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Poll Question

Rate your familiarity with Automated Traffic SignallPerformance Measures

0 Today is the first time I've heard theiterm

O Introduced to the topic through meetings, conferences, presentations.
0 My organization has explored Implementation

O ATSPM has been implemented in my organization

O I'm an active user of ATSPM
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Our Focus

d Background
U Data Is Transforming Practice

d Resources to engage




What is High Resolution Data / ATSPM?
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Source: https://diy.stackexchange.com/q

Source: Eddie Curtis, FHWA
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What is High Resolution Data / ATSPM?

Heart Rate

< Run Analysis

Elevation
1060
Avg Heart Rate 160 bpm 1,040
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Elevation Gain 380 ft
Moving Time 30:41
Max Elevation 1,044 ft
Avg Elapsed Pace 10:25 /mi
Elapsed Time 33:57
e '_.ﬁ Source: Eddie Curtis, FHWA
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What is High Resolution Data / ATSPM?

Vehicle

DETECTION : g -
(Above-Ground)

R
. ¢ 4 S
Vehicle L Vehicle

' »_ 3 ' 1 Vehicle
DISPLAY 4., DISPLAY : ', DISPLAY .(: l

ir

DISPLAY

- ﬁ"‘ oot P >
\ h ]
L g T g | Pedestrian
<t ? l R

l

Signal Cabinet &
CONTROLLER

Pedestrian
DETECTION

Source: Signal Timing Manual Version 2
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High-Resolution Event Enumerations (Example)

Active Phase Events:

OO~~~y Wk = 0O
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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 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

Source: Chris Day, lowa State University

Detector Events:
81 Detector Off
82 Detector On
83 Detector Restored
84 Detector Fault- Other
85 Detector Fault- Watchdog Fault
86 Detector Fault- Open Loop Fault

|||||||||||||||||

ndiana Traffic Signal Hi Resolution Data Logger

http://docs.lib.purdue.edul/jtrpdata/3/
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Example High-Resolution Data

Detector 5 ON ?l

Phase 8 GREEN $|

Detector 5 OFF %

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 ik 2
6/27/2013 1:29:52.2 i 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 38 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 39 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

Phase 8 YELLOW %
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“Do | Have Most of my Vehicles Arriving on Green?”

Coordination Diagram Concept

00,00;00:00 000000

-
W
o

3  SR-37 @ Southport Road (Video is looking North on NB Approach) PURDUE
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Time in Cycle (Seconds)

0
14:41:14.5 14:42:59.4

14:45:23.7 14:47:145 14:48:59.4 14:50:58.8
- pc! o ) . . H

e Source: Chris Day, lowa State University
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Detection
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Coordination Diagram (24 Hours)
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56.6% on

Green

91.6% on

Green

U.S. Depariment of Transportation

88.6% on

Green

Day, C.M., D.M. Bullock, H. Li, S.M. Remias, A.M. Hainen, R.S. Freije, A.L. Stevens, J.R. Sturdevant, and
T.M. Brennan Performance Measures for Traffic Signal Systems: An Outcome-Oriented Approach. West

Lafayette, Indiana: Purdue University, 2014.
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Poll Question

What's the most common trigger for traffic signal retiming

0 Performance monitoring indicates retimingiis necessary
O Annual or Other Scheduled Frequency
0 Complaints

1 Emissions have exceeded a Threshold

11




Traditional Practice

Start
e?
Trigger
e Collect Data
Design | * Design/Model
e |nstall
e Fine Tune
Implement | e Evaluate

Stop

12
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Operations”

Traditional Traffic Signa

All of our metrics are based on outputs not Objectives

Source: INDOT



How iIs High Resolution Data transforming Traffic
Signal Operations?

Source: http://www.dot.state.mn.us/rtmc/ - MnDOT Regional TMC
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An Opportunity to Transform the Practice

Start

Agency
Goals
= Complaints
= = 3-5 Year Retiming
rigger
context
= Collect Data
Design | Design Tactics
Objectives
= |nstall
e Fine Tune
Implement | e Evaluate ! Strategies
Output Outcome
Stop
@ .
U.S. Department of Transportation O ItESOUl'ICE CEN'I'ER

Federal Highway Administration Ogp©



Goals, Context and Objectives can Drive all Areas of a
Traffic Signal Program

Tasks:
Design
Operations
Maintenance

i
Strategies

Control

r o : Management
Comm \ ] &

Administration
Detection

Source: FHWA
Intersection Control

Workforce
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Safety

Mobility

Equity

Context

Network:
CBD, Urban,
Suburban (Linear
Arterial, Grid,
Interchange)

User mix:
peds, bike, transit,
vehicle, freight

Traffic demand:
Uncongested
(Light, moderate,

heavy)

Traffic demand:

congested

Objective / Strategy

Safely Transfer Right of
Way

Equitable distribution
of Green Time

Smooth flow,

Peds/bike
Convenience/Comfort

Transit Efficiency

Throughput

Queue management

Performance Measure

Yellow and Red
Actuations
Arrivals on Red
Ped/Bike Delay

Purdue Coord Diagram,
Arrivals on Green/Red
Split Failure,
ped/bicycle delay
vehicle delay

Queue length

Split Monitor

Progression Quality
Travel Time and Average
Speed

Priority Details

Vehicle Volumes
Queue length
Oversaturation Severity
Index
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Poll Question

If the Goal iIs Equity, What Primary Objective(s) should be Pursued?

U Equitable distribution of Green Time
d Smooth flow

U Peds/bike Convenience/Comfort

U Transit Efficiency

d Queue management

18




Safety

Mobility

Equity

Context

Network:
CBD, Urban,
Suburban (Linear
Arterial, Grid,
Interchange)

User mix:
peds, bike, transit,
vehicle, freight

Traffic demand:
Uncongested
(Light, moderate,
heavy)

Traffic demand:

congested

Obijective / Strategy

Safely Transfer Right of
Way

Equitable distribution
of Green Time

Smooth flow,

Peds/bike
Convenience/Comfort

Transit Efficiency

Throughput

Queue management

Performance Measure

Yellow and Red
Actuations
Arrivals on Red
Ped/Bike Delay

Purdue Coord Diagram,
Arrivals on Green/Red
Split Failure,
ped/bicycle delay
vehicle delay

Queue length

Split Monitor

Progression Quality
Travel Time and Average
Speed

Priority Details

Vehicle Volumes
Queue length
Oversaturation Severity
Index



Context

Safety

Mobility

/\
Equity

\_/

Network:
CBD, Urban,
Suburban (Linear
Arterial, Grid,
Interchange)

User mix:
peds, bike, transit,
vehicle, freight

Traffic demand:
Uncongested
(Light, moderate,
heavy)

Traffic demand:

congested

Obijective / Strategy Performance Measure

 Yellow and Red
Actuations

« Arrivals on Red

 Ped/Bike Delay

« Safely Transfer Right of
Way

* Purdue Coord Diagram,
» Arrivals on Green/Red

« Split Failure

» ped/bicycle delay

» vehicle delay

Queue length

Split Monitor

Progression Quality
Travel Time and Average

» Priority Details

« Equitable distribution
of Green Time

« Smooth flow,

Peds/bike
Convenience/Co

Transit Efficiency

 Vehicle Volumes
* Throughput * Queue length

* Oversaturation Severity
« Queue management Index




Resources

Implementation Guidance
Lessons learned from early implementations

Connecting objectives/goals to performance measures

Identifying how to make the best use of SPM

@

EXHIBIT 2-2. OBJECTIVE-BASED CATEGORIES FOR SIGNAL PERFORMANCE MEASURES

CATEGORY OBJECTIVE(S)

|
* Maximize number of connected intersections
COMMUNICATION
ﬁ * Maximize number of functioning detectors
3

= Minimize delay for transportation system users

INTERSECTION / (e.g., vehicles, bicycles, pedestrians)

UNCOORDINATED
* Improve safety
TIMING

4

SYSTEM / * Improve progression
COORDINATED
TIMING

5| . Minimize delay for modes with preferential
ADVANCED/| treatment (e.g., rail, emergency vehicles,
SYSTEMS AND| 'nsittrucks
APPLICATIONS | ° Manage traffic variability

Source: Chris Day, lowa State University
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Objectives Driven Traffic Signal Programs & ATSPM

FHWA Arterial Management Website
https://ops.fhwa.dot.gov/arterial mgmt/

Automated Traffic Signal
Performance Measures

INTEGRATING TRAFFIC SIGNAL

PERFORMANCE MEASURES INTO
NCHRP

REPORT 812

Evaluating the Benefit:

Signal Timing Manual of Implementing

Second Edition 7S Signal Performance ‘

US.Depariment of Transportation =
Federal Highway Administration
http://tinyurl.com/signalmoe http://www.trb.org/Publications/Blurbs/173121.aspx Source: FHWA Source: FHWA
(A W
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Recap

v’ Background
v Transforming Practice

v' Resources to engage
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Questions?

Eddie Curtis, FHWA
Eddie.Curtis@dot.gov

Source: FHWA
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