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AISPM
Opportunity from UDOT Executive Leaders (o1

“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
Team




AISPM

QIT Recommendations
(July 2011)

« Communications and
detection maintained during
construction

* Proactive signal
maintenance

- Real-time monitoring of
system health and
quality of operations




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




AISPM
Automated Traffic Signal Performance Measures

(ATSPM) Basic Concept

Automated Data Useful Information

»

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

- System

Why Model what you can Measure?




Standard Controller Enumerations




S AlsPM
Standard Controller Enumerations



High-resolution Data Example

/— 0.1-second resolution

AISPM

Detector 5 ON

%

Phase 8 GREEN

Detector 5 OFF

Phase 8 YELLOW

ara

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 8 8




AISPM
Why is High-resolution Data Important?

Advanced Detector Count Comparison

High-definition Data ® e®ee ® o o o oeoee oo oo ° o0 e eo @ oo ° ee o °
(1/10-sec resolution)
Central System o oo o oo o
(1/3-sec resolution) M
14:34:00 14:34:30 ) 14:35:00

20% capture rate




ATSPM System Architecture

Sensor

_F

Traffic
O Controller
o:l
O Indications %l _ | High-res data
Detections
> -m
Speed : I
Terminal
Server v

Image courtesy of Wavetronix

Communication
Network

Web
Server

AISPM

L

Database
Server

Web
Browser
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System Requirements

High-resolution Controller
(or stand-alone data aggregator)

1) Get.dat Files
2) Translate Fles
dat ) .csv

3) StoreinDatabase

Server

Software

AISPM

Communications

Detection

(optional)

11



System Requirements

AISPM

Does NOT require

Central Traffic Management Software!

1) Get.dat Files

2) Translate Fles

3) StoreinDatabase

dat ) .csv

Server

Software

Detection

(optional)

12



Vendor Neutrality




Traffic Signals in Utah

UDOT Signals: 1237

90% connected

Partner Signals: 887 5

73% connected

\ J= Preston v
b L — Fortenelle
S
ghmond (1 iE
Kemmerer
gan s
Randliph
[ ] Vs
range P
‘ngh&m Gty ™ Greepifiiver
Cache Nationol Forest -

Lman \

i 19

MonfHio Evanstor !

den ”
Great Salt
Loke
Hil
PPa
Wendover

g Grounds

.‘\lwln

nich Fork

)
N
Tabiona o
‘lk‘vcﬂ g |
1

il Dy 49 euzhe&na

rice
Leamington Morori .w,um Pleasant ‘. _East Carbon City
Gandy
Oak City
Delig, @ sain °
Manti
Y .
0, 430} Gunnison i
/ Fermon y
= = /
Green River
Sevier Fillmore ‘ahnu — L
Lake 4 6 E
chfield \
Pa ‘ \ Arches
[ G
] | Fi Matianal
i~ s Forest
Milford [ M \oa Hanksville
| o) o
Beav t
K ) junction
\ |
< s q
f P 2
J v 3
J ] |
Beryl 3 3
Y = @lonicelo
Panguitch —
‘a4
r \ Escalante -
edar City
‘ @ i nding
Entefprise /
{ Car
§ kanarraville /
Dixie Natianal { Aiton g
f 4 Gler Na
J o Staircase-Escalar o
on Recreatiol
4 g Ordenie o ] Montezurgl Cry
7 ¥ Mexican Hat
Rackalle 4 g / 8ig Water {
analy ’
Colorado City % . e

Feeoubios Pos

14



AISPM
Signals without Communication

N\

Controller with
High-res Data Logger

Raspberry Pi
« Stores controller logs
» Updates controller clock

/ GPS Antenna

15



UDQOT’s ATSPM Website

AISPM
http://udottraffic.utah.gov/ATSPM

16


http://udottraffic.utah.gov/ATSPM

AISPM

UDOT’s ATSPM Website http://udottraffic.utah.gov/ATSPM

Select signal from map OR
enter 4 digit signal number

Filter map by
<€ : .
available metrics

17


http://udottraffic.utah.gov/ATSPM

UDQOT’s ATSPM Website

AISPM
http://udottraffic.utah.gov/ATSPM

Select metric from list
(Note: not all metrics are
available at all signals)

18


http://udottraffic.utah.gov/ATSPM

AISPM

UDOT’s ATSPM Website http://udottraffic.utah.gov/ATSPM

©

Select time and date range

N\

0.

ck “Create Chart”

~
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http://udottraffic.utah.gov/ATSPM

UDOT
ATSPM
Source

Code

https://www.itsforge.net

AISPM

20


https://www.itsforge.net/

AISPM
UDOT ATSPM Implementation Cost

Small System Large System

(~50 signals) (~1000 signals)
Controllers w/ High-definition Loggers Unknown Unknown
Communication or In-cabinet Data Storage Unknown Unknown
UDOT ATSPM Software $0 $0
Server $3,000 $20,000
SQL Database License $7,000 $100,000
IT Consultant $5,000 $10,000
Engineering Consultant (detector configuration) $5,000 $100,000
Total $20,000 $230,000

Cost per signal $400 $230

21



DETECTION

UDOT Automated Traffic Signal Performance Measures

22



UDOT Full Detection Setup

40

31

7

23

30

S| s
¢| id
1| i
s
-

24

AISPM

65’ or 50’ Presence zone, used for Split Failure

15’ Presence zone w/ 3-sec delay in controller,
not used for ATSPMs

Small zone, used for Turning Movement Counts

Small zone with 15 mph min speed filter, used for
Yellow & Red Actuations (Note: Place
immediately in front of stop bar and do not use in
lanes that permit turns on red)

Count zone located 350 to 600 ft behind the stop
bar, used for Purdue Coordination Diagram

i/

23



Turning Movement Counts Detection

Wavetronix
SmartSensor

Matrix Wavetronix

Cabinet Interface Device
Click 650

AISPM

24



AISPM

Wavetronix Matrix — Standard Detection Layout
w/ Click 650

Queue zone for
P&P left turns |

Presence zones can E l

be combined within

lane groups 4 m—)

(ol (N o) [u]

No presence or YRA in right-turn lane

=] (2] =]

/

1.

2.
3.
4.

\

Detection Channel Order

Presence zones, inside to outside. If P&P
zones, the queue zone is first.

Count channels, inside to outside
YRA zones, inside to outside

Count zones in exit lanes, inside to
outside (often skipped)

\

Protected-only
left-turn lanes |

combined within lane
groups 3

Presence zones can be 2 J

=] (2] C=]

(ol N o) [u]

No YRA in shared through/right lane

J

Matrix Sensor 65’ or 50’ Presence zone, used for Split Failure
Order 15’ Presence zone w/ 3-sec delay in controller,
1. Phase 2 not used for ATSPMs
2. Phase 6 D Small zone, used for Turning Movement Counts
3. Phase 4 D Small zone with 15 mph min speed filter, used for
4. Phase 8 Yellow & Red Actuations (Note: Place
K j immediately in front of stop bar and do not use in
lanes that permit turns on red) 25




AISPM
Wavetronix Matrix — Configuration for Turning

Movement Counts

Zone Configuration

cs EBIEELERE

AND 1 72 73 74
00 --

FORT |75 76 77 ® = --
Channel Type Invert
|Counting j

Min Speed Max Speed
INone j INone j

s KX

--s

EmU
i

Min Speed = 15 or 20 mph for
Yellow & Red Actuations (YRA)

Channel Configuration

26



AISPM
Approach Volume Detection

Wavetronix
SmartSensor
Advance

- - . PR . -

v o )
Image courtesy of Wavetronix 27




AISPM

Wavetronix Advance Count Setup

Channel 1 — Dilemma Zone and Queue Clearance
Channel 2 — Counting

A «Channels-Alerts-Zones |

2-EB Count 3|4[5|6|7|8

SB Count
Pu

Name [EB Count Monitor trackers and place

Total:

Pulse . count zone at distance with
Type | good detection. Preference | 00006
v Enabled is 400-500 ft from stop bar. Reset |

Zone Settings |
Range (feet): 460| 54| 5.8

| 390 to 400%

| Speed (mph): 2401 501 3.2

| 035 - 100 ﬂ

1]
L
701 49| 0.9
F—
:

»| Range|Speed | ETA Ch2




METRICS

UDOT Automated Traffic Signal Performance Measures

29



None

Lane-by-lane or
Lane Group Presence

Lane-by-lane
Stop Bar Count

Advanced Count

I

(it

AISPM

Phase Termination Chart
Split Monitor

Preemption Details
Pedestrian Delay

Purdue Split Failure

Turning Movement Counts

Purdue Coordination Diagram
Purdue Link Pivot Offset Optimization
Approach Volume

Approach Speed (requires detection with speed
service)

30



None

11|

N N g

AISPM

Phase Termination
Chart

Split Monitor

Pedestrian Delay

Preemption Details



AISPM
Metric: Phase Termination Chart

Free Coordination Free

Coordinate
Phas

Phase Number

Time of Day

Pedestrian activation

(shown above phase line)

Force off



AISPM

Complaint: Long main street red at 2 a.m.

Video detection not working at night
/ Minor street through & left turn max out at night only

-l // D

_ >

@ Gapout O Skip
@ Max out O Pedestrian activation

(shown above phase line)
@ Force off

33



AISPM

Complaint: Long main street red at 2 a.m.

New detection technology installed
/ Phases are rarely used at night

-l // D

_ >

@ Gapout O Skip
@ Max out O Pedestrian activation

(shown above phase line)
@ Force off

34



- NAlsrM
Metric: Split Monitor

Phase Duration

Time of Day -



AISPM

Complaint: Long queue, short green, PM peak

Split Monitor shows mostly

gap outs in PM peak =

Correct passage time I\

results in force offs

Before

36



- AIsPM
Example: I-15 Freeway Closure,

September 9-12, 2014

37



AISPM

Example: 1-15 Freeway Closure,

Septem

Detour

f
|
|
|
|
[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

ber

ver

Richfield

. Salt Laﬂke City
@ @ Pnrk'l:nv

Southbound I-15 Closed in Nevada

- 4-day closure

- Detour to Las Vegas: Exit I-15 in Cedar
City

Cedar City, UT

38



Split Monitor for Incident Management

Detour starts

AISPM

Revise Timing Plan for better % gap outs

IS

Implement Timing Plans

39



AISPM
Split Monitor for Incident Management

Full freeway closure

Sunday
91712014

Monday
9/8/2014

Tues
9/9/201

Wednesday
9/10/2014

Thursday
9/11/2014

Implemented timing plans

Friday
9/12/2014

Saturday
9/13/2014

40



- AIsPM
Metric: Preemption Details

41



- AIsPM
Metric: Preemption Details

Emergency Vehicle Railroad

42



Case Study: Preemption




Case Study: Preemption

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

56 Preempt Requests & Services in /0 minutes
Gate down 35%0 of the time

AISPM

44



Case Study: Preemption

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

Fixed! Preempt Service Chart
SIG#6057 Geneva Rd & 200 S (Lindon)
Wednesday, June 22, 2016, 9:00 AM to 4:00 PM

AISPM

45



Metric: Pedestrian Delay

o
]
Phase 2 2
Coordinated phase E‘
A
)
&
Phase 4 g
Side street %
&)

Time of Day

Time of Day

AISPM
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Active Transportation

AISPM

47



AISPM

Lane-by-lane Presence }> Purdue Split Failure

Lane Group Presence

-ﬁ-:

ST (e




AISPM
Metric: Purdue Split Failure

Green Occupancy Ratio (GOR) =
% of time stop bar detector
is ON during GREEN
N\

Red Occupancy Ratio (ROR5) =
% of time stop bar detector
IS ON during FIRST 5s of RED

Split Fail = GOR & ROR5 = 80%

\

Occupancy (%)
A

Time of Day

49



Future Metric: Purdue Split Fail Ticker

Source: Scaling detailed high-resolution data split performance measures to statewide system level management (Paper No. 16-4149).

AISPM

50



AISPM

Lane-by-lane Count Turning Movement
Counts

11|




AISPM
Metric: Turning Movement Counts

Volume (VPH)

Time of Day

52



- AIsPM
TMC Data Table

53



Setback Count Zones

~400ft

11|

AISPM

}> Purdue Coordination
Diagram

}> Approach Volume

}> Arrivals on Red

}> Approach Delay



AISPM
Metric: Purdue Coordination Diagram

Queuing past sensor

O_J

D
L)
(]
%)
f= Phase
= Green
=
Phase
Red

Vehicle f Time of Day

arrivals -



AISPM

Purdue Coordination Diagram: Progression Quality

Time in Cycle (s)

Time of Day -



- NAlsrM
Metric: Approach Volume

57 57



- NAlsrM
Metric: Approach Volume

Metric Value ——

Peak Hour 5/17/2017 5:15:00 PM
Peak Hour Factor 0.364

Peak Hour Volume 9028

Peak Hour Factor 0.927

Total Volume 24827
Northbound Peak Hour 8:00 AM - 9:00 AM
Northbound Peak Hour D Value 0.424
Northbound Peak Hour K Value 0.394
Northbound Peak Hour Volume 5196
Northbound Peak Hour Factor 0.864
Northbound Total Velume 13204
Southbound Peak Hour 5:15PM - 6:15 PM
Southbound Peak Hour D Value 0.632
Southbound Peak Hour K Value 0.476
Southbound Peak Hour Volume 5532
Southbound Peak Hour Factor 0.896
Southbound Total Volume 11623

58 58



Allow Lane Closures

AISPM

59



Setback Count Zones
with speed

~400ft

11|

AISPM

}> Approach Speed



AISPM
Metric: Approach Speed

Speed (MPH)

Time of Day

61



AISPM
Metric: Approach Speed

Speed (MPH)

Snow storm starts /

Time of Day

62



Metric Usage

14000

Metrics Run
1/1/2017 — 5/21/2017

I # of Reports Run

Collected by automatic logger

AISPM

63



AISPM

UDOT ATSPM Configuration Records

Detector Count by Metric

6000

ke,

o

5000

c

o)

O 4000

2

=

© 3000

g

a

« 2000

o

o

©Q 1000

= J

Z

0 4
Basic Metrics Only Lane-by-lane Presence Stop Bar Count Advanced Count
(No Detectors Avg./Signal: 8.4 Avg./Signal: 11.4 Avg./Signal: 2.1
Configured)

Total: 10,700 detectors + 1785 signals
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SIGNAL OPTIMIZATION

UDOT Automated Traffic Signal Performance Measures

65



AISPM
Optimization with ATSPMs

Traditional Process Modified Process with SPMs
Review Time-of-day
Collect Data Time-of-day 7| ATSPMs & Field Cycle Length
Observation Splits
N N
Cycle Length
Model Splits ! Model Offsets
) Offsets )
>[ Optimize '\‘ [ Optimize
Implement & Implement &
Fine-tune Fine-tune

66



Evaluate Impact of Timing Change

- Before:

12|34
56|78

- After:
12143

56

67

D3
WBL

D4
EBT

AISPM

XN

O
WBL

4
EBT




AISPM
“Can we oversize the peds?”

Peds for Phases 4 & 8 are called frequently Peds for Phases 4 & 8 are rarely called
Recommendation: Do not oversize peds Recommendation: Oversize peds, if needed

4 ~20 peds/hour 4 0 peds

4 ~20 peds/hour 4 ~1 ped/hour

@ Gap out @ Pedestrian activation

(shown above phase line)

@ Max out O Skip

@ Force off o



SYSTEM HEALTH ALERTS

UDOT Automated Traffic Signal Performance Measures



AISPM
System Health
Alerts

No SPM data: identifies signals with less

than 500 records in the database between
midnight and midnight the previous day

Too many max outs: identifies phases

with more than 90% max outs in at least 50
activations between 1 a.m. and 5 a.m.

Too many force offs: identifies phases
with more than 90% force offs in at least 50

activations between 1 a.m. and 5 a.m.

Too many ped calls: identifies phases

’ with more than 200 pedestrian activations
between 1 a.m.and 5 a.m.

Low PCD detector count: identifies phases
with PCD detectors that have less than 100 vehicles

counted between 5 p.m. and 6 p.m. the previous day.

70



AISPM

Al e rt Check communication to signal

Check controller clock

. Check IP address in SPM configuration
Evaluation No ATSPM data : . _
Check VIOT = NO & DB State = All Saved (Econolite MM 9-3-1 SpFn*3)

Try enabling Upload Current

Create a WO to cold start the controller

Check for recalls
Too many max

outs

Check for constant call on a detector channel

Consider whether a bandaid is necessary

Should the signal be in coordination?

Too many force
offs

Is a non-coordinated phase maxing out?

Skip only 2-6 pairs and dummy phases

Too many ped Check for recalls

ca | |S Check for constant call on a detector channel

Note: Evaluate the VOLUME on the PCD charts, not the phase data

Is count channel configured correctly in SPM Config Tool?
LOW PCD Is ECPI Log enabled for count channel?

detector count Is the detector working?

Is the detector communicating to the controller?

Try resetting the sensor and VERIFY with Upload Current




Data Lost

l

ATSPMs evaluated for Data

|

AISPM

Alert email
sent

Clock
Reset

l

1
6/13/2016

1
6/14/2016

1
6/15/2016

72



Too many max outs

Phase 4 starts
constant call

AISPM

Alert email

sent
ATSPMs evaluated

for % maxlouts

N ow
N aw

100%

5%

100%

@ Gap out
@ Max out
@ Force off

1
4/8/2014

© Pedestrian activation (shown above phase line)
O Skip

1
4/9/2014

73



AISPM

Too many ped calls ,
Alert email

sent
ATSPMs evaluated

for Ped Activations
Phé Ped A

Constant Call

1 1
5/21/2016 5/22/2016



ATSPMs evaluated
Low PCD detector count tor PCD
Detector Volume Sensor
8 R
Sensor Alert eset

quits working

email sent l

|

AISPM

1 I
12/10/2016 12/11/2016

1
12/12/2016



AISPM

Work Orders

# Work Orders for ATMS Equipment
July 2015 to July 2016

uswdinb3
uaxo.ig/pabeweq

wia|goid uonaaleq

wiwo9 Jo Jamod oN

Ramp Meter

uawdinb3
uayolig/pabeweq

wiwo9 Jo Jamod oN

Cabinet

wiwo9 Jo Jamod oN

wia|goid Josuas

RWIS

R |y

wia|qo.id uonaalaq

uswdinb3
uaxo.ig/pabeweq

wiwo9 1o Jamod oN

VMS, TMS, &
VSL

|0JJUOD ON

abew| peg

wiwo9 Jo Jamod oN

CCTV

wiwo9 Jo Jamod oN

wawdinb3g
uayoig/pabeweq

suonetado

yseld

wia|goid uonaaleq

Traffic Signals

1200

1000 +

| | |

i i i
o O O
o O O

o0
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(o]

4

|

i
o
o
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AISPM
UDOT Signal Timing Focus Group (uly 2014)

« How do you feel about UDOT?

« How do traffic signals make you feel?

TYTTY

77



Focus Group Key Findings (uly 2014

- UDOT is perceived positively, with innovation as the
primary driver of positive impressions.

03

» Drivers believe traffic signal synchronization is improving.

* Drivers feel UDOT should be open about its
accomplishments in a way that protects its credibility.
63

63
"
o O

(O
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60s Commercial — Green Lights
http://udot.utah.gov/greenlights

AISPM

79



UDOT
ATSPM
Source

Code

https://www.itsforge.net

AISPM
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https://www.itsforge.net/

AISPM
21 Installations of UDOT ATSPMs

Portland MnDOT
Pocatello, ID

ODOT
WISDOT
cbot PennDOT

Las Vegas INDOT

(FAST) Lakewood, CO  Overland

Utah Park, KS VDOT
Richardson, TX
Phoenix, AZ ﬁ':'“q“e"q“e’ GDOT
Tucson,AZ Tuscaloosa, AL FDOT

College Station, TX

Seminole County, FL

81



AISPM
Community Forums

National Operations Center of Excellence (NOCoE)
http://forum.transportationops.org/forum/5-traffic-signals/
»General ATSPM topics (e.g. how to use metrics, detection setup,
lessons learned, upcoming workshops & seminars, etc.)

FHWA's Open Source Application Development Portal
https://www.itsforge.net/forum/ATSPM

»Questions regarding UDOT's ATSPM source code (e.g. problems with
Installations, bugs, plans for future development, etc.)



https://www.itsforge.net/forum/ATSPM
http://forum.transportationops.org/forum/5-traffic-signals/

What’s Next

 New Metrics
» Transition
- Transit Signal Priority

- Watchdog analytics (GDOT)

AISPM

« 15-minute data aggregation
- High-level reporting and alerts

83



What’s Next

* New Metrics

« Transition

AISPM

« 15-minute data aggregation

- High-level reporting and alerts
» Transit Signa i
- Watchdog ana

84




What’s Next

* New Metrics

* Transition

- Transit Signal Priority

~(GDOT)

- Watchdog anz

AISPM

« 15-minute data aggregation
- High-level reporting and alerts

Priority Service
3500 S & 3450 W - SIG#7284
12/9/2015 0:00 to 12/9/2015 23:59

o

02:.00

01:00

Priority Number

O-_MNWkEONOoO~N0oO —
TSP Plan Number

00:00

—TSP#1

NI

8 9 10 1 12
Time of Day

—TSP#2 + Early Green x Green Extend
85



AISPM
What’s Next

* New Metrics « 15-minute data aggregation

» Transition - High-level reporting and alerts

- Transit Signal Priority

- Watchdog analytics (GDOT)
.

Count of Daily Failures by # of Consecutive Occurrences
100 W

" < 1 week 2weeks m3weeks M4+ weeks

o 80

=

'©

& 60

c

o 40

—

>

O 20

3+

OIIIIIIIIIIIIIIIIIIII

O N T © 0 O N T O 0 O N T O 00 O N T ©O©
e - e - T - e e - e e
<t < F < F S < F F < N W W0 W W
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AISPM
What’s Next

» New Metrics - 15-minute data aggregation

» Transition - High-level reporting and alerts
« Transit Signal Priority

- Watchdog analytics (GDOT)

Percent of Vehicles Arriving on Green - Riverdale Rd
10:00 AM to 2:00 PM, Monday through Friday

90%

[ o

o

g

o 80%

s
o ~ T —

D70% = | ~T T —

" — Py

>

£ 60% Retiming Proje (=7

0

2

0 50%

= = > C = o+ > O0c oSS > Do > 0CcossSS >Cc=0Dho+ >0 cCcox=

S © = oL D D ® T Qg = oL D D ® T 2 g = 0L 00 ® @©

g ‘(§%_J<§U)OZQ—JLG|3§<§%_’£(,QOZQ—JLG|3§<(§%_J£U)OZQ—JLCB§

2013 2014 2015 2016
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AISPM

Jamie Mackey
UDOT Statewide Signal Engineer
jamiemackey@utah.gov

More Information

UDOT ATSPMs

ATSPM Website Green Lights Commercial
http://udottraffic.utah.qgov/ATSPM | http://udot.utah.gov/greenlights

FHWA's Open Source Application Development Portal (OSADP)
https://www.itsforge.net

ATSPM Forums

National Operations Center of Excellence (NOCoE)
http://forum.transportationops.org/forum/5-traffic-signals/
»General ATSPM topics

FHWA's Open Source Application Development Portal (OSADP)
https://www.itsforge.net/forum/ATSPM
»Questions regarding UDOT's ATSPM source code



https://www.itsforge.net/forum/ATSPM
http://forum.transportationops.org/forum/5-traffic-signals/
http://udottraffic.utah.gov/ATSPM
https://www.itsforge.net/
http://udot.utah.gov/greenlights

AISPM
Crossing Guard Key Switch to Extend Walk Time

GO

89



Emergency Response Plan — Additiona
from non-technical personnel

AISPM

support

2-3 per maintenance shed

-V

90
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