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Webcast and Audio Information 

ɆThe call-in phone number is:

1-719-867-1571 & enter 725437# at the prompt

ɆYour phone line will be muted throughout the webcast

ɆPlease press *0 to speak to an operator for questions regarding 

audio

ɆPlease call 917-974-4810 for difficulties with the web or audio

application

ɆThis web meeting is being recorded

ɆAll materials will be available to participants after the web 

meeting
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Asking Questions

ɆPlease pose your questions 

using the chat box

ɆQuestions will be monitored 

then answered by the 

speakers during their 

presentation or at the end 

of the webinar
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Type your question in the box, then click 
here



Agenda
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Welcome & Overview
Denise Markow, PE
I-95 Corridor Coalition

Outcome Assessment using Probe Vehicle Data 
to Justify Signal Investments to Decision Makers 

Dan Farley
Pennsylvania DOT

Focused Operations:  
Measuring Arterial Performance Using 
Automated Traffic Signal Performance Measures

Alan Davis, PE, PTOE
Georgia DOT



Welcome

I-95 Corridor Coalition - Using Performance Measures to Justify Signal Systems on Arterials

I-95 Corridor Coalition Sponsored Event -

179 Registered

DOTs MPOs
Federal 

Agencies 
Universities Vendors

Research 
Institutes 

36 States



I-95 Corridor Coalition
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üTSMO Program
üFocusing on Arterial 

Management
üA Coalition Sponsored 

Webinar

www.i95coalition.org 1

Potomac

Tri-State/NYC Metro

Del Valley

New 

England

Southern

The Coalition who . . .

I-95 Corridor Coalition Website 

http://i95coalition.org/


Arterial Monitoring Technologies
1. Probe data

2. Re-identification data

3. High resolution controller data
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What is being explored today . . .

1

3

2

Source: INRIX

Source: I-95 CC

Bluetooth Sensors

2 miles

Time = 8:05:58 AM

ɕ  "ÌÕÅÔÏÏÔÈ ÓÉÇÎÁÌÓ ÃÏÍÅ ÆÒÏÍ ÃÅÌÌ ÐÈÏÎÅÓȟ 0$!Óȟ ÌÁÐÔÏÐÓȟ '03ȟ ÃÁÒ ÒÁÄÉÏÓȣ
** Provisional patent received

Travel Time = 2:32 Minutes
Speed          = 51.7 MPH

Bluetooth 
Signal *



Introductions
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Denise Markow, PE

I-95 Corridor Coalition

TSMO Program 
Coordinator

Alan Davis, PE, PTOE

Georgia DOT

Assistant State Traffic 

Engineer

Dan Farley

Pennsylvania DOT

Section Chief, Traffic 

Operations Deployment & 

Maintenance Section

May 4, 2017



Outcome Assessment using Probe Vehicle 
Data to Justify Signal Investments to 

Decision Makers 

May 4, 2017 I-95 Corridor Coalition - Using Performance Measures to Justify Signal Systems on Arterials 9

Dan Farley
Pennsylvania Department of Transportation



Outcome Assessment using Probe 
Vehicle Data to Justify Signal 

Investments to Decision Makers

I-95 Corridor Coalition Traffic Signal and 

Arterial Performance Metric Webinar

May 4, 2017

Daniel P. Farley

Section Chief

Traffic Operations Deployment 

and Maintenance

dfarley@pa.gov

717-783-0333



PennDOT
Å11,500 ςEmployees
Å11 ςEngineering 

Districts
Å4 ςwŜƎƛƻƴŀƭ ¢a/Ωǎ
Å52,000+ Events 

in 2016
Å1,700+ ITS Devices
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Traffic Signal Breakdown

1,200 municipal traffic signal owners
14,000 traffic signals in Pennsylvania 
75% of municipalities own under 10 traffic signals 
80%+ of signals are maintained by contractors 
10,500 (77%) traffic signals are on state highways 
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Green Light-Go Program

www.dot.state.pa.us/signals

PA Act 101 of 2016 (July 20, 2016) - Up to $ 40 Million Annually

To enhance traffic signal management, maintenance, and 
ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ƳŀƪŜ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ ǎƛƎƴŀƭƛȊŜŘ ŎƻǊǊƛŘƻǊǎ 
more safe and efficient.

Local Grant Program
ÅCounties, Municipalities, and Planning Partners Eligible 
Applicants
ÅAll Existing Traffic Signals
Å20% Match All Projects Municipal Managed unless otherwise 
indicated by PennDOT
ÅEligible Activities: LED, regional operations, retiming, special 
event timing, monitoring, maintenance, and equipment 
upgrades
ÅAlso added ITS applications such as autonomous connected 
related technology (DSRC)

Goal:

PennDOT Management
ÅPennDOT to assume ownership and maintenance 
responsibility  [Pilot evaluation is 160 signals in 9 
municipalities that parallel I-76 (Schuylkill Expressway)]
ÅFocus on Super-Critical Corridors (AADT above 25,000)
ÅCommunication back to TMC and Signal Performance 
Measures on all corridors
ÅOne Unified Command and Control Software to Monitor 
and Manage Signals

Where do we need to be?

ÅIsolated ­Coordinated

ÅJurisdictional Needs ­
Regional Improvements

ÅProject Focused ­Customer 
Impacts

ÅReactive & output-oriented 
­ Performance    

Based decision-making

ÅHistorical ­Real-Time

ÅPeak Hour Timing ­ 24/7 
Operations

May 4, 2017
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FHWA Every Day Counts (EDC-4) Initiative

ÅInitial Deployment in Philadelphia Region (5 Counties)
Å138-Super-Critical Corridors 
Å2,184 Traffic Signals
Å776 Arterial Miles of INRIX data
ÅFuture Statewide Deployment

Intersection Level Metrics
(High Resolution Metrics)

Corridor Level Metrics

03-122: Performance-Based 
Management of Traffic Signals 

TPF-5(258):Traffic Signal Systems 
Operations and Management 

Traffic
Signal

ÅStatewide Approach
ÅUtilizing the Utah Open Source Code
ÅEstablish as Updates Occur
ÅImplement where controller and 

communications are available
ÅFuture statewide Command and 

Control Software Platform

ÅContinue to Work to Identify Relationships and Use-Cases 
between Corridor and Intersection Metrics and the Variety of 
Data Sources
ÅClarify when and where each of the Metrics should be used

Probe Data
Arterial Travel Time Comparison 
Tool
ÅBefore/After Analysis and corridor 
reliability utilizing Cumulative 
Frequency Diagrams (CFDs)

Arterial Ranking
ÅRanking by median travel time and 
interquartile range (IQR) 
identifying delay, reliability, and 
variability

Arterial Congestion Ticker
ÅSpeed profiles of arterial routes
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Pennsylvania is an All-In State
Å INRIX is the Selected Data Vendor
Å Real-Time Data and Achieved Data since 2011
Å Data used in 511PA 
Å Statewide Travel Times when appropriate
Å 7 validations completed in PA through I-95 VPP and 

have generally performed significantly better than 
contract  (AASE < 5 mph, Speed Bias < 3 mph)Coverage Area

Å25,000 TMC Segments; 16,600 Miles
Å112,000 XD Segments; 23,200 Miles 
(20,200 Arterials)
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Figures provided by   INRIX

ÅReflects current traffic conditions
ÅReported every minute
ÅGenerally 3-5 minutes behind actual road conditions

May 4, 2017
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Purpose: Develop, implement and evaluate commercial probe data licensed by 
Pennsylvania to produce arterial performance measures to evaluate user costs 
(signal retiming, maintenance, adaptive installation and benefit/cost activities), 
travel time reliability, variability, and corridor prioritization.

Focus Area:  

Åмоу ά{ǳǇŜǊ-/ǊƛǘƛŎŀƭέ ŎƻǊǊƛŘƻǊǎ ό!!5¢ ƎǊŜŀǘŜǊ ǘƘŀƴ нрΣлллύ 
ÅFive-county region of PennDOT District 6, including Bucks, Chester, Delaware, 

Montgomery, and Philadelphia counties 
ÅTotal: 2,184 Signals on 766 miles of arterials

Research Project

May 4, 2017
Page 8



Travel Time Comparison Tool
Compares travel time 
distributions on a single 
corridor over different time 
periods

Arterial Ranking Tool
Ranks multiple corridors 
based on normalized 
median and interquartile 
travel times over the same 
time period

Congestion Ticker
Tracks speeds of corridors 
over time to identify time 
periods and locations of 
congestion

1

2

3
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Travel Time Comparison Tool1

Cumulative Frequency Diagram (CFD)
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Travel Time Comparison Tool1
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Travel Time Comparison Tool1

Select a Corridor
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Travel Time Comparison Tool1
Select Before and After Evaluation Dates
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Travel Time Comparison Tool1
Select the Days and Hours of Evaluation
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Travel Time Comparison Tool1
May 4, 2017
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Arterial Ranking Tool2

Travel Time Normalization

Median travel time and speed limit travel time on Newtown Bypass (shown in black) 
and US-1 (shown in red) for the study period 12/5/2016 to 12/10/2016

May 4, 2017
Page 16



Arterial Ranking Tool2

Travel Time Normalization Ranking
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Arterial Ranking Tool2
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Arterial Ranking Tool2

Interquartile-Range (IQR) Normalization Ranking
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Reliability vs Central Tendency

Arterial Ranking Tool2

Reliability vs Central Tendency

Interquartile-Range (IQR) Normalization RankingTravel Time Normalization Ranking
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Arterial Ranking Tool2

Reliability vs Central Tendency (Philadelphia County)
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Arterial Ranking Tool2
Select a County and Corridors
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Arterial Ranking Tool2
Select a Time Frame, Days, and Hours of Evaluation
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Arterial Ranking Tool2

Reliability vs Central Tendency
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Arterial Ranking Tool2

Interquartile-Range (IQR) Normalization Ranking
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