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Webcast and Audio Informatio@

#ZThe caln phone number is:
1-719-867-1571 & enter 725437# at the prompt
ZYour phone line will be muted throughout the webcast

#Please press *0 to speak to an operator for questions regardin
audio

ZPlease call 91974-4810 for difficulties with the web audio
application

#This web meeting is being recorded

7All materials will be available to participants after the web
meeting
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Asking Questions

APlease pose your guestions
using the chat box

Chat (Everyone)

FQuestions will be monitor
then answered by the
speakers during their
presentation or at the end
of the webinar

| Type your question in the box, then clicl‘” o ‘

haoro
LI O
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1-95 CORRIDOR
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1-95 Corridor Coalition Sponsored Event

Welcome

1-95 CORRIDOR
COALITION

179 Registere

36 Statesy

| I T I I |
DOTs MPOs Federal WY ),iversitiedll Vendors [l RES€AIC
Agencies Institutes
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The Coalition who . . .

1-95 Corridor Coalition

TSMO Program
Focusing on Arterial
Management

A Coalition Sponsored
Webinar

New
England

Tri-State/NYC Metro

www.i95coalition.org

1-95 Corridor Coalition Website

Interstate 95 (1-95) encompasses 1,917
Total Miles along the eastern seaboard
from Maine to Florida. The entire 1-95
Region represents:
21% of the Nation's Road Miles
Average daily traffic is over 72,000
vehicles, with peak daily traffic
reaching over 300,000 vehicles.
Average daily truck traffic is over
10,000 vehicles, with peak daily truck
traffic reaching over 31,000.
1,040 urban area miles along 1-95 --
over 60% of which are currently heavily
congested
35% of nation’s vehicle miles traveled
(VMT)
565 Million Long-distance (> 100 miles)
Trips Annually
5.3 Billion Tons of Freight Shipments
Annually

By 2035, without further

improvements...

e Average daily traffic is projected to
exceed 133,000 vehicles daily,
including more than 20,000 trucks.
100% of the urban segments will be
under heavy congestion, and 55% of
the non-urban segments will see
increased congestion.

1-95 CORRIDOR
COALITION

BNl The Infrastructure

* 40,000 National Highway System Miles
* 103 Commercial Airports
® 22,000 miles of Class 1 Rail
* 46 Major Seaports
o $172 Billion Imported through
Seaports - 34% of the US total

The Economy

* $4.7 Trillion Economy (40% of US GDP)

* 38% of all U.S. jobs

* Second largest economy in the world

* $197 billion exported in goods and
services, or 28% of all US Exports

The Population

« 110 Million People in the Region, which
occupies 10% of the Nation’s Land Area
but 37% of its population
272 Average Number of People per
Square Mile; over three times more
densely populated than the U.S.
average and as densely settled as much
of Western Europe
The population in the 206 counties
within 20 miles of 1-95 grew from about
40 million in 1960 to 100 million in
2008. Counties in Florida and Northern
Virginia grew the most in terms of
population and persons per square
mile.

Source: NPR analysis of U.S. Census Bureau
data

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



http://i95coalition.org/

What is being explored today . . .

Arterial Monitoring Technologies Y

1. Probe data
2.  Re-identification data
High resolution controller data

Accident v
Construction v

Eventv r

Source: INRIX @
. =
Time = 8:05:58 AM / \ Travel Time = 2:32 Minutes
—/ Speed =51.7 MPH

Source: 495 CC
2 "1 OAOI 1T OE OECT A1 O ATI A Oi1I i XAlI1\PETTAOh
May 4, 2017 ** Provisional patent received




Introductions

Denise Markow, PE Dan Farley Alan Davis, PE, PTO
-95 Corridor Coalition Pennsylvania DOT Georgia DOT

TSMO Program Section Chief, Traffic Assistant State Traffic
Coordinator Operations Deployment & Engineer
Maintenance Section
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Dan Farley
Pennsylvania Department of Transportation

Outcome Assessment using Probe Vehic

Data to Justify Signal Investments to
Decision Makers
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Daniel P. Farley
Section Chief
Traffic Operations Deployment
and Maintenance

dfarley@pa.gov
717-783-0333

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

1-95 Corridor Coalition Traffic Signal and
Arterial Performance Metric Webinar

May 4, 2017
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Allc Engineering
Districts
McwSIA2YyI
£62,000+ Events

in 2016

PENNSYLVANIA
INFRASTRUCTURE

/i\
40K mi

of state-owned
roadway

5th largest
nationally

PENNSYLVANIA
DEMOGRAPHIC

221

12.8M
people

6th largest
state

PENNSYLVANIA
MOBILITY

102B
VMT
annually

Circle the
world more
than 4M times

PENNSYLVANIA
TRAFFIC

264M-

annual hours
of delay

31.5 hours per
driver

PENNSYLVANIA
ENVIRONMENTAL

ey
133 M-

gallons of
wasted fuel

11.1 gallons
per vehicle

PENNSYLVANIA
CONGESTION

D @
o @
@D @

S6T
annual cost of
congestion

$730 per
driver

May 4, 2017
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Airports
i Major Ports

Intermodal
Facilities

= [nterstates

——— Rail Lines

pennsylvania
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Traffic ‘Sighal Breakdow

May 4, 2017
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Y,

1,200 municipal traffic signal owners
14,000 traffic signals in Pennsylvania
75% of municipalities own under 10 traffic signal

80%+ of signals are maintained by contractors
10,500 (77%) traffic signals are on state highwa

1 or 2 Traffic Signals
3 to 5 Traffic Signals
6 to 10 Traffic Signals

11 to 25 Traffic Signals
Greater than 25 Traffic Signals




Goal To enhance traffic signal management, maintenance, and
2LISN) GA2ya YR YIS 0KS [/ 2
more safe and efficient.

Local Grant Program

Where do we need to be?

ACounties, Municipalities, and Planning Partners Eligible

Applicants o Alsolated- Coordinated
AAIl Existing Traffic Signals

A20% Match All Projects Municipal Managed unless otherwiagl | k=e /(e (sl ==

indicated by PennDOT _ o Regional Improvements
AEligible ActivitiesLED, regional operations, retiming, spec

event timing, monitoring, maintenance, and equipment AProject Focused Customer

upgrades
AAlso added ITS applications such as autonomous connec Impacts

related technology (DSRC) AReactive & outpubriented

PennDOT Management - Performance
APennDOT to assume ownership and maintenance Based decisiommaking
responsibility [Pilot evaluation is 160 signals in 9 _ _ _
municipalities that paralleFT6 (Schuylkill Expressway)] | A =111 (0 2RI
AFocus on SupeEritical Corridors (AADT above 25,000) A L
ACommunication back to TMC and Signal Performance Peak I—!our Timing 24/7
Measures on all corridors Operations
AOne Unified Command and Control Software to Monitor May 4, 2017
and Manage Signals Paged

pennsylvania

DEPARTMENT OF TRANSPORTATION



http://www.dot.state.pa.us/signals
http://www.dot.state.pa.us/signals

NCHRP

Transportation Pooled Fund Program
A s P M - TPF5(258):Traffic Signal Systems

et . Operations and Management 03-122: PerformanceBased
Automated Traffic Signal Performance Measures : ;
FHWA Every Dagy Counts (EBDQnitiative Management of Traffic Signal
ICarridor l-evelMetrichAinitial Deployment in Philadelphia Region (5 Count : Probe Data
A138-SuperCritical Corridors Arterial Travel Time Comparison
ic Si Tool
23’71681;(;?:2:: I\/illggi:fslNRlx data “RBefore/After Analysis and corrido

_ reliability utilizing Cumulative
AFuture Statewide Deployment Frequency Diagrams (CFDs)

A Acontinue to Work to Identify Relationships and U&ases ARanking by median travel time a
between Corridor and Intersection Metrics and the Variety o IUENGURVl 5 71y (O]
& identifying delay, reliability, and
Data Sources variability

AClarify when and where each of the Metrics should be usedatSiISIals[Silel MNTC]y
peed profiles of arterial routes

<

Intersection levelMMetn
(Higih iResolutienvMetiricy)

7

A Statewide Approach

A Utilizing the Utah Open Source Code

A Establish as Updates Occur

Almplement where controller and
communications are available

AFuture statewide Command and
Control Software Platform

May 4, 2017
Pageb

W Dekalb Pike

Traffic ;
~__Signal % 0.



PennsylvamasisianlAlh State

RRRRRRRRRRRR
lllllllll

Coverage Area
A25,000 TMC Segments; 16,600 Miles
A112,000 XD Segments; 23,200 Miles

May 4, 2017
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INRIX is the Selected-Data \Vendor

ReatTime Datasand AchievedDatasince12011
Data wsedirns5141PA

Statewide TTravel Times when.appropriate

7 validationsccompletedrim PA throughas VRPP:an
have generallyperformedisighificantly-betientha
contract ((AASE <5 mph,SpeedBias<p3 mph)

o PU 787 \...,_
(20,200 Arterials) R\
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US-1 Corridor W

Granularity and Coverage Comparision of TMC and XD Segments

T™MC

TMC 1d:
Time

Direction:
Length:
Speed:

Hist, Average:
Free Flow:

Travel Time:
.

XD 8 & A E Roosevelt Bivd | Roosevelt X

Bivd|US-1 N
g 3% @ Segment Id: 1282564685 g
Sunoco G \or ~ FLN — Time: Tue Aor 1 1 & DI '
0 ’ 1RSEGES 1=, € )
LS Y SN e < . 0 -
70 Banki) T-Mobile () Family Dollar(®) 'b‘lf‘,\ 2 l»CﬂQUL : 8
() B0 S0 fBnuts Lyrics Lounde  Fine Wine & gy Speed: 26 mpt
gl - e~ %, ¥ - N - b S ) Hist. Average: 33 mpt
A, IO Free Flow: 38 mpt
Travel Time: 12 seconds
don Chevrolet ) )
@ ol < T yvast
» n

Figures prov'ided b@

A Reflects current traffic conditions
A Reported every minute
A Generally 3 minutes behind actual road conditions
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DEPARTMENT OF TRANSPORTATION

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.

Glenmoore

Focus Area . 5 5 A
AMoy G NAIBENDIFf ¢ O2NNAR2Z2ZNAR o!! 5¢ 3INB

AFivecounty region of PennDOT District 6, including Bucks, Chester, Delaware

Montgomery, and Philadelphia counties
ATotal: 2,184 Signals on 766 miles of arterials May 4 2017




Jump to:

May 4, 2017
Probe Data Performance Measures Paged

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

Travel Time Comparison Tool Ranking Tool Congestion Ticker

Arterial Ranking Tool

Executive Summary Guides Webinars Publications PoNers Simgi"Report . =
= Ranks multiple corridors

In recent years, highway monitoring and performanc e measure requirements have been W reasingly emphasizg based on norm al |Zed

transportation funding mandates such as MAP-21. The provisions in these mandates haveNgd to an increased |

of system performance at both state and local levels. It is highly likely that future bills will trefd toward reguirin 1 1 1
performanc e measurement. Historically, this has been a challenge due to the data collection inNgstructure requi med Ian and Inte rq uartlle
wide-scale deployment efforts. To meet this data need, advances in connected and probe vehicleNgc hnologies N

an unprec edented amount of data through third-party commercial vendors for agencies to procure 2ggd use. How travel t| mes over the same

be transformed to adapt to the goals and objectives of the agency so to be well-suited for analyzing pgformancg

In May 20186, the Pennsylvania Department of Transportation sponsored a 12-month research project at Fygdue tl me per|0d

develop, implement and assess three web dashboards and a data system that make use of the commercialZyob

Pennsylvania to produce arterial performance measures for engineers and stakeholders to evaluate and moniNg

Traffic speed data was downloaded in real-time as well as historic data from INRIX to populate roadway speed

spatial resolution. The dashboards mapped the speeds to 138 *super-critical” corridors in the five-county region| = .

including Bucks, Chester, Delaware, Montgomery, and Philadelphia counties, and produced travel time and relig Conqestlon T|Cker
corridor rankings, and a congestion monitoring tool on a web-enabled user platform. The three dashboards are §

« Arterial Travel Time Comparison Tool. This tool allows the user to perform a comparison of travel times TraC kS Speeds Of Corrldors
corridor for specified “before” and “after” date ranges that can be filtered by day of week and time of day.

cumulative frequency diagrams (CFDs) of the travel times that illustrate the differenc e between the before Over tl me tO |dent|fy tl me

This tool is instrumental for assessing the effects of maintenance, operational changes, capital programs

deployments. 1 1
Arteri’al Ranking Tool. This tool enables the user to view performance of several corridors for a specifie pe rIOdS and Iocatlons Of

rank the corridors according to their travel time characteristics, including both the median travel time and .
range (IQR), a measure of the travel time variability. The tool produces sorted bar charts based on either p Congestlon
measure, or a scatter-plot using both criteria axes.

Arterial Congestion Ticker. This tool produces a chart of speed distributions on selected arterial routes over

interact with the chart to focus-in on specific instances in time and display on a map the segments where the spets

observed.

These web dashboards were accompanied by a research paper that assessed over $30 million in user travel time and emissions
benefits derived from a combination of signal retiming and adaptive system deployments. That paper was presented at the
Transportation Research Board 95th Annual Meeting. Looking ahead, the groundwork laid by this project will aid the development of
new business processes for assessing road network performance using emerging data sources to align with requirements of
upcoming covernment mandates on performance measures .
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@ Travel Time Comparison Too| s

Cumulative Frequency Diagram (CFD)

MARCH 2012
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@ Travel Time Comparison Too| "o

Cumulative Frequency Diagram (CFD)

Retiming Week

1123 112)|3|4|5(|6]|7
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Travel Time Compar
Select a Corridor

(] Probe Data Arterial Perform: ] PennDOT Travel Time Cc X =+ =3 X

(b penndot.cl t DAg =

ravel Time Comparison Tool
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- Q Travel Time Comparison Tool "7
S .48 Select Before and After Evaluation Dates

[Z] Probe Data Arterial Perform: ] PennDOT Travel Time Cc X | + = X

O penndot.cl {‘7

ravel Time Comparison Tool

ed Hill
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Q Travel Time Comparison Too| s
Select the Days and Hours of Evaluation

] Probe Data Arterial Perform: 5 PennDOT Travel Time Cc X =+ - X
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O | penndot.lcl

ravel Time Comparison Tool

ed Hill

Susquehanna Rd X-axis min:

Before: 2017-04-03 to 2017-04-09 Nar——
After: 2017-04-24 to 2017-04-30 £

Days of the week: Mon Tue Wed Thu | Reset | Update Axes

Corridor

Princeton

Dates

Earlington

773) Souderton

Spring Mt

vaketiels
ol ! ; v 1 (Sl ETn T ls W T8 No corridor timing plan found

O All Days ® Weekdays ® Weekends ® Custom
N SuM T WTh F Sa
= 3 ) EEEEENN

/ Graterford o wiown Hours to analyze
N . @ All day
NS AR ® Hourly
Trappe

O Default Analysis Hours
(6:00-9:00,9:00-15:00,15:00-17:00,17:00-22:00)
@ TOD Period

Collegeville

wn

2orgetown

ount
Buddtown Lake Estates

&7 2 . Mt Laure
Camden Cherry Hill
e Haddon -
W (0} Township -
(133 (=5} L = Chairville Delires:

o Haddonfield

w D E

@ ¢international »

7). Bellmawi Medford Medford

Lakes
Susquehanna Rd

Signals: 16, County: Montgomery

10:02 PM
4/30/2017

pennsylvania URDUE

DEPARTMENT OF TRANSPORTATION

A w3 ) B E




May 4, 2017

@ Travel Time Comparison Too| s

y
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@ Arterial Ranking Tool

Travel Time Normalization

Median travel time and speed limit travel time oNewtown Bypass (shown in black)
and US1 (shown in redjor the study period 12/5/2016 to 12/10/2016
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Travel Time Normalization Ranking

@ Arterial Ranking Tool
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(2) Arterial Ranking Tool

Interquartile-Range (IOR) Normalization
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@ Arterial Ranking Tool

Interquartile-Range (IQR) Normalization Ranking
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(2) Arterial Ranking Tool o
Reliability vs Central Tendency
Travel Time Normalization Ranking Interquartile-Range (IQR) Normalization Ranking
Reliability vs Central Tendency
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