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286 traffic signals

Create Metrics

— Metric Settings

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

) Arrivals On Red
o ) ) Turning Movement Counts
_) Purdue Coordination Diagram
_) Ped Button Push Diagram

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
— 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




http://spm.seminolecountyfl.gov/signalperformancemetrics
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SEMINOLE COUNTY
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->Signal Metrics

31

— Selected Signal

I:I No Signal Selected

—Signals
Region |AII v |
Metric Type | All v
Filter | Signal Id v | Filter || Clear Filter |
Signal List
: O O @ [« Daytona Beach :
De Leon /Port,Orange *
Springs Atlantic Oc
De Land New,Smyma Beach
ake Umatilla
Oak Hill
{:_'317' Tavares &9 | Canaveral
! & ' Wational
E umpka Seashore
' Indian
Lake i
b Mims
: ! Titusville
T80 |+ Pine Hills Toll : John F
mm‘?’-‘} ol Orlando—"" Bithig) (50) Kennedy
"3_{ ) 4_29; j_-u:v ) _Tp ace
Pine Castle LN 1
: : {s28)
P o 417 ] Merritt
1’2:5 e Island
Eva ; ;
b bing © 2016 HERE ' ® 2016 Microsoft Corporation

Signal Performance Metrics

FDOT

— Metric Settings

— Metric Type

() Approach Delay
() Approach Volume
() Arrivals On Red

() Purdue Coordination Diagram

® pyrdue Phase Termination

O Speed
_) Split Monitor

() Turning Movement Counts

Time Y Axis Maximum |150

Volume Y Axis Maximum |2000

traffic signals

Volume Bin Size | 15 |
Dot Size | Small |
¥ Show Plan Statistics
¥ Show Volumes
Export Data
L Upload Current Data
— Dates
Start Date (8/11/2016 | [][12:00 AM Y|
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
Z 8 9 10 12 13
14 15 16 17 18 19 20
21 220 23 24 .25.26 2F
28 29 30 31 1 2 3
4 5 6 7 8 9 10




http://signalmetrics.ua.edu

Signal Performance Metrics

->Signal Metrics

— Selected Signal — Metric Settings
I:I No Signal Selected —Metric Type
[~ Signals © Approach Delay
Region [Al v © Approach Volume ® Purdue Phase Termination
Metric Type |AI| v | O Arrivals On Red ) Speed
Filter | Signal Id b || || Filter || Clear Filter | © Purdue Coordination Diagram O Split Monitor
Signal List 2 Purdue Split Failure J Turning Movement Counts
: ) ' © Preemption Details
] - % s :
5 S OO % N RV Las] E
VF Tuscaloosa et Rice MY G = : Time Y Axis Maximum |150 |
- Regional i |
i Aﬂporl Black ww"me Volume Y Axis Maximum [2000 |
gy, Warrior Tuscaloosa A 1 Volume Bin Size |15 v
] far *_* :
| P L 1 i
: o “ T E N \bwmﬂ\ra : [?_n.:d Size | Small v |
H @ v [ 5 TR | < | ¥l Show Plan Statistics
| X T® 2 |
: =\ ) ' ¥ Show Volumes
] WEST TUSCALOOSA fe = Hargr,, |
; : = *s cnzon: HILLS ] Export Data

35th 51§

) iy O Upload Current Data
H —Dates
/ | || start Date [8/11/2016 | [ ][12:00 | [AM |
i || End Date [8/11/2016 | [.][11:59 | [PM¥ |
2 ) [] Reset Date || < August 2016 >
(g) = J : Sun Mon Tue Wed Thu Fri Sat
) o ! B 0. B 5 &, BE
Q % 5 I 8 9 10 EEg1213
82018 HERE © 20168 Microsoft Corporation E 14 15 16 17 18 19 20
"""""""""""""""""""""""""""""""""""""""""""""""""""""""" 21 22 23 24 252627
28 29 30 31 1 2 3
4 5 6 I 8 910

45 traffic signals |




Agencies using SPMS — separate systems deployed
(16 and growing)

R O @
: WESHINGTON MONTANA MOETH DAK MnDo
Pocatello, ID MINN O
OREGON > T wssc PennDOT_
OoDOT s ‘_.' At WISDOT MICHIGAN N
HEBHAS[A A oD U, o
Las Vegas . I T S T E DOT
(FAST) o O Y Overland WELT VIRGIS @
A" Of Utah Park KS EENTUCKY VDOme
o iy Richardson; TX‘A RTH CARDI

= " GDoT
NA NEW MEXICO ARKANSAS
TUSCOI‘I,AZ ’soum CAROLI

Q Tuscaloosa, AL V" FDOT

ﬂcollege Station, TX

Seminole County, FL
L» bing , & 2018 HERE. @ 2018 Merosoft Corporation

___________________________________________________________________________________________________



Metric: Purdue Coordination Diagram

Bangerter Hwy (SE-154) 10400 South Signal 7364 Phase: & Southbound
\wWednesday, September 03, 2014 12:00 AM - \Wednesday, September 02, 2014 11:5% PM

78% AoG
Free Plan 1 ﬂm\ Plan 13 Plan7 Free
79% Aol 75% AoG % AoG 72% Aol 83% Aol 63% Aol
75% GT | 43% GT | 47% GT | 47%GT | 48%GT [ 54%GT ]
1.05 PR 156 FR 179 FR 153 PR 173 PR 126 PR
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Time of Da
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Volume (vph)

Metric: Approach Volume

3000 1
2800 —
26E}D—“ 0.9
2400 —- 0.8
2200 — o
2000 | 0.7 =

] !" -.' IL: | O

i ';\‘l' - ;
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1200 =~ "- L il - 04
1000 | ; T

g 03 =
800 — -
600 —- 0.2
400 —

B b | 01
200N

0 -
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Time of Day
= Maorthbound
— Southbound

=== Morthbound D-Factor
=== Southbound D-Factor



Metric: Turning Movement Counts

LI5-85 Main Street (American Fork) S1GHE023
Tuesday, October 22, 2013 12:00 AM - Tuesday, October 22, 2013 171:55 PM

Eastbound Thru

TV: 8076 PH: 5:00 PM - &:00 PM PHV. 757 VPH
PHF: 095  fLU:0.74

| Fres — Plan 1— Flan 7 —Flan 13— —FPlan 7—; Fr |
o0 M 0 03 04 05 06 OF OB 09 10 11 12 13 14 15 1% 17 183 19 20 21 22 23 00
200 '
’:E 700
o {00 o
2 500
O 400
E 300 ¢ LT s ]
= 200 l’dr\-‘rr\—h\ e ‘-—_.-f—-’”"-.' ey Wk“w\_ e,
2 A ar D e R
S SR 0 =7 L 55 S SN O S 1 s G N A

DD 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00
Time of Day

— Total Volume —— Lanel Lane 2 =—— Thru Right




Speed (MPH)

60
55
50
45
40
35
30
25
20
15
10

Metric: Approach Speed

- Posted Speed
= 85th Percentile Speed
- Average MPH

Fr-1 Plan 1 Plan 4 Plan 12 Plan 55 —Flan 56— Plan €7 Free—
85.—85% Sp43——85% Spd3— — 85% Sp42—— 85% Sp 35—85% Sp 25— 85% Sp 32— 85% S
Ay Ave Sp 37 Ave Sp 36 Ave Sp 35 Ave Sp 22 ‘Ave Sp 17 Ave Sp 25 Ave Sp
[e.T StdDew7™ |  StdDev8™ | StdDev8™ |  StdDev11™ [StdDev3T StdDev7™ | 25- ]
06 07 08 09 10 1 12 13 14 15 18 17 18 19 20 21 22 23

i s ' =
N S v 51—\\ N AN N
)zl 5 i
7 S S 2 e
Snow storm starts . BT
\\r—--ﬂ —’j
06 o7 03 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Time of Day



Freeway Closure Example using SPMs - Nevada

Heavy rain rips apart I-15 in
Nevada, forces freeway closure

By Ken Ritter, Michelle Rindels , Associated Press | Posted Sep 9th, 2014 @ 7:44pm

24






Freeway Closure Example using SPMs - Nevada

Salt Lake City
a

Lo F'arkr City

(=]}

=
Sandy

Closure: September 9-12, 2014

I-15 Closed Southbound in Nevada
* 4 day closure

g » Detour thru Cedar City to get to Las
e Vegas.

[

Richfield

Fishlake National Forest

Detour ~ Cedar Clty

Left Turn Needs More G €
Detour Traffic

_g# 0 Cedar City, UT

a
—_—
= 8— g
j
—ry
o
-

Grand Staircase-Escalante
Natio n -

fane aSpringdale

M, ‘
e, —
o gy =
Mesquite WS,
q g
I 4
'y 4 %
g & E
B & = £ 2 Wharding Ave
d o S u re f o E
W Sinniabde O z
3 Was N
N W30 N &

Grand|Canyon -
Pam:manr auana.‘. 3
Las Vegas, NV ALake Mead National

Recreation Area




Fhasea Duration [Secon..,

Phase 4 Split Monitor - (Thru & Left Turn for SB off-ramp)

60
50
40
30
20
10

0 —HHH

Freeway off-ramp - One week of data

200 N. (Cedar City) 1400 W/1-15 SB SIGHEZ23 Phase 4
Sunday, September 07, 2014 12:00 AM - Saturday, September 13, 2014 11:55 PM

:(1..:1...1 . D | AR R e

Jh» el

——

Normal Trafficon  Increased timffie negitad 5B du¢ebvayirapphiretbprbvideyeatiarsylon

Sunday and Monday due to freeway washoas ithNewaly more frequent gap-out

as shown by more frequent fgr@desfer split being used
and higher split being used

@ Gap out g Pedestrian activation

@ Max out

® Force off



Railroad Preemption Example — Lindon Utah

e .













FPreempt Mumber

Preempt Service Chart
SIG#6057 Geneva Rd & 200 S (Lindon)
Wednesday, May 25, 2016, 9:00 AM to 4:00 PM

09

10 1 12 13 14 15

Time (Hour of Day)

56 Preempt Requests & Services in 70 minutes
Gate down 35% of the time

Train passes through 2x a day Monday, Wednesday, Friday
Complaints received monthly for a long time. Techs frustrated at this signal.
Previously, there was no data to provide Union Pacific.

16



FPreempt Mumber

Freampt Mumbear

[= Ih.lwl'\-l:lllJl'\-Jlrlul\.:l

[= lluwl'\-l:lllJl'\-llrlulL:l

Union Pacific installed some isolation on the spur line where the track switched

so the circuit wasn't being falsely triggered

Preempt Service Chart
SIG#6057 Geneva Rd & 200 S (Lindon)
Wednesday, May 25, 2016, 9:00 AM to 4:00 PM

09

16

Time (Hour of Day)

Fixed!

10 11 12 13 14 15
Time (Hour of Day)
Preempt Service Chart
SIG#6057 Geneva Rd & 200 S (Lindon)
Wednesday, June 22, 2016, 9:00 AM to 4:00 PM
09 10 11 12 13 14 15 16



Time since Preempt Call

80
70
60
50
40
30
20
10

Time to Service
B Dwell Time
Bl Entry Delay
» EndCall
N Call ME:-( Di.-t
« Track Clear

Preemption Details
SIG#6057 Geneva Rd & 200 S (Lindon)
Wednesday, September 7, 2016, 9:00 AM to 11:00 AM

Preempt 1

[]
L]

Gate Down

T
M

09

10 11
Time (Hour of Day) Added 15s entry delay

SPMs also provide information on how long the gate is down. Ono September 7th,
it ranged from 18 seconds to 57 seconds.



. Outcome Assessment of _
~Peer- to-Peer Adaptlve Control i
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Arches National Park (0 /ArchesNPS - May 28

A view of the Arches entrance line. Cars
are lined up onto US 191. (cw) #archesnps
#archesnationalpark
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Case Study: Moab, Utah

L% Creccpee = e
e _——iifiCtiON —
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 The Adventure Capital of the U.S.A.
Two National Parks within 20 miles
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Mount Ton
F S
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National
Park






Corona Arch & Balanced Rock - Moab




Unpredictable Traffic — Very Seasonal
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Memorial Day 2015 vs. 2016

Northbound
1400

1200

—~ 1000

800

600

Volume (veh/hr

400

200

0:00 6:00 12:00 18:00 0:00

——Before (5/23/2015)

(4/7 o/ &

AWAVA Keeping Utah Moving

1400

1200

—~ 1000

800

600

Volume (veh/hr

400

200

0:00

——After (5/28/2016)

Southbound

12:00

18:00 0:00

PURDUE

UNIVERSITY




H

Allocation of Green Time .

[

8

g8

Spit Fare Dccarrerces

¥

o &

v iz212019) o (228200

Northbound Southbound
45000 45000 +
40000 + 16% 40000 +
— ] 1% 10% 1% 8% _ 8% 10% 9% 9% 6%
@ 35000 o ] ] ©35000 + — — — ]
2 L2
< 30000 + 2 30000 +
i= 25000 + = 25000 |
c c
$ 20000 + g 20000 +
O 15000 + O 15000 +
=] =
E 10000 -+ © 10000 +
5000 + 5000 +
0- 0 -
1 2 3 4 5 1 2 3 4 5
Intersection # Intersection #
Eastbound Westbound
45000 45000 +
40000 + 40000 +
gasooo + ’gssooo +
é’soooo + ‘ésoooo +
i= 25000 + i 25000 +
c =y
$ 20000 + 3 20000
a 1 @) 1
2 15000 4% 2% 7% o % 5 15000 -14% -19% A7% 20% 14%
S 10000 + © 10000 +
5000 + 5000 +
0 - ! L 0 - 1 L L
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Corridor Progression: PCDs .
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Moab - Split Failure Results

Split Failure Occurrences
N
o
o

800

Before (5/23/2015)

Northbound

86% decrease

After (5/28/2016)

Split Failure Occurrences

Before (5/23/2015)

[4/7 o/ &

AWV Keeping Utah Moving

Eastbound

7% increase

After (5/28/2016)

Split Failure Occurrences
.
o
(=]

800

[2]
o
o

(5]
o
o

Split Failure Occurrences
w Y
(=] o
o o

N
o
o

-
(=]
(=]

Southbound

85% decrease

il

v iz212019)

Intersection #

EMain 1
OMain 2
3
Before (5/23/2015) After (5/28/2016) DMEI” 4
Westbound EMain 5
@mMain

26% decrease

Before (5/23/2015) After (5/28/2016)

PURDUE

UNIVERSITY.




System Health

No SPM Data

Too many max outs

Too many force offs

Too many ped calls

Low PCD detector count

00006

w e U

High PCD detector count

\ %

1710 traffic signals

SPM Alerts for £/22/2016

SPMWatchdog@utah.gov
to marktaylor, me, signaldesk, shanejohnson, bryan.meenen, kbames, SWinters, tforbush, jay smith,

—The following signals had too few records in the database:
4671 - 13400 South & 4500 West - Phase: 0 (Missing Records)
5701 - 500 South & 400 East (Btfl) - Phase: 0 (Missing Records)

—The following signals had too many force off occurrences:

1224 - Morth Temple & Main Street - Phase: 3 (Force Offs 97.6%)
7252 - 500 South & Main Street - Phase: 2 (Force Offs 100%)
7252 - 500 South & Main Street - Phase: 6 (Force Offs 100%)

—The following signals had too many max out occurrences:

1123 - Wolcott St & 100 South - Phase: 2 (Max Outs 100%)

1124 - Sunnyside (850 3) & Gaurdsman Way - Phase: 2 (Max Outs 100%)
1124 - Sunnyside (350 S) & Gaurdsman Way - Phase: 6§ (Max Outs 100%)
4024 - 7000 South (Fort Union) & 1300 East - Phase: 7 (Max Outs 92.6%)
4029 - 7200 South & 700 East - Phase: 1 (Max Outs 100%)

4103 - 4680 South (Murray-Helladay) & 2320 East (Holladay) - Phase: 5 (Max Outs 100%)
4118 - 6200 South & 3655 West (Dixie) - Phase: 2 (Max Outs 100%)

4511 - 4100 Scuth & 3200 West - Phase: 4 (Max Outs 100%)

4320 - 4835 South & 2700 West - Phase: 2 (Max Outs 100%)

5063 - Lincoln & 24th - Phase: 4 (Max Outs 100%)

5063 - Lincoln & 24th - Phase: 8 (Max Outs 100%)

5080 - Washington & Adams - Phase: 5 (Max Outs 100%)

5170 - 200 N (Kaysville) & Main 5t. - Phase: 4 (Max Outs 100%)

5305 - Main St. & 200 North (Logan) - Phase: 7 (Max Outs 96.2%)

5900 - 900 W. (Kays Dr.) & 200 North, (Kaysville) - Phase: 4 (Max Quts 90.4%)
65035 - Picneer Crossing & Millpond Drive - Phase: 8 (Max Outs 91.9%)

6608 - 100 West & 100 North - Phase: 8 (Max Outs 93.5%)

7107 - Redwood Road & 4700 South - Phase: 5 (Max Outs 93.2%)

--The following signals had unusually low detector hits:

5134 - SR-193 (700 5) & I1-15 NB (Clearfield) - Phase: 2 ( Has Unusually Low Counts. )
7061 - Bangerter Hwy (SR-154) & 4100 South - Phase: 1 { Has Unusually Low Counts. )
7061 - Bangerter Hwy (SR-154) & 4100 South - Phase: 7 ( Has Unusually Low Counts. )
7361 - Bangerter Hwy (SR-154) & 13400 Scuth - Phase: 1 ( Has Unusually Low Counts. )

—The following signals have stuck ped detectors:

1023 - Socuth Temple & 200 West - Phase: 2 (Stuck Ped )

1023 - South Temple & 200 West - Phase: 4 (Stuck Ped )

1023 - South Temple & 200 West - Phase: 6 (Stuck Ped )

1023 - South Temple & 200 West - Phase: 8 (Stuck Ped )

4511 - 4100 South & 3200 West - Phase: 4 (Stuck Ped )

6009 - Main (Lehi) & I-15 SPUI - Phase: § (Stuck Ped )

7826 - 9800 S (Little Cottonwood Rd) & Wasatch Blwd (3500 E) - Phase: 4 (Stuck Ped )
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Purdue Spllt Failure — center st & Main St - Moab, Utah
Memorial Day Weekend — Saturday
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Monitor Trends

Percent of Vehicles Arriving on Green - Riverdale Rd

10:00 AM to 2:00 PM Monday through Friday
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SPM Source Code —> Open Source
Mid Nov. 2016

@ Federal Highway Administration

@ OSADP INFORMATION COMMUNITY

Explore Applications

APPLICATION CATEGORIES Sort by Name Lk i= | Filter Applications

@ All Active Releases Show 5 Items v Mext = Last>=

=

e
Connect Vehicles - Dedicated Short-Range Communications -

0 M

Dynamic Intermodal Routing Environment for Control and Telematics

Z% Intermodal Freight - Analysis, Modeling and Simulation

Version: DIRECTView-AMS-v1.0

mmms Modified: Sep 1, 2016

Downloads: 3

— A AT AN S

. Collision Avoidance o ( Y
By Version: CV-DSRC-MsgParser 1.1
= Collision Notification o “im ) 9
ﬁ.-;..‘ T o | Modified: Mar 31, 2016
Downloads: 50
B Commercial Vehicle Operations [ 5 ] -
CV-DSRC Ke . lysi
ywords: ELEDEIE]
S G @ €D ™D O
A\ Crash Prevention & Safety [ 5 ]
“E*_ Divvan Maaruseos Enimetion | CVD-DME 1.0 EEEIE
@ Driver Assistance D \ Connected Vehicle Data-Driven Measures Estimation -
ﬁ Electronic Payment & Pricing 0] version: CVD-DME 1.0
Modified: Aug 22, 2016
-4
Emergency Management [ 6 ] Downloads: 59
. Keywords: (EeUUElachRELEELS @- trajectory converter analysis
« Freeway Management [ 15 ]
B2 information Management [ 20 DIRECTView-AMS-v1.0 m?
-
7]
o

f Road Weather Management




2 N

Salt La ke SPM WorkShOp ' 20 State & Federal Agencies

' 25 Public Agencies

PartICIPantS - Jan 2016 ' 5 Universities

Vancouver

A\ Q 35 Private Sector Locations

v S . -
Vectona -
e B Q.n!u:h'anq:-:d Traffic Produ._ " '_“a,‘”_h A
Seattle Tl /
o

: HORTH
WASHINGTON i DAKDTA fuebec :‘.irg.r-/ﬂ“"ﬂ\ ME
’ L1k County, Washingt % MOMTAMA : e T TS
(;:J MINHESOTA ; 1
Q Ottawa Mantreal L
Clackamas Couty, Idah. ’Mhne-:mz Dot i e
1r . M ATHE

Q (v‘J , SOUTH WISCOMSIM II | TN 1!..
Ecaonalite, DAKDTA ; S v IONT
nHFQ i Wisconsin BGITIH = h ﬂl;\%_qm:mn b
Q ’Mﬂcm I B e *Md'lrg oot HAMPEHIRE

WYOMING MEW YORK
Wiyoming DOT Ll,'}'ﬂg"-'" Dﬂ..- MASSACHUSETTS
WA

™y
MEBRASKA
City, Utah 4/ Dlsson Associates Q -.rET fiz D2z
, ,11 ity u"‘. Pu-d = Ln T?ff HH‘I'-'I. »Q‘*‘ J"
f - Lak=srand, Colaorado ILLIHOIE |agelphim
University.of Hevada, Q ! f
’ =S % Qﬂted States Kansas Ciny MARL Miss... ,,m cmary O3 Maryla.
ut i Iron Armicur e
Colorado Springs, Cﬂlu AHEAS ’ Ohvarland Park, Kansas
San F 5

; WEST
k I'L"émms.m . 2 MISEOUR] VIRGINIA S
= Q Pin=tap Engineering NDCUE
& Q Econalite, CA WENTUCKY ';. IR
S lous C/FAST Las ¥
CALIFORMIA Las g AT e Mol
== DOT :
’ Ric Rancha, New Mexico OKLAHOMA TENH I|E|"nH=- Harth Carolinag DOT
QI rmigh e CAROLINA
ARKANSAS Charlone
'Mtﬂ City, Arizana MEXICE Q Stantec A,IQW@‘D:!E', TH
Q McCain ' T CAROLINA
[:-;u { i e
5‘"‘“ !O‘ uuuuuuu ,-" Itesiz, Inc. v Mizsissppl DOTY b
0
N i f TEXAS Callege Station, Texas
BAJA e l""j
CALIFORMIA rama s .w'_‘. SIANA chkionville
SOMORA H._ o - J.p.]g % Fﬂ}ﬂﬂfﬁmr\: : ¢
n § L ! I
CHIH UAHL ""‘H_f'lr % o Hew Otleans ,Seminulelluunq. Flori__
\ 9 »:
Tar i
COAHUILA
5 \‘ s’m
b 5 \'l. Florida &zlamtic Uniee...
-
i e bliami
Q“.IDFrrr:? bt h .II'_.!' 2
CALEGRHIAISUR. anALO8 punango Mesice e

170 Representatives from 85 Different Organizations, 28 States, DC, & Canada



Train the Trainer Workshop

When: Salt Lake City: January 18 & 19, 2017

For Whom: Consultants, Vendors, IT Personnel

Learning Objectives: Installing UDOT ATSPM Source Code,
Server/Network Requirements, Configuration, Q&A.

Register: https://www.eventbrite.com/e/udot-train-the-
trainer-workshop-for-atspm-tickets-
28563394883 ?aff=es2

Attendance is free.
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ANDA STEVENS, P.E., Jim STURDEVANT, P.E.,
A m h smooth and equitable traffic flow are goals for most
limited snapshot-view retiming methods that involve
signal modeling, and field fine-tuning are resource
changes in traffic patterns. The National Transporta-
nal Traffic Signal Report Card has led agencies to focus
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What does it take to get ATSPM’s?

e Controller with Purdue hi-res data
« Comm to intersection or external memory (Raspberry Pi)

* Server
— Price ranges from $3K to $20K (UDOT: S15K on a 20 TB server)

« SQL Database License: Free (Express) to S100K (Enterprise)
e ATSPM Software: Free: (http://www.itsforge.net/)
e Consultant to do installation: S5K to S10K

Total Price for ATSPM’s: S3K to S130K+



Optimization with SPMs

Traditional Process

Collect Data

Time-of-day
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Modified Process with SPMs
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UDQOT Signal Timing Focus Group (July 2014)

« How do you feel about UDOT?

» How do traffic signals make you feel?

Tr777
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Focus Group Key Findings (uly 2014)
\(')z

é UDQOT is perceived positively, with innovation

.@ as the primary driver of positive impressions.

~ IS Improving.

(8 ~ & - @) Drivers believe traffic signal synchronization
=

Drivers feel UDOT should be open about its
accomplishments in a way that protects its
credibility.
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Love green lights? So do UDOT traffic engineers

http://udot.utah.gov/greenlights



udottraffic.utah.gov/signalperformancemetrics




ATSPM Basic Concept

Hi Def Data Logger Hi Def logs retrieved : :
[ included in controller ] [ every 10-60 minutes ][ Website to display ]

. SPM'’s
firmware from controller to server

g 4

FTP —)—T’

(Or...Retrieve data logs
from controller manually
using Raspberry Pi)

A Central Signal System is NOT used or Needed!
Why Model what you can Measure?




