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Poll Question 

Rate your familiarity with Automated Traffic Signal Performance Measures

 Today is the first time I’ve heard the term
 Introduced to the topic through meetings, conferences, presentations.
 My organization has explored Implementation
 ATSPM has been implemented in my organization 
 I’m an active user of ATSPM 
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Our Focus 

 Background

Data is Transforming Practice

Resources to engage
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What is High Resolution Data / ATSPM?
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Source: Eddie Curtis, FHWA

Source: https://en.wikipedia.org/wiki/Stopwatch

Source: https://diy.stackexchange.com/q



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

Source: Eddie Curtis, FHWA

Source: https://mediaonderzoek.nl/7035/7035/
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Source: Signal Timing Manual Version 2 Source: Signal Timing Manual Version 2

What is High Resolution Data / ATSPM?



High-Resolution Event Enumerations  (Example)

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

Source: Chris Day, Iowa State University



Example High-Resolution Data

Phase 8 YELLOW

Detector 5 OFF

Phase 8 GREEN

Detector 5 ON

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 1:29:53.3 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

Source: Chris Day, Iowa State University



“Do I Have Most of my Vehicles Arriving on Green?”
Coordination Diagram Concept

Communications

Detection

Local
Timing

System
Timing

https://www.youtube.com/watch?v=YhrtTuhcjMw

Source: Chris Day, Iowa State University
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Coordination Diagram (24 Hours)
Ptn 254 (12a-6a) Ptn 1 (6a-9a) Ptn 2 (9a-2p) Ptn 3 (2p-7p) Ptn 4 (7p-10p) Ptn 254 

(10a-12a)

88.6% on 
Green

91.6% on 
Green

56.6% on 
Green

91.0% 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

 Performance monitoring indicates retiming is necessary
 Annual or Other Scheduled Frequency
 Complaints
 Emissions have exceeded a Threshold 
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Traditional Practice

Trigger
• ?

Design

• Collect Data
• Design/Model

Implement

• Install
• Fine Tune
• Evaluate
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Start

Stop



Traditional Traffic Signal “Operations” 
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All of our metrics are based on outputs  not Objectives 
Source: INDOT



How is High Resolution Data transforming Traffic 
Signal Operations? 
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Source: http://www.dot.state.mn.us/rtmc/ - MnDOT Regional TMC



An Opportunity to Transform the Practice
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Trigger

• Complaints
• 3-5 Year Retiming 

Design

• Collect Data
• Design

Implement

• Install
• Fine Tune
• Evaluate

Start

Stop

Source: FHWA

Agency 
Goals

context

Objectives

Strategies

Tactics

Source: FHWA



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

Goals

Context

Objectives

Tasks:
Design

Operations
Maintenance

Tasks:
Design

Operations
Maintenance

Management 
&

Administration

Management 
&

Administration
CommComm

DetectionDetection

Intersection ControlIntersection Control

System
Control
System
Control

Workforce

Source: FHWA



Goal Context Objective / Strategy Performance Measure

Safety

Mobility

Equity

Network:
CBD, Urban,

Suburban (Linear 
Arterial, Grid, 
Interchange)

• Safely Transfer Right of 
Way

• Yellow and Red 
Actuations  

• Arrivals on Red
• Ped/Bike Delay

User mix:
peds, bike, transit, 

vehicle, freight

Traffic demand:
Uncongested

(Light, moderate, 
heavy) 

• Equitable distribution
of  Green Time

• Smooth flow,

• Peds/bike 
Convenience/Comfort

• Transit Efficiency

• 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

Traffic demand:

congested

• Throughput

• Queue management

• Vehicle Volumes 
• Queue length
• Oversaturation Severity 

Index



Poll Question 

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

Equitable distribution of  Green Time
Smooth flow
Peds/bike Convenience/Comfort
Transit Efficiency
Queue management
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Goal Context Objective / Strategy Performance Measure

Safety

Mobility

Equity

Network:
CBD, Urban,

Suburban (Linear 
Arterial, Grid, 
Interchange)

• Safely Transfer Right of 
Way

• Yellow and Red 
Actuations  

• Arrivals on Red
• Ped/Bike Delay

User mix:
peds, bike, transit, 

vehicle, freight

Traffic demand:
Uncongested

(Light, moderate, 
heavy) 

• Equitable distribution
of  Green Time

• Smooth flow,

• Peds/bike 
Convenience/Comfort

• Transit Efficiency

• 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

Traffic demand:

congested

• Throughput

• Queue management

• Vehicle Volumes 
• Queue length
• Oversaturation Severity 

Index
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Resources

• Implementation Guidance
• Lessons learned from early implementations
• Connecting objectives/goals to performance measures
• Identifying how to make the best use of SPM

Source: Chris Day, Iowa State University



Objectives Driven Traffic Signal Programs & ATSPM 

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

Source: FHWA Source: FHWAhttp://www.trb.org/Publications/Blurbs/173121.aspxhttp://tinyurl.com/signalmoe
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Recap 

 Background

 Transforming Practice

 Resources to engage
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Questions?
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Source: FHWA

Eddie Curtis, FHWA 
Eddie.Curtis@dot.gov


