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1.0 Introduction

Knowing accuraténformation about transit services is critical to users of public transportation.
Since buses and trains run on a schedule set by the agency, for the transit riders to know when a bus is
expected to arrivethe transit agency must share their schedulehwiiders.

However, even if riders have access to a printed transit schedule, this does not necessarily mean
they can successfully plan a trip from one location to another. In a 2004 study, approximately half of
surveyed riders could not successfullyrpkn entire trip on a fixedoute transit system using printed
information materials.

To help reduce the transit rider learning curve, many transit agencies have turned to weas#d
trip planners that give a traveler specific stepstep direction onwhich routes to take from one
location to another, based on a source and destination entered by the traveléie use ofsmart
phones and othemobile technology haput these tools into the hands of the riding publi&Given that
SunRail wilattract commuters and other discretionary riders, these tools are likely to be well utilized as
demonstrated in other cities with rail systems.

FDOT has requested assistance in advance of the operational launch of the SunRail system that is
intended to position therail service to be available via these trip plannerk trip planners it is
necessary to includgreateraccessibilityawareness angeamless interaction with partner agencies to
developridershipmarkets

In the past, effortdo create electronic tip plannershave produced mixed resultgtionally, some
of which have been costly and at times, ineffective and since been abandoned. However, in recent
years commercial industry and other transportation service providerge driventhe trip planning
platform with ever more valuable feates fortransit users. This technical repatbcumentsthese
developments andanalyze various online trip planning optiondor SunRailto consider;from the
creation of irhouse, standalone trip planners, to tHiparty providers evolving wittopen source
softwaresolutions.

The eport includesoutreachperformedto other area transit agenciegcluding thecurrent status
and future plans of theirrespectivetrip planning capabilities. The importane of partner tansit
agencies will beealized whercustomersof LYNX and VoTrahoose touse SunRail @ahvice versaThe
use of anyserviceshouldinclude the ability to obtaira trip plannedacross all agenciesFlorida 511
offers an opportunity to disseminate tralex informationfor transit as well. Its current capabity and
future for transit data andrip planningare describedn this document

This study concludes with a recommended action plan for SunRail, with a timetable of tasks to
completethat resultin widespread saturation of the rail service in trip planners everywhere.

2.0 Summary of Coordination Activities with other Regional
Transit providers

SunRailcan present a comprehensive regional approachidentifying trip planning services
routinesfor data production and maintenanceas well aghe contact informatiomeeded toinitiate rail
inclusion starup. Whilefeaturing SunRawill be of valueto users, a more complete network of transit
options in thecentral Florida area will address miilyi gapsby affording opportunities to include
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connecting bus service informatiorThis is particularly true in the case of LYNX, the metro Orlando area
bus service provider which will likely be udgdridersas part ofsometrips taken on commuter railSq
before SunRail can fully explore its options, it is beneficial to understand where its regionarpann
transit provision stand v existing and future tripplanningcapabilities.

This outreach has taken the form of meetings between the CUTR &tadh and management and
staff of two future SunRail connecting transit services; LYNX of Orlando and VoTran of Daytona Beach.
The intent of these meetings was to inform the bus service providers of the study purpose, anticipated
outcomes of the technidaassistance and desire for continued coordination in the future on matters of
customer information. The following summaries describe what was learned about the two transit
LINE JARSNEQ FOGAGAGASE 2y 6S0 oO0FaSR OGONARLI LX FyyAy3

2.1  August 2012 Meeting wi th VoTran

VoTran has contractewith their electronic fleet management and transit informati@ystems
provider, Avalil, to producéhe necessary datfor Google Transitthe most widespead web based trip
planning service That data is now ready and available. VoTran is anticipating ineinged h Google
Transit by the end of the 2012. VoTran reports their customer service call volume has rewaatged
primarily for requests for bus locations and directions. VoTran hoststimeal bus tracking on its
website and the availability of this information has led to more requests for it by phone. VoTran is
expecting an increase in call volume whemail goes into operation and is interested in regional trip
planning for both its customer service representatives and custoniéms.agencgurrently provides the
ability for customers to track the location of buses but does not provide travel planppigations.

There have beeranecdotal observationdy VoTran Customer Service Representatioésan
increasednumber of passengers witkmart phones. A customer survey is underway whighil include
measuring customeuse of and access taveb based appdiations. VoTran believas customers would
make use of web and mobile transit trip planning and service information. It is hoped that trip planning
information will provide more convenient accessriersand reduce customer service call volume.

VoTranhas hired a company called Solodev to create a hew website for the agency and to create

other web development tools. LYNX reportedly uses this
/ U VoTran does not

same vendor for similar purposes.

Overall, VoTran is very receptivio this SunRail currently have web

assessment of trip lanning options and will be a willing based trip planning
partner to participate in its development. The availability capability

necessary datas a positive sign and SunRaibuld be U VoTran has produced
amenable to publishing ito the general publicwhich is a the data required to be
key for more widespread inclusion invariety of planning featured in Google
services VoTran would participate in group meeting with Transit and other
LYNX and SuaRto discuss the findings of this study ar service GTFS)
possible partnerships moving forward. U VoTran is anticipating

making web based trip
planning available to its

2.2 August 2012 Meeting with LYNX o Users
U VoTran is open to
LYNXhas implemented or iscurrently implementing publishing their data anc
several technology projects that are either directly future coordination
indirectly related to the SunRail trip planning effort. LY with partners for

has been using Google Transit, yet is not a featured traA\ providing customer /
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property based on the list of participating agencies the /
u

Google Transitwebsite. A Googlg Transit interface i§ LYNX currently
embedded on the golynx.com website and allows users provides webbased trip
obtain transit directions there. LYNX is also usiegsame planning on itsveb
datathat powers trip planners for operatintpeir enterprise homepage
T-BEST modelinglatform (the only transit property to do U LYNX has produced the
this). LYNX is both invested and committed to the dal data required to be
production that will benecessaryto support the SunRalil featured in Google
project. This data production and its accessibility cou Transit and other
provide an excellent opportunity for a SRail / LYNX servicey GTFS)
partnership. A realtime bus location system is being U LYNXdid not indicate
implemented bytheir transit information systems vendor, they had plans to
Mentor Engineering. expand beyond their
LYNX is focusing on developing thew neighborhood Curren_t_tnp planning
flexible busservices. One question to be addressed in th _ capability ,
project is howthese trip planners could accommodatg u LYN.X may COF‘S'der
flexible transit services, which feed fixed routes and is %l:glr:(sjglrtlgé?lzggstii anc
viable transportation option to connect with SunRail. LYN future coordination with

application as a point of interest due to its data quality an
scope. The rgup discussed this type of effort, a custom
solution which repaedly cost the RTA upwards of onellion dollars to develop.

LYNX is very interested in communicating with its passengers and isstetkii@ publishing their
data itsthird parties. LYX is partnering with a local realtor association and wantsaxehome buyers
familiar with transit services as a selling point. LYNX is also hirowah media specialist and fdime
software developer.

LYN>expressed interest in participating agroup meeting with LYNX and SaiiRo discuss the
findings of this study and possible partnerships moving forward.

staff cited Goroo, the metro Chicago transit trip plannins\ partners for provio’lng/

3.0 Electronic Trip Planning Marketplace

In the current environment for sharing public transit information, there are an ever expanding
number of options to consider. These options generally fall into one of the following categories:

1 A selfhosted, vendoifurnished, web trip planner that is typically proprietary
9 Participation with the Florida State Department of Transportation 511 website
9 Third partyhosted services which are comprised of:

0 Mobile applications

0 Accessibility applications

o Desktop & enterprise applications

0 Real time information systems
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3.1 Vendor Supplied
Trip Planner

Before the advent oa
widely accepted data standard
for electronic trip planning,
transit agencies and more
specifically; large multi system
transportation authorities, had
few options for allowing riders
to plan multijurisdictionaltrips.
The gimary option for many
years hadeen to purchase
software and integration
services from a private vendor
to create and maintain a web
based trip planner for &ransit
provider. The needdr
electronic trip planners was
particularly great wikre several
transit agenciesperated within
a region or metropolitan area,
but each had their own system
maps and schedules.

Trip Planning | Check Schedules | Location Lookup | Next Bus | Stops | S | Help

Plan Your Trip Friday - Mow. 30, 2012

To plan your next trip follow steps € through €3 below. Examples have
been provided to help guide you. For further instructions on submitting your request, see our HELP files,

o Enter your starting point Help

Enter as much information as you know about the address, Intersection or Landmark, without putting in
the direction of the street.

Address or Intersection

‘ ‘ @ ‘ Select from Landmarks— v

Examples: "1401 MAIN ST", "WILLIAM @ STH" or
"MICHIGAN UNIOM"

9 Enter your destination Help

Enter as much information as you know about the address, Intersection or Landmark, without putting in
the direction of the street.

Address or Intersection
‘ ‘ @ ‘ Select from Landmarks— v

Examples: "121 CROSS ST, "CIRCLE DR @
OAKLAND" or "EMU"

e Enter a date & time
Date: [11-30-2012 [Emm-dd-yyyy

Time: ® am O pm

Direction: & Departure O arrival

e Options Help
Sort Results by:
Trip Plan

Clear All/ Reset Farm

Imagel: Ann Arbor Transit's Trapeze Trip Planner

Transportation management authorities (TMAS) and regional transportation authorities (RTAS) are
often formed to address issuasich as this. The question of how to make independently operating, yet
adjoining transit systems seamless with one another can be answered in part with information
technology innovations in trip planning. For SunRail, there aresemoor suppliegrojeds that can
provide lessons learneahen considering this option for deployment.

A local example of this process can be cited from 8wuth Florida Regional Transportation
Authority (SFRTA) SFRTA was formed in 2003 assuming responsibility fé&allriommuter rail and
coordinating regiorwide activities for Miami Dade Transit, Broward County Transit and Palm Tran.
Shortly after its formation, SFRTA and Miami Dade Transit led an effort to deploy a multi county/multi
system electronic trip planner. Thischnology was relatively new at the time and little guidance was
available on how to create such a service.

Therefore, the group of transit agencie®rked useda product from Trapeze, a transit scheduling
software provider that also offera web basedrip plannef. The interface of this product looked similar
that of Ann Arbor Transif{see image)also a Trapeze trip planning servicé/orking with a vendor
supplied trip planner had its advantages and disadvanta@gsvirtue of its other produdine, Trapeze
already had the schedules needed to feed the trip planning application. The trip planning product also

KR

I £ NIBOUtRgES yHR Y S'@

RSOSt2LISR GKFG ¢l a ySOSaal Ne

path whileallowingthe user to choos the least expensive and lowest travel time options.

At the time, the featuresould only be found in vendor supplied products, and the costs to build and
maintain such service wergypically burdened entirely to the deploying agenclfees had also been
incurred for the software license, congation, setup and maintenance of tree systens. Technical

issues also arose as the project team had to rely on street network data that contained many
inaccuracies, thereby producing
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/ SFRTA Vendor Product Adtmges:\ f

U Mostly turnkey system

U Provided high level of
functionality for its time

U Capitalized on existing transit
schedule capacity

N AN

U High cost to procure and maintain
U Technical issues in getting work

U Difficult to maintain over time

SFRTA Vendor Product Disadvantages:\

properly

J

trips for users that were not usable. Also, when the system launched to the public, it provitkttdis

in kilometersnot miles

As a result, the product wgs@véll utilized andeventually discontinued as other options emerged.

A better documented example of the costs and benefits ofemdor providedand supported

solutioncanbe found at theChicago RTANd its webbasedmulti-Y' 2 R | §

0NR L) LIASpAry SNE & =

of this technical assistance, the research team reviewed an evaluation conducted by the Federal Transit
Administration (FTA) in 2010 andléawed up with a phone interviewvith the project manager of the

Better Directions. Better Trip Planner.
T

v OR
our Recent Locations o Your Recent Lacations b

| want to © Leave

| pref ® Yes © no
Transportation Mode Preferences

Train Bus Driving Drive to Transit M Bi

Riding Transit: | prefer stations with parking facilities:

@ ves O No
142 Miles |

| prefer to walk no more than:
| prefer directions that

Driving: | prefer to avoid [ Toll O Highway

Hide Advanced Options take me there!

Latest Travel Alerts! Wiew All Alerts

¢y Driving (posted on 12032012 0712 AM) - Bridge Reconstruction: Traffic Shift, **Long Term
Closure™*. Lane impact: lane 1 closed, lane 2 lane shifted, lane 3 lane shifted, lane 4 lane shifted -
Location: -294

@ CTA {posted on 12/02/2012 05:41 PM) - Duration: Monday, September 10, 2012 to TBD
How does this affect my trip? The eastbound stop on the on the southeast cormer at Division/Clark
will be ternporarily discontinued. The southbound stop o ...

Did You Know?

Public transportation generates 25% less carbon monoxide, 92% less in volatile organic compounds,
and about half as much carbon dioxide and nitrogen oxide per passenger mile than passenger vehicles.

Image2: Goroo Interface

effort in September 2012.

In 2004, FTA funded the Chicago RTA
with more than one million dollars to create
a state of the art, door to door, multimodal
trip planning system that could be
transferable to other agencies wishing to
provide those same services. Its goal was
to integrate transit, driving, walking,
bicycling and rideshare transportation in a
single end to end trip for usefs.Multi-
modal trip planning did noéxistin the US
at the time, with onlylimited applications in
Europe. Although the  Transit
Communicabns Interface Protocol
Standard(TCIP)was the initially preferred
data interchange format for the system,
practicality forcedthe project to use an
adapted vendor furniséd application that
had been used in London. rfational peer
panel was assembled to oversee the project
and it had planned to make use of a
Systems Engineieg Management Plan
(SEMP) and Alternatives Analysis (AA).

Early in the processhé challenges of
an agency standalone product became
clear. The RTA had secure funding from
its partner agencies foroperation and
maintenance of the trip planner.Partners

had to provide datasets
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to RTA to feed the trip planner in a non usdry standardized format.The lack of vendor support for
TCIPSCHhindered the adoption of the TCIP standard for the project, and forced instead the use of
proprietary formats. Around this ame time in 2005, Google Trangias emergingasan altemnative to

the standalone agenegupported model withadvantage ofsimger dataset formatthat could more
easily be producedas well as charging no fees to the transit agency for participation

User surveys, stakeholder interviews and market research were teickm to tailor thegoroo
application to user needsA summary of costs associated with outreach and utilizafiiom the goroo
effort (see below) provide a baselingé what this type of effort could entail for SunRail.

There areseveral benefits of the system, maof which are realized due to tHarge metropolitan
area over which goroo covers. There is local control over the trip planner and its evolution, which can
grow to meet the needs specific to its ridership base. Chicago can implement features at ita@@vn p
and discretion, accelerating certain functions such as car and bike sharing, which is not afpatrity
of competing products. Chicago is also perfecting its real time information delivery, which will lead to a
desired system enhancement, dynarip planning which responds to environmental conditions.

Over the course of a multiyear, phased approach, the risk of technology becoming outdated is high.
The rapid development of third party web hosted trip planning services throughout the cour$e of t
goroo implementation made those products the predominant method for agersgegingto provide
trip planning capability. It may be that in the certain situations, an intensively maintained, self
suppoted trip planner is preferable. Howevenrfmostagencies, the ease of entry into web based trip
planning is best accomplished with minimal effard cost

Goroo Market Research Costs
Focus Grou$40,000 / User Research Stupl00,000 / Search Engine Optimizath8,000

Anticipated Costs per Goroo website visit:
23 cents per visit over 10 years Source: 2010 DOT Evaluation Study

3.2  State DOT 511 Trip Planners

Another outlet for webbased trip planning isia =
state-administered traveler information systemsh Q=
recent yearsonline traveler information systems havez=
often beenf I 6 St SR | a5113&Ndlii S2v®
the nationally standardizedelephone numberthat
travelers can dial to retrieve travelénformation over
the phone These systems provide rdahe roadway
information on major corridors with road closures
accidents, incidents and traffic. In locations whey
transit is a viable alternative to personal auto trave —(Crmm€e) N e
being able to compare #road and transit network [ Y—— |
sideby-side can help travelers make INfOrMe(s, memsmommens s S |

decisions about mability. Image3: New York DOT 511 Trip Plan

=)
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Expansion of 511 capabilities seen inthe New York State 511 web portal. Here, you can not only
find traffic information but transit as well. This includes public transit agencies and private over the
road intercity bus service.

Other 511 sites feature real time arrivals and departurestfansit. The 511 webpage in the San
Francisco Bay area was one of the first to launch and hosts transit informétainis updated
continuously.

m TRANSIT TRAFFIC RIDESHARE BICYCLING PARKING
511 JsFesy Bl ivee] BE

S11Home  GetAround  GoGroen  Cali511  About511  Moblle&Apps  Developer Resources  Enbsanced Planmer G5 1A

f

Transit Trip Planner | Real-Time Departures H

Nexa departur os o Folsom St aed 111 S1, Step 10 14664

NEW 511 Trattic
vs Try e updated map and
enhanced features!

12.F0LSOM PACEIC - BEOUND T0 JAC—. 18, 34, 58 min.

Osvelopss Resomnces
£1ee yatic & vanst data
% for app evelopmant

- £11 Traost App
J“] Free now on ©hone!
Android 3150 avallatie

S GatEasTia Teda
| 48 Fors i oras
Frstax |00 -

Image4: San Francisco 511 Real Time Transit Informa

Thestate of Florida 511 website has been active with limited transit information for the past several
years. It contains a transit menu option from the homepage with a listing of every public transportation
provider in the state.

Thelist is hyperlinked tal KS K2 YSLJI 3S 2F SIOK GNYyaAd 3Syoeo
transit information acts as a placeholder for hosting futtnansit trip planning capabilities FDOT 511
project management has been exploring muttodal trip planning, includingntegrating multimodal
functionality in the most recent solicitation for management services due to be awarded sometime in
2014. Recent activitypy FDOTincluded data acquisition fronselect Floridatransit agencies in
anticipation ofthis service. Howeer, that has been stalled due to the organizational issues thith
existing vendor.

In summary, it is unlikely transit trip planning will be available via Florida 511 within the window of
SunRail launch. For the future, SunRail should continue to ecmdediwithin FDOT regarding the
availabilityof travelerinformation systems.
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ks"‘ AFREE
5 0 N .
,R;ﬁ- RESDURCE Welcome to Florida's Statewide 511 Website
INFO
CALLS e p—
—) Home | Traffic | Wy Florida 511 | Construction Info | Emergency Info | Transit | Links | Help | Mewsroom

ALERTS: A Silver Alert has been issued for Paul Asbury out of Lauderhill. Look for a 2009 Blue Honda Civic Fl Tag L560ZM. CALL *347. View All Alerts
=, Printer-Friendly Espafiol

Click an the plus sign to show links,

Select| Statewide v Hide All | Show All

= Transit Auencies

Amirak

Bay Town Trolley

Broward County Transit

CAT- Callier Area Transit

Charlotte County Area Transit

Citrus Connection - Lakeland Area hiass Transit District
ECAT- Estarnbia County Area Transit

Gainesville Regional Transit System

Galine - Indian River County Transit

Grevhound

HART - Hillshorough Area Regional Transit Authority
Jacksaonville Transpartation Authority

KeyWest Transit

Lakexpress

LeeTran

LYMX - Central Florida Regional Transportation Authority
MCAT - Manatee County Area Transit

MDT - Miami Dade Transit

Metrobus

Metromover

Metrorail

Palm Tran—Palm Beach County Transit

Pasco County Public Transportation

Polk Transit

PSTA- Pinellas Suncoast Transit Authority

SCAT - Sarasota County Area Transit

Space Coast Area Transit

8t Johns Gounty Transit

StarMetro - Tallahassee Transit
SunRail — Gentral Florida Camrmuter Rail

SunTran —Ccala/Marion County Transit

THE Bus —Hernando County Transit

The Wave- Okaloosa County Transit

Treasure Coast Connector Plus - 8t Lucie County Transit
Tri-Rail

Wotran - Yolusia County Area Transit

Winter Haven Area Transit

Image5: Florida Transit 511 Links

3.3  The Evolution of Self -Supported Trip Planners to Third Parties and
Open Data

TriMet in Portland, Oregon was one of the first public agencies to try and tackle the problem of
online transit trip planners through the use of open datasets that are shared with the general*public
2005, TriMet approached Google, as well as a few other dritrip planner vendors, and asked if they
had any plans on incorporating transit in their trip planners based on public TriMet data. Google was
GKS 2yfe @SYyR2NJ G2 NBLIe& (2 ¢NARAaSiQa NBljdSado
a transt trip plannerin Portland.

One of the first issues that TriMet and Google faced was the problem of sustainable idadader
to provide quality trips, the trip planner would need quality transit schedule, route, and stop data in an
electronic format ttat wasconsistentlyup-to-date. TriMet worked with Google to format their transit
data into an easily maintainable and consumable format that could be imported into Google Maps. This
transit data format became known as the Google Transit Feed Speoifi¢&iTFS) In 2005, this trip
planning service was launched as Google Transit.

After a successful launch with TriMet, Google Transit offered their trip planner service for free to
any agency that formatted and maintained their data in the GTFS forma20Q6, five more agencies
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trip planner, and were willing to put their data into the GTFS format to get it.

Since its creation in 2005, GTFS has become the papularlyused data format to describe fixed
route transit services in the world. Many agencies have decided to share their GTFS data openly with
the public, while others choose to restrict access only to select partners (e.g., Google Maps). There are
an estimated 261 transit agencies worldwide, including 227 transit agencies in the U.S., that share their
GTFS data openly with the general public. Google states that their Google Transit service is offered to
around 500 cities around the worlaind is tle defacto standard for this type of dataTherefore, the
total number of GTFS feeds in existence, both openly shared and restricted, is likely well over 400.

Even though many transit agencies created GTFS feeds with the primary purpose of benefiting from
the free Google Transit trip planner, application developers, often not affiliated with the agency or
Google, quickly realized that they could also create many new types of services based on the same GTFS
transit data.

As a result of thirgbarty developerinnovation, GTFS data is now being used by a variety of third
party software applications for many different purposes beyond trip planning, including ridesharing,
timetable creation, mobile data, visualization, accessibility, analysis tools for planmagginre
information and interactive voice response (IVR) systems. In fact, in 2010, the GTFS format name was
changed to theGeneralTransit Feed Specification to accurately represent its use in many different
applications outside of Google products.

Inthe following sections, a brief summary of the GTFS format, methods to create GTFS datasets, and
considerations for sharing GTFS data with the public are discussed. Then, an overview of the many
different types of applications beyond online trip plann#érat are powered by GTFS data is presented.

34 Extending the 0Opend6 Concept to Transit So

Over the last five years, theide-spreadavailabilityof opentransit datain the GTFS format has led
to another event: the creation of opesource softwarethat can consume GTFS data and provide
customerfacing transit services such as trip planning or-teaé arrival information.

GhLBYdzZNDOS¢ YSIya GKI {§sofinéréapgicatinNdarSbe Gp2riySlowdldaded K S
and examined. The software codan be modified by a qualified software developer to customize and
augment the software for particular local needs. Support can be provided by-laouse software
developer or consulting software developegiving the agency flexibility over how and whtre
a2F061 NS A& Y2RATASRA Y §iRe devdlaperRammanitied SFER Brviaraun@ O |
opensource projects, users of ope&ource software can benefit from the implementation of new
features or the fixing of certain bugs by other userthm community. So, if Transit Agency A fixes a bug
in opensource transit software and contributes this cedeange back to the community, Transit
Agency B can benefit from this same bug fix without spending time to implement the same software
changes. Herefore, opersource projects can create a shared investment in a single product that is
much larger and potentially more cestfective than a project that any individual user could create on
their own.

G h LB g dzNROSFET SNAE  FaNRINIOGB G ordsiffivie Aviidh s typically purchased from
a software vendor; subsequently the application code is only modified through updates issued by that
software vendoE | YR S @Sy G(KS | 3Syodeée (KIFG LJz2NOKFaSR GKS |1
code. Ifthe original vendor goes out of business, it can be very expensive or even impossible to find
FYy23KSN) GSYR2NJ (12 &dzLI2 NI GKS &l YS LINRRdAzOG® L¥
must purchase an entirely new product from a new vendor faaee the existing product, which can be
very costly.
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It is important to note that opersource software can be released under a variety of licenses, some
of which control the use of any derivative works of the source code. A detailed discussion of the
advantages of opersource software is beyond the scope of this paper, so the interested reader is
referred to additional resources

Notable opensource transit software using GTFS data that has been publicly deployed in production
use at transit agencies indes OpenTripPlannehttp://opentripplanner.org), a true multimodal trip
planner, and OneBusAwanttp://onebusaway.orgj, a customeiffacing reaitime estimated arrival
information system. Since this report focuses primarily on trip planning, the OpenTripPlanner software
gAf ¢ 0S RA&AOdzaaSR Ay RSGFAG6AYSE edIy aAhiy SL y@Fa2 NI 21
discussed later this report.

3.4.1 OpenTripPlanner

OpenTripPlanné(OTP)is an opersource multimodal trip planner OTP has been deployed at
several sites in the United States and internationally, with statuses ranging from technology demo to
official production deploymentsTriMet in Portland, OR launeti en official production trip planner
using OTP software hitp://ride.trimet.org/) (mage § in August 2012, following a 4fionth beta
version deployment.

TRIGMET 0O®06 © A0

@ - 3_“." QUnersiy Park @} '8
Plana Trp Southwest Barbu * &

1: Tue, Mar 13th 12:48pm - Tue, Mar 13th 1:37pm (3

2: Tue, Mar 13th 12:59pm - Tue, Mar 13th 1:46pm

3: Tue, Mar 13th 1:08pm - Tue, Mar 13th 1:57pm |
[ start at Southwest Barbur Boulevard 1

[d) Bike to 4900 Block SW Barbur
About 1 minute - 0.3 mi

Bus 12-Barbur/Sandy Bivd to Gresham TC
via Portland City Ctr

12551pm  Depart 4900 Block SW Barbur i

West Slope|

31 minutes

1:22pm Arrive NE Sandy & 38th imxn—m&

; L,
f- i2e

é Booklyn S e ’J

[d) Bike to Northeast Prescott Street

==
Raleigh Hills = onts
About 12 minutes - 1.7 mi o’ | Vermont Hill Yonns Lending Hiodswek 3
Bhow details ord i QEas moreland Saumemst Duke St
24 | | \ Ercol Hoignts

m End at Northeast Prescott Street 3 Home o Seitwod i

A, Please remember that bike racks on busses and 122.7326, 455181 Carson Heights i DesrcoveEx s W-G"ﬂﬂﬁ‘-vvw
~ trains have limited space, and tend to fill up early 400"

(especially at commute times). So we suggest that you
lock your bike before you ride. We have secure bike
locking at many stops.

> Reverse r OEdR @) Pt
() TriMet Routes
) Location Search

Image6: Screenshot oDpenTripPlanner showing a transit and bike trip in Portland, Oregon
(rtp.trimet.org)

The multimodal aspect oDTPmeans that it is possible to plan many types of trips using the trip
planner, including transionly (with walking), bike and transit, diiig and transit (utilizing park and ride
locations), bikeonly, walking-only, or drivingonly trips
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45.483689,-122.681414
45.555615,-122.630946
When: Depart v 1247pm <

v

Maximum bike 5 miles

‘an Your Tr'pj

03/13/2012

v

v

Travel by: Transit & Bicycle
Show me the: Custom trip...
o | Quickest: 22%

-Iattest: 29%

Image7: Screenshot of OpenTripPlanner transit and bicycle trip preferences selector

The multimodal bike/transit i{p planning features of OpenTripPlanner are especially useful for areas

with many bikeand-ride cusomers, or bicycle facilities.

Street, bike path, and pedestrian path data for OTP typically comes from OpenStreetMap
3t 206Ff a2A1ALISRALI ¢

(http://www.openstreetmap.orgh > ¢ KA OK A a

I.
registered account can contribute information to. As the name suggests, OpenStreetMap data is open

for anyone to use, and therefore it can be dse OpenTripPlanner. If agencies have more traditional
spatial datasets from a system such as ArcGIS, this data can also be used. Transit data for OTP comes

from GTFS datasets. TriMet has undertaken efforts to enhance the OpenStreetMap data in their

coverage area to ensure that walking and biking directions are based on accurate data.

As mentioned earlier, since OpenTripPlanner is egaumrce agencies have the ability closely
control trip planner results and the way in which information is presentedustomers Modifications
to OTP can be done by any vendor or even by the agency itself since the OTP source code is openly
available TriMet chose to use the neprofit organization OpenPlansttp://openplans.org)) to help
maintain their OTP software, although the software is hosted on TriMet servers.

OpenPlansalsoprovides alRB S  ah ¢t 5 S Lttg:/Adéployer.opebtipplanteSord)ofor
agencies to preview OTP for their transit networQTP Deployer requires $5,000 is an estimated

baseline cost for basic deployment and maintenance of OTP for one year. This estimate assumes 25
consulting developer hours at $100/hr, and a hosttogt of $2,500.
OpenTripPlanner also provides an API that allows 3rd party transit applications easy access to transit

trip plans without having to process GTFS data directly.

A regionaimplementation approach for OpenTripPlanner seems to offer the gstdbenefit for
transit passengers and agencies in a region, as many agesaiepool resources to create tap
planning product that works across multiple connected systems.
approach, transit agencies would need tonti& and work with partner agencies. An ideal lead agency
should have information technology and/or GIS staff experts to manage the implementation process.

To pursue a regional trip planner
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3.5 Creating and Disseminating GTFS Datasets

Before SunRaitan benefit from Google Transit @many other transit applications, they must

create and disseminate their data in the GTFS format.

Creating and disseminating a GTFS dataset involves the following general process:
1) The agency should understand the GTFS format, and determine howddteimwill fit into this

format.

2) Determineif SunRaigoing to create and maintain the GTFS dathdanse, or whether they will

depend on external organizations for this service.

3) Select a process for GTFS creation and dissemination that matches wittsutiRail a

requirements

4) Determine if theSunRails going to share their GTFS data publicly, or whether they will only

share with select vendors (e.g., Google Maps).

5) Choose a dissemination method that maximizes the exposure dbtimiRald a

chosen audience.

D¢C{ RI

6) Share a list of thirgbarty transit application using thé dzy w IGNFS @Qaia with the general

public

In the following sections, a more detailed discussion of the above steps is provided

In the following sections, a brief summary of the GTFS format, methods to create GTFS datasets, and

considerations for sharing GTFS data with the public are discusBeeln an overview of the many

different types of applications beyond online trip plama¢hat are powered by GTFS data is presented.

3.6  Overview of GTFS

GTFS represents fixedute schedule, route, and bus stop data in a series of cometianited text

files compressed into a ZIP file.

at

Figure 1shows the contents of a GTFS ZIP file fronsbiditough Area Regional Transit (Tampa, FL)
(HART) and the contents of the stops.txt file within it that contains information about the name, 1D, and

location of every HART bus stop.

I stops.tixt - Notepad
File Edik Format Miew Help

Etop_id, stop_code, stop_name, stop_lat,stop_lon
405,405, Nebraska av @ Mar
409,409, Nebraska av @ 7th av,27.960157,-82.451116

411,411, nebraska av @ 12th Av, 27,963937,-82.451192
413,413, Mebraska av @ 15th av,27.966342, -82.451183

403,403, nebraska av @ T\.ﬂg?s st,27.95170 L, -B82.450802
yland aw, 27.95455, -82.451146
407,407, Mebraska av @ Estelle st,27.958481, -82.451116

Other Places D cabendar_dates. b 1¥B
[E) Fare_sttribates bt 1¥E
[E] Fare _rules.bxt 1¥B
(2] roubes. bt 4¥B
2] shapes. bet 2,857 KB
5] stop_times bt 18,958 KB
[E) stops.xt Z1EKB
[E) trips. bt 96 VB

<

Tk Dooument
Texk Docurnent
Texk Docurnent
Teuck Document
Teck Document
Teock Document
Tk Doourment
Text Docusnent

googe_transt ¥ | [E] Go
Diate Modified

Ti2ei2009 505 PM
T2 005 5105 PM
726] 2009 5:05 PM
7126/2009 5:05 PM
71282009 5:05 PM
TiZBi200% 5:05 PM
T128] 2005 505 PM
TIZB1 005 5105 PM
7126/200% 5:05 PM
71262009 5:05 PM

>

Figurel: A GTFS dataset from a transit aggrconsists of several text files within a ZIP file
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The routes.txt file contains information about the routes of the transit agency, the calendar.txt and
calendar_dates.txt files contain schedule information, and the trips.txt and stop_times.txt files contain
information about the order of visitation of bustops for a particular route according to a particular
schedule. The shapes.txt file contains the spatial representation of a route alignment so it can be
accurately drawn on a map.

A full explanation of all GTFS files and data fields is available @GilthS reference website.

3.7 Creation and Maintenance of the GTFS dataset

SunRailould first want tomake the decision whether to format and maintain a GTFS dataset using
their own personnel, or if they are going to outsource this task.

It is important to consider that a new GTFS dataset will need to be produced every time there is a
change to the schedule to keep the transit services based on GTFS datalate. Major schedule
changes can occur8times a year for large agencies,haltigh,rail sysems may change them much
less frequently. Therefore, when identifying a GTFS creation process, the maintenance and
sustainability of the process must be considered.

3.7.1 In-house

If the agency has sufficient-lmouse technical expertis¢hey may wish to produce and maintain the
GTFS feed themselves. Several of the indigtigydard scheduling software packages from vendors
such as Trapeze, HASTUS, Connexionz, and Mentor Engin@amiigr to LYNXgan often export
agency data into theGTFS format, facilitating the GTFS creation & maintenance process. However,
agencies should not necessarily assume that the output of these tools produces perfect GTFS data, as
agencies have indicated that they often still need to perform manual dataepsicg on the GTFS data
exported from these tools before it will be acceptable for application use.

If SunRil will not usescheduling software, there are free spreadshbased tools for creating and
maintaining GTFS data such as and XLS Tools for Goragisit which wasNB LJ- O1 F 3SR | a «a
.dzAf RSNE o0& (KS wdzNJ fOpenMang, & noiprofit 804 (8)& that pfadd&estope I NI Y
source civic software, is working on an oprurce wekbased GTFS Editing Tool.

3.7.2 Outsource

Vendors such as ilium Solutions, Inc., TransitEdifaand Next Insight Transportation Software
provide tools and services thabuld aid SunRaiih formatting and maintaining itslata in GTFS format,
ranging from online tools that are operated by the agency to a fullisermodel where the vendor
creates the GTFS data for the agency.

The cost for a transit agency to hire a vendor or consultant to create GTFS data is usually around
$200$500 per route, depending on the level of effort required. Level of effort is deterd by the
number of stopr stations complexity and variation of the routes and schedules, and the availability
and quality of existing stopr stationlocation, schedule, and route alignment data.

3.8 GTFS Data Dissemination

3.8.1 Benefits for PubliDissemination of Data

OnceSunRaihas determined a method for producing ancamtaining GTFS datasets, they would
nextconsider who they will share the data with.
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As mentioned earlier, some transit agencies choose to share their data only with gefedirs
(e.g., Google Transit). However, 49 of the top 50 largest transit agencies (by passenger miles) in the
continental United States have openly shared their GTFS.ddden data policies are not limited to
only the largest agencies, though. Acdogito Wong et al., agencies of all sizes have opened their data.
Among all agencies, in 2010 approximately 85 percent of transit miles traveled in the U.S. were on
transit systems with open dai® ¢tKS ! o{® FSRSNIf 3JI20SNydatayid KI a
AYAGALFGAGSe (2 SyO02dzNF 3S F2@8SNYYSyid F3SyOasSa G2 I
data has also been embraced on a federal level. Globally, there are estimated 261 agencies worldwide
that have chosen to share their data publicly

Wong et al. provide an extensive discussion of the industry status and benefits of open data,
including significant cost savings to the agency, as of July 2012, based on interviews with Southeastern
Pennsylvania Transportation Authority (SEPTA) in Riilad, the Chicago Transit Authority (CTA), Bay
Area Rapid Transit (BART) in San Francisco, the New York Metropolitan Transportation Authority
(NYMTA), and the Massachusetts Bay Transportation Authority (MBTA) in Boston, and therefore we
refer interestedreaders to this paper for detailed information.

3.8.2 Risks for Public Dissemination of Data

Transit agencies often cite concerns regarding perceived risks of releasing their data to the public,
including:

1) Legal exposure due to the lack of accuracy of data

2) Loss of control of agency brand

3) Loss of advertising revenue on the agency homepage (if Internet traffic is directed to other sites,

such as Google Transit, that provide transit services)

4) Loss of control of dissemination of transit service information

Wonget al. conclude that legal and brand usage concerns can be overcome, based on theCuthors
interviews with SEPTA, CTA, BART, NYMTA, and MBTA, as well as thaidiestperience assisting in
the public release of GTFS data for the Metropolitan Atld&dgid Transit Authority (MARTA) in Atlanta,
Georgid®. Additionally, none of the agencies from this study reported any serious legal issues resulting
from the release of GTFS data to the publiiMet also confirmed with an authaf this study that
they have not experienced any legal issues related to open data. Readers interested in the legal aspects
of open data may want to consult a presentation by the Open Knowledge Foundation on tht§ topic

An author of this paper hasiscussed the issue of los$ web traffic and loss of control of
dissemination of transit service information with TriMet in Portland, Oregon. Carolyn Young, Executive
5ANBOG2NE /2YYdzyAOFrGA2ya FyR ¢SOKy2ft23& G ¢NARaSi
requested pag on the TriMet website for the last six years. The number of visits to the trip planner has
been growing every year and did not decline with the advent of Google Transit. We believe Google
Transit is a valuable tool primarily for new riders and visiteh® may not be familiar with the TriMet
gSoarisSoé

In some ways, TriMet feels that they have better control over transit information dissemination by
2LSyfte akKFINARYy3 | D¢cCc{ RFIGFaSd GKSy (KS& KIFIR LINBJA
already out there. Developers can scre@ONJ LIS wi KS AYyF2NXIFGA2Yy 2FF 2 dzNJ
2dz2NJ D¢ C{ RIGI 8 gKAOK AayQid ARSIt F2NJ 0KS Odzai2YSN
G¢SNX¥a 2F | aS¢ | 3INBS Y Snglétianship Mdthaalbtile déta disseminatord ghd NI O (0 dzt
able to directly control what data developers consume, ensuring that they are getting quality TriMet

data. As far as controlling the quality of thitdr NIi & | LJJA (G KSYaSt @Sasomer Ol dz3K
complaints, | direct them back to the [thild]- NIl & 8 RS @St 2 LIS N LGiQa y24 |y
YIye O2YLX FAyGad az2ald LS2¥X S 1y26 (G2 O2yil OG GKS
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3.9 Terms of Use for Public Data

As mentioned |n the previous sectioih SunRail shouldecice it wantsto publicly share its data, it

aK2dzZ R SEFYAYS Ll2aaArofS IdzZARStEAYySa F2NJ RIGF  dzid SNE
|

I

a8¢ 2N I RS@PSt2LISNkfAOSyasS IaANBSYSyid GKIG RSTAY
3SydeqQa 2Ld D¢cC{ RIFGF ¥FS§

.Stz,é: I NB SEFYLX Sa 2F 3SyoasSa (KIG KFE@S | ac¢ SN
Ydzad | 3INBS (G2 ¢6KSy dzaiy3a GKS F3SyodeQa ﬁel-ulv

1. TriMet (Portland, ORY

2. BART (SF Bay Aréd)

3. Corona, CA

4. PSTA (Clearwater, BP)

5. HART (Tampa, FL)

Other provders of GTFS data do not provide a license or terms.

The data described in GTFS is not sensitive or proprietary; rather it is information about services that
is also published through printed timetables, maps, and fare schedules. If the agency ddesmoaoit
necessary to seek legal counsel, it may choose to release data without a license or with guidelines for
use.

Based on existing examples in the industry as cited above, these agreements generally contain the
following statements:

1. The agency resees the rights to its logo and all trademarks. These marks should be an

indicator used for official information from the agency only.

2. The data is provided without warranties.

3. No availability guarantees are expressed or implied.

4. The agency retains full his to the data.

3.10 Dissemination Methods for Public GTFS Datasets

After anytransit agency has created the GTFS zip file and decided whether or not to include data use
guidelines, it can be shared with application developers so that applications @G@ggle Transit) can
use the data. GTFS data is typically made publicly available by sharing the data at a publicized URL.
Developers and consuming applications can download GTFS data from the specified URL.
Two websites currently serve as the primarybglbdirectories of publicly accessible data:
1 GTFS Data Exchange
1 Public Feeds wiki page on Google Transit Data Feed Google Code Project
Another example of GTFS data publishing is a regional approach where all GTFS data feeds for a
number of nearby agemes are listed on a single centralized site so they are easily discoverable by
application developers. The following agencies publish a list of all the publicly available GTFS data for all
agencies in the respective state:
f  Oregon Department of ransportation Public Transit Division
 New York State Department of Transportation
 Massachusetts Department of Transportatfon
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3.11 Highlighting Transit Application Powered by GTFS Data

When applications are created by thipérty developers using G NJ yaAd | 3SyOeqQa D
agency may choose to make transit riders aware of these applications. One method of increasing
awareness is to showcase certain appicg&ty & 2y GKS | 3SyOeQa ¢SoariaSo

TriMet, BART in San Francisco, Metropolitan Transportation Authority (MTA) in New York, Chicago
Transit Authority, GoTriangle in North Carolina, HART in Tampa, FL, MBTA in Massachusetts, KCATA in
Kansas City, and Utah Transit Authority are all gptasof medium to larg&ansit agencies that publish
AYF2NXYIGA2Y | 062dzi oNR LI Nlié CityhdRaudd isiahgblyabdirektgfy o ! LJILJ
of third-party transit applications.In fact, CitytGoRoundK 2 & 1&a ¢ KI G A G Olbbatdda A Ga
which is a list in order of agency size, of transit agencies that do not provide open data. LYNX is second
onthislist2 ¥ a[ F NBESad GNryaird .- 3SyoasSa gAGK y2 2Ly Rl
This demonstrates an unmet demand from thpplication
development communityo add the region to trip planning
websites and apps.

3.12 Providing a Transit Application
Programming Interface (API) to
Application Developers

In addition to sharing GTFS datasets, some agencies may
wish to provide a more detailed interface to their tn
information to lower the amount of effort required for'3
party application developers to launch mobile apps for their
agency.

Typically, in order to utilize a GTFS dataset iff paty
application, a developer must maintain a server that
downloads and processes the GTFS data into a specific
format for their application. This server is the component
that actually plans trips from one location to another, and a
mobile application isnply requests and displays this
information that was calculated by the server. For examp . Image8: Open Data Requedtist
GKS Y20A€tS LI YF@ YIF1S I NBIjdzSSaaG G2 GKS &ASNISNJI
3SG FTNRY {0G2L) L5 opc G2 {{2wih & Serieshof yottés, stops, ki a S NI
transfers in a particular format, whichre the instructions that are shown to the user. For sigale
AYVF2NXYIEGA2YE GKS NBIjdzSad Yle o6S al2g f2y3 dzydat
theresponsebey 3 dap YAydziSaé o alAyalrAyAy3 GKS &SNIISNJI (k
an extra cost and effort for a developer.

Many transit providerdhave chosen to set up their own interfaces and servers, called Application
Programmatic Interface@\Pls), in order to reduce this burden dfi@arty application developers.

Opensource applications such as OpenTripPlafiifeave reduced the necessary effort to establish
a scheduled transit trip planning API for an agency, since OpenTripPlanner bsesl&d to create the
API.

Reali AYS GNIYyaAlG AYyF2NXYIGAZ2Y !t LA (G@LAOKFff& NBI dzA
vehicle location (AVL) system, and therefore are more difficult to create and maintain. However, making
reaktime information available to transit ridersilivlikely have a larger positive impact on transit riders
than static information alone. For example, in Puget Sound, W&kins et alfound that when riders
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