NEW ENGLAND TRANSPORTATION CONSORTIUM

2019 RESEARCH PROBLEM STATEMENT SOLICITATON

Submit Research Problem Statements to: MassDOT Research Section '
[Nicholas Zavolas, Nicholas.Zavolas@state.ma.us] by January 18, 2019

L. PROBLEMTITLE
Validate and C'ompare the Performance of Traveler Information from Dtﬂ'erent Source.s'

for Recurring and Nonrecurring Traffic Conditions

II. 'RESEARCH PROBLEM STATEMENT B
Traveler mfornmtmn (T1) plays a critical role to reduce traffic crashes and travel delay,

Currently, DOTy are at a critical point 1o dec. ide w hur the next genemnon of traveler
information system (TIS) is. DOTs have several ways 1o ‘obtain TI, including (1) DOTs use
~ inhouse data obtained dzract!y from their own sensors/measurement, such as loop detectors
and cameras; (b) DOTs purchase Ti from private vendors, such as INRIX and TomTom; and
(¢} DOTs use Lrowd.samcmg tools from ﬂum’-pﬂrry partners or simply free applications,
such as Waze and Google map. These sources utilice different types of data (e.g., loop
detectors, automatic vehicle location, aud vehicle trajectories from crowdsourcing) and
pmwde dt_[fe:em Iypes of TI mcludmg speed map, travel time, and incident. However, there
. serformance of these sources in New England area.
Moreover, the different T sources dre rarely inte rated to fully ex ploif the data. Therefore,
research is needed 1o address‘ hvo main issues: o
(1) To validate and compare the performance of the major TI sources used by New England
state DOTS for imterstate and state highways in recurring and nonrecirring rraﬁ' ic
-conditions. It will condur.r quaumanve analysis to answer a string of questions,
mcludmg wha kind of Tl is available, what is the acciuracy and timeliness of T for
different tmfﬂc conditions, and dre thev capable of predicting tmjj:c cond.'tmn ?
- (2) Ta explore and exp!alr the pa.'enrmls of integrating free crowdsourcing. dam with DOT

sensors/neasureméiit to enhance TI.* For éxample, data fusion technigites conld be used

e to-irrtegrate crowdsonreing data’ with- loop detector data-and AVL; fronr'snaw plow o
vehicles to provide new TI (e.g., gueute detection at work zones) and/oi improve Tl
reliability. T hiswill help DOTs ro :educe the cost of TIS while .ugny‘?caml v enhance the

TIS performance

Note: MassDOT ha.s‘ an on- gomg pra_;ecr’ ) evaiuare the MA TIS with the prmmry focus on
high-level overview, tdennfymg gaps and making . recammendarlom This project has identified
two critical gaps and recommended DOTs 1o conduct fiture research: (i) very few state DOTs
(none in New England) have validated the effectiveness/accuracy of Ti from different sources,
and lack of peformance metm.s is a common issue nation-wide. And (ii) DOT5 have not fully
wtilized the rich data sources; particularly the free crowdsourcing data. The proposed research

above will fill the two important gaps identified.

R |1 8 RESEARCH OBJECTIVES
The objectives of this research are twosfold: (1) to validate and compare the performance

of the different sources of traveler information used by New England state DOTs, and (2)
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1o explore and exploit the potentials of integrating crowdsourcing data with DOT
sensors/imeastrement to enhance 71,

IV. COST ESTIMATE
$280,000.

V. RESEARCH PERIOD
24 months.

VI. URGENCY AND PAYOFF POTENTIAL
State DOTs are af a critical point to decide what the next generation of TIS is. Expected
benefits of the proposed research include: (1) DOTs will have a comprehensive and
quantitative performance metrics of different T sources. Based on that, DOTs can
decide how reliable different data is, which sources are cost-effective, and whether DOTs
need 1o collect/procure more data. (2) Integration of crowdsouircing data with DOT data
can potentially satlsfy the TI needs and replace or reduce T1I needs from private vendors.

This can significantly save the cost of DOTS.

VII. PRELIMINARY LITERATURE SEARCH
To avoid duplicating research already published or in progress, the submitter of the
Problem Statement will perform a brief literature search prior to submitting the Problem
Statement. This literature search can be conducted using the Transportation Research
Board's TRID database, available at hitps:/trid.ib.org/. The TRID database contains
information on completed research as well as research in progress. -

Attach a brief ssunmary (1-3 paragraphs) of the results of this memmi-e search to the
Problem Statement. The summary should describe how the subject of this Prablem
Statement would differ from or add to existing studies.

A search used three keywords, iraveler information, performance, and highway, and
limtited the year between 2010 to 2019, the TRID database has identified 14 projects, and
94 publications. A brief review of these 108 records and their extended literature has
resulted in 13 relevant studies; see the table for the record and the notes. The key
findings are summarized below: _ : :

1. The literature has conducted yome evaluation on the performance of different traveler
information (T1) sources in a few places with the focus on regular traffic patterns.
(1) Nebraska (reference 1} found that INRIX has reasonable performance in real-

time traffic information (e.g., detecting congestion), compared to fixed location
Sensors. : o '

(2) On Ohio highways (reference 2), it was found that INRIX data usually had a
delay of 6min when detecting recurrent congestion compared to loop deteclors.

(3) Florida DOT (reference 3) examined the TI from NAVTEQ, TrafficCast, and
INRIX for a few road segments and found that the results were coiisistent with
ground truth. ‘

(4) MassDOT (reference 4) has an on-going project that aims to evaluate and
enhance MA TIS with the primary focus on high-level overview, identifying gaps
and making recommendations. This project has identified two critical gaps and
recommended DOTs to conduct future research: (i) very few: state DOTs (none in
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Tuble: Literature Search Outcome and Review Notes

New England) have validated the effectivenessfaccuracy of Tl from different
sonrces, and lack of performance metrics is a common issie nation-wide. And (ii)
DOTs have not fully utilized the rich data sources, particularly the free .
crowdsourcing data. The proposed research problem will fill the two important
gaps identified by this on-going project.

2. No research has evaluated the performance of different Tl sources in nonrecurrent

everts.

3. Some studies have examined Tl needs and methods to provide TI, which provide

me!hadologmal guidance,

(1) A recent FHWA project (reference 5) has conducted a s ynthe.m on the needs of
traveler information during nonrecurring events and the major dissemination
methods. It found that iravelers want concrete-information including nature of
events and the expected delay. Additionally, travelers want to know how accurate
and timely the information is. It also provided a toolbox method 10 evaluate Tl,

(2) FHWA (reference 6) has conducted a survey on what data available in the private
sector and what data the public secior used. It was found that while the public
sector used a variety of data from the private sector, mosi private sector providers
did not disclose data quality and evaluation results.

Projects/Publicdtions

1 work)

Key Findings (or objectives for on-going

TPROJECT: Evaluation of Opportanities and

Challenges for using INRIX Data for Real-Time

Performance Monitoring and Hlslonc.ll Trend
Assessment

Nebraska Department of Rouds, 562374, 2016,
Completed

2016-07-01

A project funded by Nebraska that evaluated
the performance of INRIX for real-time
traffic information.

I

Kim, S Coifiman; B "Comparing INRIX speed
data against concurrent loop detector

‘slations over several months,” “Transportation
.Re-.e.lrch -Pant C, VoI 49, 2014, pp 59-72.

delecung congestion,

~ATstadied” lhul comparcd theaccuracy of
INRIX speed data and loop detector data. It
found that INRIX data has a delay of 6min in

. Techmc.ll Memor.mdum. “Evnludllon of
: NAVTEQ TrafficCast, afid INRIX® Travel Time .

System Data in the Talldhaqsee Region”, Florida
Department of Transportation Intelligent
Transportation Sysiems Program, Verslon 2.0,
March 27, 2012. Link

1A reporl from Flonda DOT llml exnmmed

the information that NAVTEQ Inas on 'special
events and the potentlnl to detect and predict
event clearance time, bul the report was not
available.

| PROJECT: Evgluatmn and Enhancement ol’

MassDOT Traveler lnformauon Programs

-Massachusetts Department of Transportation,

$100000, 2018, Active _ .
2018-05-01 -

| evaluate and enhance DOT traveler

MussDOT’s 'on-géing projec-l that aims to

information program. It mainly focuses on
high-level overview, identifying gaps and
making recommendations.

'Smle of the Pmctlce for Traveler lnformatlon

' Dunng Nonrecumng Evenl.s .

1A _réce'nt FHWA project that conducted a_
. _Synl_hesis on the needs of traveler
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. 2018, 76p

2048-04

information during nonrecurring events and
the major dissemination methods.

Private Sector Data fdr Performance Management:
https://ops.fhwa.dot.gov/publications/fhwahop t 10
29/ch3.htin

A report from a FHWA that survey that
conducied a survey2 on what data available
in the private sector and what data the public
sectoi used.

PROJECT: Analyzing Various Data Sources and

Evaluating Effeclweness of Plowdmg Travel
Time for Non-Freeways

 Ohio Department of Trunsportauon $57442,

2018, Active

20 18-08-17

Ohio DOT is “looking for a method to
provide effective travel time information on
our non-freeway system™. [1 focuses on
dissemination methods,

Real-Time Infonmation Dissemination
Requirements for Hlinois per New Federal Rule
Civil Engineering Studies, Illinois Center for
Transportation Series, Issue 15-004, 2015, 126p
2015-02

Wkinois has conducted a study (o examine
how IDOT can satisfy the real-time T needs
per Federal Rule 23 CFR 511,

| Next Genesulion Performanpce Monildn'mz Data
| Needs for Nevadu DOT

. 2014, 96p
2014-12

Nevada DOT identified a list of priority
routes that need real-time T per Federal rule
und the project has recommended how
NDOT can procure duta to wtnsl‘y the
requirement.

PROJ ECT: Traffic Management Cenlers:

Challenges, Best Practices, and Future Plans
National Center for Transportation Systems

| Productivity and Mandoemenl $65000.00, 2012

Compleied
2012-11-01

I exaiminied the rdle of TMC and identificd

“challenges as well as future plan.

lntcgralmg Emerglng D.m Sources mlo

Integration of Emerging Data for Tmfh
Management and TMCs

. 2017, 86p _
' 2017-11

A complete stndy sponsored by FHWA that
examined big data technology and tools that
can be vsed to enhance TMC.

Evaluation of Smari-phone Performance for Real-
time Traffic Prediclion o '

171h Internitional IEEE Conference on Intelligent
Transportation Systems (ITSC14); 2014, pp ‘<\OIO-

: ?015

2014-10

A paper that used smartphone data to obtain -
real-time traffic prediction but there is no
validation against ground truth.

_Methods With Mmmg Dalg

A Comparative Study of Threg Multivariate

Short-Term Freeway Traffic Flow Fnreca\tmg

A theoretical study that focused on using
data analytics approach 1o extract traffic flow

_1 hutps:/fops. fThwa.dot.gov/publications/thwahop ! 1029/ch3.htm
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Journal of Intelligent Transportation Systems, .
Volume 20, Essue 3, 2016, pp 205-218

VIII RESEARCH KEY WORDS
Provide a list of key words that can be used to conduct an additional search of the TRID
database for related research. To the maximum extent possible, key words should be selected

from the Transportation Research Thesaurys (http://tet.trb.orp/ ).

Traveler Information, Performance, Highway

TWO DOT ENDORSEMENTS ARE REQUIRED (To be signed by separate individuals)

IX. ENDORSEMENT BY THE SPONSORING DOT (To be signed by the DOT
representative to the NETC Advisory Committee through whom the Problem Statement

is submitted.)

By signing the endorsement, the DOT representative is cemjjnng that:

1. The Problem Statement Sfollows the required format.
2. The required literature search has been conducted.
3. The Probleni Statement addresses a transportation issue of relevance to NETC

and does not duplicate another Problem Statement being submitted at this time.
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X. ENDORSEMENT BY A SECOND EMPLOYEE OF THE SPONSORING DOT
who agrees to chair the project’s lechnical advisery committee (TAC) if the Problem
Statement is selected for funding. (To be signed by a DOT staff person who has

- technical knowledge of the project topic and is committed to the research outcome.)

Signatufe

DOT Technical Endorsement: I agree to chair the project's Technical Advisory
Committee if this Problem Statement is selected for funding by NETC. ~

Chns!(‘_ap\\éf‘ ra_lcb$ M{,\“DOT qukwuj ’

Name ° : DOT
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Chrls'\’opher-'rélcas e dot.stata. MEUS Q57 ~3(5-9439

'Emajl Te].
Signature _‘ Datd -
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