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1.0 Introduction  

 
Knowing accurate information 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 arrive, the transit agency must share their schedule with riders.   

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 successfully plan an entire trip on a fixed-route transit system using printed 
information materials1. 

To help reduce the transit rider learning curve, many transit agencies have turned to website-based 
trip planners that give a traveler specific step-by-step direction on which routes to take from one 
location to another, based on a source and destination entered by the traveler.  The use of smart 
phones and other mobile technology has put these tools into the hands of the riding public.   Given that 
SunRail will attract 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 the rail service to be available via these trip planners.  In trip planners, it is 
necessary to include greater accessibility, awareness and seamless interaction with partner agencies to 
develop ridership markets.  

In the past, efforts to create electronic trip planners have produced mixed results nationally, some 
of which have been costly and at times, ineffective and since been abandoned.  However, in recent 
years commercial industry and other transportation service providers have driven the trip planning 
platform with ever more valuable features for transit users.  This technical report documents these 
developments and analyzes various on-line trip planning options for SunRail to consider; from the 
creation of in-house, standalone trip planners, to third party providers evolving with open source 
software solutions. 

The report includes outreach performed to other area transit agencies, including the current status 
and future plans of their respective trip planning capabilities.  The importance of partner transit 
agencies will be realized when customers of LYNX and VoTran choose to use SunRail and vice versa.  The 
use of any service should include the ability to obtain a trip planned across all agencies.  Florida 511 
offers an opportunity to disseminate traveler information for transit as well.  Its current capability and 
future for transit data and trip planning are described in this document.   

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

2.0 Summary of Coordination Activities with other Regional 

Transit providers  

 
SunRail can present a comprehensive regional approach in identifying trip planning services, 

routines for data production and maintenance, as well as the contact information needed to initiate rail 
inclusion start-up.  While featuring SunRail will be of value to users, a more complete network of transit 
options in the central Florida area will address mobility gaps by affording opportunities to include 
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connecting bus service information.  This is particularly true in the case of LYNX, the metro Orlando area 
bus service provider which will likely be used by riders as part of some trips taken on commuter rail.  So, 
before SunRail can fully explore its options, it is beneficial to understand where its regional partners in 
transit provision stand on existing and future trip planning capabilities. 

This outreach has taken the form of meetings between the CUTR study team 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 technical assistance and desire for continued coordination in the future on matters of 
customer information.  The following summaries describe what was learned about the two transit 
ǇǊƻǾƛŘŜǊǎΩ ŀŎǘƛǾƛǘƛŜǎ ƻƴ ǿŜō ōŀǎŜŘ ǘǊƛǇ ǇƭŀƴƴƛƴƎ ǘƻƻƭǎΦ 

2.1 August 2012 Meeting wi th VoTran  

VoTran has contracted with their electronic fleet management and transit information systems 
provider, Avail, to produce the necessary data for Google Transit, the most widespread web based trip 
planning service.  That data is now ready and available.  VoTran is anticipating being included in Google 
Transit by the end of the 2012.  VoTran reports their customer service call volume has recently increased 
primarily for requests for bus locations and directions.  VoTran hosts real-time 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 when SunRail goes into operation and is interested in regional trip 
planning for both its customer service representatives and customers. The agency currently provides the 
ability for customers to track the location of buses but does not provide travel planning applications. 

There have been anecdotal observations by VoTran Customer Service Representatives of an 
increased number of passengers with smart phones.  A customer survey is underway which will include 
measuring customer use of and access to web based applications. VoTran believes its 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 access to riders and reduce customer service call volume. 

VoTran has hired a company called Solodev to create a new website for the agency and to create 
other web development tools.  LYNX reportedly uses this 
same vendor for similar purposes.  

Overall, VoTran is very receptive to this SunRail 
assessment of trip planning options and will be a willing 
partner to participate in its development.  The availability of 
necessary data is a positive sign and SunRail would be 
amenable to publishing it to the general public, which is a 
key for more widespread inclusion in a variety of planning 
services.  VoTran would participate in a group meeting with 
LYNX and SunRail to discuss the findings of this study and 
possible partnerships moving forward. 

2.2 August 2012 Meeting with LYNX  

LYNX has implemented or is currently implementing 
several technology projects that are either directly or 
indirectly related to the SunRail trip planning effort.  LYNX 
has been using Google Transit, yet is not a featured transit 

ü VoTran does not 

currently have web-

based trip planning 

capability 

ü VoTran has produced 

the data required to be 

featured in Google 

Transit and other 

services (GTFS) 

ü VoTran is anticipating 

making web based trip 

planning available to its 

users 

ü VoTran is open to 

publishing their data and 

future coordination 

with partners for 

providing customer 

information 
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property based on the list of participating agencies on the 
Google Transit website.  A Google Transit interface is 
embedded on the golynx.com website and allows users to 
obtain transit directions there.  LYNX is also using the same 
data that powers trip planners for operating their enterprise 
T-BEST modeling platform (the only transit property to do 
this).  LYNX is both invested and committed to the data 
production that will be necessary to support the SunRail 
project.  This data production and its accessibility could 
provide an excellent opportunity for a SunRail / LYNX 
partnership. A real-time bus location system is being 
implemented by their transit information systems vendor, 
Mentor Engineering. 

LYNX is focusing on developing their new neighborhood 
flexible bus services.  One question to be addressed in this 
project is how these trip planners could accommodate 
flexible transit services, which feed fixed routes and is a 
viable transportation option to connect with SunRail.  LYNX 
staff cited Goroo, the metro Chicago transit trip planning 
application as a point of interest due to its data quality and 
scope.  The group discussed this type of effort, a custom 
solution which reportedly cost the RTA upwards of one million dollars to develop.   

LYNX is very interested in communicating with its passengers and is interested in publishing their 
data its third parties.  LYNX is partnering with a local realtor association and wants to make home buyers 
familiar with transit services as a selling point.  LYNX is also hiring a social media specialist and full-time 
software developer. 

LYNX expressed interest in participating in a group meeting with LYNX and SunRail to discuss the 
findings of this study and possible partnerships moving forward. 

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: 
 

¶ A self-hosted, vendor-furnished, web trip planner that is typically proprietary 

¶ Participation with the Florida State Department of Transportation  511 website 

¶ Third party-hosted services which are comprised of: 
o Mobile applications 
o Accessibility applications 
o Desktop & enterprise applications 
o Real time information systems 
 

 
 

ü LYNX currently 

provides web-based trip 

planning on its web 

homepage 

ü LYNX has produced the 

data required to be 

featured in Google 

Transit and other 

services (GTFS) 

ü LYNX did not indicate 

they had plans to 

expand beyond their 

current trip planning 

capability 

ü LYNX may consider 

publishing their data and 

intends to engage in 

future coordination with 

partners for providing 

customer information 
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3.1 Vendor Supplied 

Trip Planner  

Before the advent of a 
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 multi-jurisdictional trips.  
The primary option for many 
years had been to purchase 
software and integration 
services from a private vendor 
to create and maintain a web-
based trip planner for a transit 
provider.  The need for 
electronic trip planners was 
particularly great where several 
transit agencies operated within 
a region or metropolitan area, 
but each had their own system 
maps and schedules.    

Transportation management authorities (TMAs) and regional transportation authorities (RTAs) are 
often formed to address issues such 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 are two vendor supplied projects that can 
provide lessons learned when considering this option for deployment. 

A local example of this process can be cited from the South Florida Regional Transportation 
Authority (SFRTA).  SFRTA was formed in 2003 assuming responsibility for Tri-Rail commuter rail and 
coordinating region-wide 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.  This technology was relatively new at the time and little guidance was 
available on how to create such a service. 

Therefore, the group of transit agencies worked used a product from Trapeze, a transit scheduling 
software provider that also offers a web based trip planner2.  The interface of this product looked similar 
that of Ann Arbor Transit (see image), also a Trapeze trip planning service.  Working with a vendor 
supplied trip planner had its advantages and disadvantages.  By virtue of its other product line, Trapeze 
already had the schedules needed to feed the trip planning application.  The trip planning product also 
ƘŀŘ ŀƭǊŜŀŘȅ ǘƘŜ Ψrouting ŜƴƎƛƴŜΩ ŘŜǾŜƭƻǇŜŘ ǘƘŀǘ ǿŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ƻǇǘƛƳǳƳ ǘǊŀƴǎƛǘ ǘǊƛǇ 
path while allowing the user to choose the least expensive and lowest travel time options. 

At the time, the features could only be found in vendor supplied products, and the costs to build and 
maintain such service were typically burdened entirely to the deploying agency.  Fees had also been 
incurred for the software license, consultation, set-up and maintenance of these systems.  Technical 
issues also arose as the project team had to rely on street network data that contained many 
inaccuracies, thereby producing  

 

Image 1:  Ann Arbor Transit's Trapeze Trip Planner 
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trips for users that were not usable.  Also, when the system launched to the public, it provided distances 
in kilometers not miles. 

               
As a result, the product wasƴΩǘ well utilized and eventually discontinued as other options emerged. 
 
A better documented example of the costs and benefits of a vendor provided and supported 

solution can be found at the Chicago RTA and its web-based multi-ƳƻŘŀƭ ǘǊƛǇ ǇƭŀƴƴŜǊΣ άƎƻǊƻƻέ.  As part 
of this technical assistance, the research team reviewed an evaluation conducted by the Federal Transit 
Administration (FTA) in 2010 and followed up with a phone interview with the project manager of the 

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 users.3  Multi-
modal trip planning did not exist in the US 
at the time, with only limited applications in 
Europe.  Although the Transit 
Communications Interface Protocol 
Standard (TCIP) was the initially preferred 
data interchange format for the system, 
practicality forced the project to use an 
adapted vendor furnished application that 
had been used in London.  A national peer 
panel was assembled to oversee the project 
and it had planned to make use of a 
Systems Engineering Management Plan 
(SEMP) and Alternatives Analysis (AA). 

Early in the process, the challenges of 
an agency standalone product became 
clear.  The RTA had to secure funding from 
its partner agencies for operation and 
maintenance of the trip planner.  Partners     
                       had to provide datasets 

SFRTA Vendor Product Advantages: 
 

ü Mostly turnkey system 
ü Provided high level of 

functionality for its time 
ü Capitalized on existing transit 

schedule capacity 
 

 

SFRTA Vendor Product Disadvantages: 

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

properly 
ü Difficult to maintain over time 

Image 2:  Goroo Interface 
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to RTA to feed the trip planner in a non industry standardized format.  The lack of vendor support for 
TCIP-SCH, hindered the adoption of the TCIP standard for the project, and forced instead the use of 
proprietary formats.  Around this same time in 2005, Google Transit was emerging as an alternative to 
the standalone agency-supported model with advantage of simpler dataset format that could more 
easily be produced, as well as charging no fees to the transit agency for participation. 

User surveys, stakeholder interviews and market research were undertaken to tailor the goroo 
application to user needs.  A summary of costs associated with outreach and utilization from the goroo 
effort (see below) provide a baseline of what this type of effort could entail for SunRail. 

There are several benefits of the system, many of which are realized due to the large 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 its own pace 
and discretion, accelerating certain functions such as car and bike sharing, which is not a priority feature 
of competing products.  Chicago is also perfecting its real time information delivery, which will lead to a 
desired system enhancement, dynamic trip 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 course of the 
goroo implementation made those products the predominant method for agencies seeking to provide 
trip planning capability.  It may be that in the certain situations, an intensively maintained, self 
supported trip planner is preferable.  However, for most agencies, the ease of entry into web based trip 
planning is best accomplished with minimal effort and cost. 

 

3.2 State DOT 511 Trip Planners  

Another outlet for web-based trip planning is via 
state-administered traveler information systems.  In 
recent years, online traveler information systems have 
often been ƭŀōŜƭŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ά511 ǎȅǎǘŜƳέΣ ŀŦǘŜǊ 
the nationally standardized telephone number that 
travelers can dial to retrieve traveler information over 
the phone.  These systems provide real-time roadway 
information on major corridors with road closures, 
accidents, incidents and traffic.  In locations where 
transit is a viable alternative to personal auto travel, 
being able to compare the road and transit network 
side-by-side can help travelers make informed 

decisions about mobility.   
      

  
 

       

Goroo Market Research Costs: 

Focus Group - $40,000 / User Research Study - $100,000 / Search Engine Optimization - $48,000 

 

Anticipated Costs per Goroo website visit: 

23 cents per visit over 10 years    Source:  2010 DOT Evaluation Study 

Image 3:  New York DOT 511 Trip Planner 
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Expansion of 511 capabilities is seen in the 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 departures for transit.  The 511 webpage in the San 
Francisco Bay area was one of the first to launch and hosts transit information that is updated 
continuously. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

The state 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.  

The list is hyperlinked to ǘƘŜ ƘƻƳŜǇŀƎŜ ƻŦ ŜŀŎƘ ǘǊŀƴǎƛǘ ŀƎŜƴŎȅΦ  ¢Ƙƛǎ ΨƘŀƴŘ ƻŦŦΩ ǘƻ ǘƘŜ ŀƎŜƴŎƛŜǎ ŦƻǊ 
transit information acts as a placeholder for hosting future transit trip planning capabilities.  FDOT 511 
project management has been exploring multi-modal trip planning, including integrating multi-modal 
functionality in the most recent solicitation for management services due to be awarded sometime in 
2014.  Recent activity by FDOT included data acquisition from select Florida transit agencies in 
anticipation of this service.  However, that has been stalled due to the organizational issues with the 
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 coordinate within FDOT regarding the 
availability of traveler information systems. 

Image 4:  San Francisco 511 Real Time Transit Information 
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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 public4.  In 
2005, TriMet approached Google, as well as a few other driving trip planner vendors, and asked if they 
had any plans on incorporating transit in their trip planners based on public TriMet data.   Google was 
ǘƘŜ ƻƴƭȅ ǾŜƴŘƻǊ ǘƻ ǊŜǇƭȅ ǘƻ ¢ǊƛaŜǘΩǎ ǊŜǉǳŜǎǘΦ  ¢ǊƛaŜǘ ŀƴŘ DƻƻƎƭŜ ǘƘŜƴ ŘŜŎƛŘŜŘ ǘƻ ǘŜŀƳ ǳǇ ǘƻ ƛƳǇƭŜƳŜƴǘ 
a transit trip planner in Portland.  

One of the first issues that TriMet and Google faced was the problem of sustainable data ς in order 
to provide quality trips, the trip planner would need quality transit schedule, route, and stop data in an 
electronic format that was consistently up-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 Specification (GTFS)5.  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 format.  In 2006, five more agencies 

Image 5:  Florida Transit 511 Links 
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ǿŜǊŜ ŀŘŘŜŘΦ  DƻƻƎƭŜ ¢ǊŀƴǎƛǘΩǎ ǎǳŎŎŜǎǎ ŎƻƴǘƛƴǳŜŘ ŀǎ ƳƻǊŜ ŀƴŘ ƳƻǊŜ ŀƎŜƴŎƛŜǎ ǿŀƴǘŜŘ ŀŎŎŜǎǎ ǘƻ ŀ ŦǊŜŜ 
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 most popularly-used 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 world and is the defacto standard for this type of data.  Therefore, 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 third-party developer innovation, 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 planning, real-time 
information and interactive voice response (IVR) systems.  In fact, in 2010, the GTFS format name was 
changed to the General Transit Feed Specification to accurately represent its use in many different 
applications outside of Google products.   

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 discussed.  Then, an overview of the many 
different types of applications beyond online trip planners that are powered by GTFS data is presented. 

3.4 Extending the òOpenó Concept to Transit Software 

Over the last five years, the wide-spread availability of open transit data in the GTFS format has led 
to another event: the creation of open-source software that can consume GTFS data and provide 
customer-facing transit services such as trip planning or real-time arrival information. 

 άhǇŜƴ-ǎƻǳǊŎŜέ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǎƻǳǊŎŜ ŎƻŘŜ ƻŦ ǘƘŜ software application can be openly downloaded 
and examined.  The software code can be modified by a qualified software developer to customize and 
augment the software for particular local needs.  Support can be provided by an in-house software 
developer or consulting software developer, giving the agency flexibility over how and when the 
ǎƻŦǘǿŀǊŜ ƛǎ ƳƻŘƛŦƛŜŘ ŀƴŘ ŀǾƻƛŘƛƴƎ ǾŜƴŘƻǊ άƭƻŎƪ-ƛƴέ.  Since developer communities often form around 
open-source projects, users of open-source software can benefit from the implementation of new 
features or the fixing of certain bugs by other users in the community.  So, if Transit Agency A fixes a bug 
in open-source transit software and contributes this code-change back to the community, Transit 
Agency B can benefit from this same bug fix without spending time to implement the same software 
changes.  Therefore, open-source projects can create a shared investment in a single product that is 
much larger and potentially more cost-effective than a project that any individual user could create on 
their own. 
άhǇŜƴ-ǎƻǳǊŎŜέ ŘƛŦŦŜǊǎ ŦǊƻƳ άŎƭƻǎŜŘ-ǎƻǳǊŎŜέ ŀǇǇƭƛŎŀǘion software, which is typically purchased from 

a software vendor; subsequently the application code is only modified through updates issued by that 
software vendorΣ ŀƴŘ ŜǾŜƴ ǘƘŜ ŀƎŜƴŎȅ ǘƘŀǘ ǇǳǊŎƘŀǎŜŘ ǘƘŜ ǇǊƻŘǳŎǘ ŘƻŜǎƴΩǘ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ǎƻǳǊŎŜ 
code.  If the original vendor goes out of business, it can be very expensive or even impossible to find 
ŀƴƻǘƘŜǊ ǾŜƴŘƻǊ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǎŀƳŜ ǇǊƻŘǳŎǘΦ  LŦ ǘƘŜ ŜȄƛǎǘƛƴƎ ǇǊƻŘǳŎǘ ŎŀƴΩǘ ōŜ ǎǳǇǇƻǊǘŜŘΣ ǘƘŜ ŀƎŜƴŎȅ 
must purchase an entirely new product from a new vendor to replace the existing product, which can be 
very costly. 
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It is important to note that open-source 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 open-source software is beyond the scope of this paper, so the interested reader is 
referred to additional resources. 

Notable open-source transit software using GTFS data that has been publicly deployed in production 
use at transit agencies includes OpenTripPlanner (http://opentripplanner.org), a true multimodal trip 
planner, and OneBusAway (http://onebusaway.org/), a customer-facing real-time estimated arrival 
information system.  Since this report focuses primarily on trip planning, the OpenTripPlanner software 
ǿƛƭƭ ōŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ŘŜǘŀƛƭ ōŜƭƻǿΦ  hƴŜ.ǳǎ!ǿŀȅ ƛƴ ǘƘŜ άwŜŀƭ-ǘƛƳŜ ¢Ǌŀƴǎƛǘ LƴŦƻǊƳŀǘƛƻƴέ ǎŜŎǘƛƻƴ ƛǎ 
discussed later this report. 

 

3.4.1 OpenTripPlanner 

OpenTripPlanner6 (OTP) is an open-source 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 deployments. TriMet in Portland, OR launched an official production trip planner 
using OTP software (http://ride.trimet.org/ ) (Image 6) in August 2012, following a 10-month beta 
version deployment. 

 
Image 6: Screenshot of OpenTripPlanner showing a transit and bike trip in Portland, Oregon 

(rtp.trimet.org) 
 
 
The multi-modal aspect of OTP means that it is possible to plan many types of trips using the trip 

planner, including transit-only (with walking), bike and transit, driving and transit (utilizing park and ride 
locations), bike-only, walking-only, or driving-only trips. 

 

http://opentripplanner.org/
http://onebusaway.org/
http://ride.trimet.org/
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Image 7:  Screenshot of OpenTripPlanner transit and bicycle trip preferences selector 

 
The multimodal bike/transit trip planning features of OpenTripPlanner are especially useful for areas 

with many bike-and-ride customers, or bicycle facilities.  
Street, bike path, and pedestrian path data for OTP typically comes from OpenStreetMap 

(http://www.openstreetmap.org/ύΣ ǿƘƛŎƘ ƛǎ ŀ Ǝƭƻōŀƭ ά²ƛƪƛǇŜŘƛŀέ ŦƻǊ ƎŜƻƎǊŀǇƘƛŎ Řŀǘŀ ǘƘŀǘ ŀƴȅƻƴŜ ǿƛǘƘ ŀ 
registered account can contribute information to.  As the name suggests, OpenStreetMap data is open 
for anyone to use, and therefore it can be used in 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 open-source agencies have the ability to closely 
control trip planner results and the way in which information is presented to customers.  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 non-profit organization OpenPlans (http://openplans.org/) to help 
maintain their OTP software, although the software is hosted on TriMet servers.   

OpenPlans also provides a fǊŜŜ άh¢t 5ŜǇƭƻȅŜǊέ ǎŜǊǾƛŎŜ όhttp://deployer.opentripplanner.org/ ) for 
agencies to preview OTP for their transit network.  OTP 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 hosting cost 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 regional-implementation approach for OpenTripPlanner seems to offer the greatest benefit for 
transit passengers and agencies in a region, as many agencies can pool resources to create a trip 
planning product that works across multiple connected systems.  To pursue a regional trip planner 
approach, transit agencies would need to identify and work with partner agencies.  An ideal lead agency 
should have information technology and/or GIS staff experts to manage the implementation process. 

 
 
  

http://www.openstreetmap.org/
http://openplans.org/
http://deployer.opentripplanner.org/
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3.5 Creating and Disseminating GTFS Datasets  

Before SunRail can benefit from Google Transit and 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 how their data will fit into this 

format. 
2) Determine if SunRail going to create and maintain the GTFS data in-house, or whether they will 

depend on external organizations for this service. 
3) Select a process for GTFS creation and dissemination that matches with the SunRailΩǎ 

requirements 
4) Determine if the SunRail is 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 of the SunRailΩǎ D¢C{ Řŀǘŀ ŦƻǊ ǘƘŜ 

chosen audience. 
6) Share a list of third-party transit application using the {ǳƴwŀƛƭΩǎ GTFS data 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 discussed.  Then, an overview of the many 
different types of applications beyond online trip planners that are powered by GTFS data is presented. 

3.6 Overview of GTFS  

GTFS represents fixed-route schedule, route, and bus stop data in a series of comma-delimited text 
files compressed into a ZIP file. 

Figure 1 shows the contents of a GTFS ZIP file from Hillsborough Area Regional Transit (Tampa, FL) 
(HART) and the contents of the stops.txt file within it that contains information about the name, ID, and 
location of every HART bus stop. 

 

 
Figure 1:  A GTFS dataset from a transit agency consists 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 bus stops 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 on the GTFS reference website.   

3.7 Creation and Maintenance of the GTFS dataset  

SunRail would first want to make 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 data up-to-date.  Major schedule 
changes can occur 3-4 times a year for large agencies, although, rail systems 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 in-house technical expertise, they may wish to produce and maintain the 
GTFS feed themselves.  Several of the industry-standard scheduling software packages from vendors 
such as Trapeze, HASTUS, Connexionz, and Mentor Engineering (similar to LYNX) can often export 
agency data into the GTFS 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 data processing on the GTFS data 
exported from these tools before it will be acceptable for application use. 

If SunRail will not use scheduling software, there are free spreadsheet-based tools for creating and 
maintaining GTFS data such as and XLS Tools for Google Transit, which was ǊŜǇŀŎƪŀƎŜŘ ŀǎ άD¢C{ 
.ǳƛƭŘŜǊέ ōȅ ǘƘŜ wǳǊŀƭ ¢Ǌŀƴǎƛǘ !ǎǎƛǎǘŀƴŎŜ tǊƻƎǊŀƳ. OpenPlans, a nonprofit 501(c)3 that produces open-
source civic software, is working on an open-source web-based GTFS Editing Tool.   

3.7.2 Outsource 

Vendors such as Trillium Solutions, Inc., TransitEditor, and Next Insight Transportation Software 
provide tools and services that could aid SunRail in formatting and maintaining its data in GTFS format, 
ranging from online tools that are operated by the agency to a full service model 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 determined by the 
number of stops or stations, complexity and variation of the routes and schedules, and the availability 
and quality of existing stop or station location, schedule, and route alignment data. 

3.8 GTFS Data Dissemination  

3.8.1 Benefits for Public Dissemination of Data 

Once SunRail has determined a method for producing and maintaining GTFS datasets, they would 
next consider who they will share the data with.   
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As mentioned earlier, some transit agencies choose to share their data only with select vendors 
(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 data7.  Open data policies are not limited to 
only the largest agencies, though.  According to 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 data8Φ  ¢ƘŜ ¦Φ{Φ ŦŜŘŜǊŀƭ ƎƻǾŜǊƴƳŜƴǘ Ƙŀǎ ŀƭǎƻ ǇǊƛƻǊƛǘƛȊŜŘ ŀƴ άƻǇŜn data 
ƛƴƛǘƛŀǘƛǾŜέ ǘƻ ŜƴŎƻǳǊŀƎŜ ƎƻǾŜǊƴƳŜƴǘ ŀƎŜƴŎƛŜǎ ǘƻ ǊŜƭŜŀǎŜ ǘƘŜƛǊ Řŀǘŀ ǘƻ ǘƘŜ ǇǳōƭƛŎΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƻǇŜƴ 
data has also been embraced on a federal level.  Globally, there are estimated 261 agencies worldwide 
that have chosen to share their data publicly9. 

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 Philadelphia, 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 interested readers 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 
Wong et al. conclude that legal and brand usage concerns can be overcome, based on the authorsΩ 

interviews with SEPTA, CTA, BART, NYMTA, and MBTA, as well as their first-hand experience assisting in 
the public release of GTFS data for the Metropolitan Atlanta Rapid Transit Authority (MARTA) in Atlanta, 
Georgia10.  Additionally, none of the agencies from this study reported any serious legal issues resulting 
from the release of GTFS data to the public.  TriMet also confirmed with an author of 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 this topic11. 

An author of this paper has discussed the issue of loss of web traffic and loss of control of 
dissemination of transit service information with TriMet in Portland, Oregon.  Carolyn Young, Executive 
5ƛǊŜŎǘƻǊΣ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ŀǘ ¢ǊƛaŜǘΣ ǎŀƛŘΣ ά¢ƘŜ ώ¢ǊƛaŜǘϐ ǘǊƛǇ ǇƭŀƴƴŜǊ Ƙŀǎ ōŜŜƴ ǘƘŜ Ƴƻǎǘ 
requested page 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 visitors who may not be familiar with the TriMet 
ǿŜōǎƛǘŜΦέ  

In some ways, TriMet feels that they have better control over transit information dissemination by 
ƻǇŜƴƭȅ ǎƘŀǊƛƴƎ ŀ D¢C{ ŘŀǘŀǎŜǘ ǘƘŜƴ ǘƘŜȅ ƘŀŘ ǇǊŜǾƛƻǳǎƭȅ ǿƛǘƘƻǳǘ ƻǇŜƴ ŘŀǘŀΦ  aŎIǳƎƘ ǎǘŀǘŜǎΣ ά¢ƘŜ Řŀǘŀ ƛǎ 
already out there.  Developers can screen-ǎŎǊŀǇŜ ώǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦŦ ƻǳǊ ǿŜōǎƛǘŜ ƛŦ ǿŜ ǿŜǊŜƴΩǘ ǎƘŀǊƛƴƎ 
ƻǳǊ D¢C{ Řŀǘŀϐ ǿƘƛŎƘ ƛǎƴΩǘ ƛŘŜŀƭ ŦƻǊ ǘƘŜ ŎǳǎǘƻƳŜǊǎ ƻǊ ǘƘŜ ŀƎŜƴŎƛŜǎΦέ  .ȅ ƻǇŜƴƭȅ ǎƘŀǊƛƴƎ D¢C{ Řŀǘŀ ǿƛǘƘ ŀ 
ά¢ŜǊƳǎ ƻŦ ¦ǎŜέ ŀƎǊŜŜƳŜƴǘΣ ¢ǊƛaŜǘ Ƙŀǎ ŀ ŎƻƴǘǊŀŎǘǳŀl relationship with all the data disseminators and is 
able to directly control what data developers consume, ensuring that they are getting quality TriMet 
data.  As far as controlling the quality of third-ǇŀǊǘȅ ŀǇǇǎ ǘƘŜƳǎŜƭǾŜǎΣ aŎIǳƎƘ ǎŀȅǎΣ άLŦ ǿŜ ƎŜǘ Ŏǳǎǘomer 
complaints, I direct them back to the [third-ǇŀǊǘȅϐ ŘŜǾŜƭƻǇŜǊΦ  LǘΩǎ ƴƻǘ ŀƴ ƛǎǎǳŜ ŀƴŘ ǿŜ ŘƻƴΩǘ ǊŜŎŜƛǾŜ ǘƘŀǘ 
Ƴŀƴȅ ŎƻƳǇƭŀƛƴǘǎΦ  aƻǎǘ ǇŜƻǇƭŜ ƪƴƻǿ ǘƻ ŎƻƴǘŀŎǘ ǘƘŜƳ ŘƛǊŜŎǘƭȅΦέ12 
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3.9 Terms of Use for Public Data  

As mentioned in the previous section, if SunRail should decide it wants to publicly share its data, it 
ǎƘƻǳƭŘ ŜȄŀƳƛƴŜ ǇƻǎǎƛōƭŜ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ Řŀǘŀ ǳǎŜǊǎΦ  {ƻƳŜ ǇǊƻǾƛŘŜǊǎ ƻŦ D¢C{ Řŀǘŀ ǇǊƻǾƛŘŜ ŀ ά¢ŜǊƳǎ ƻŦ 
¦ǎŜέ ƻǊ ŀ ŘŜǾŜƭƻǇŜǊκƭƛŎŜƴǎŜ ŀƎǊŜŜƳŜƴǘ ǘƘŀǘ ŘŜŦƛƴŜ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ ŀǇǇƭƛŎŀǘƛƻƴ ŘŜǾŜƭƻǇŜǊǎ ǳǎƛƴƎ ǘƘŜ 
ŀƎŜƴŎȅΩǎ ƻǇŜƴ D¢C{ Řŀǘŀ ŦŜed. 
.Ŝƭƻǿ ŀǊŜ ŜȄŀƳǇƭŜǎ ƻŦ ŀƎŜƴŎƛŜǎ ǘƘŀǘ ƘŀǾŜ ŀ ά¢ŜǊƳǎ ƻŦ ¦ǎŜέ ŀƎǊŜŜƳŜƴǘ ǘƘŀǘ ŀǇǇƭƛŎŀǘƛƻƴ ŘŜǾŜƭƻǇŜǊǎ 

Ƴǳǎǘ ŀƎǊŜŜ ǘƻ ǿƘŜƴ ǳǎƛƴƎ ǘƘŜ ŀƎŜƴŎȅΩǎ ŘŀǘŀΥ 
1. TriMet (Portland, OR) 13 
2. BART (SF Bay Area) 14 
3. Corona, CA 15 
4. PSTA (Clearwater, FL) 16 
5. HART (Tampa, FL) 17 
Other providers 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 does not deem it 
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 reserves 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 rights to the data. 

3.10 Dissemination Methods for Public GTFS Datasets  

After any transit 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 (e.g., Google 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 primary global directories of publicly accessible data: 

¶ GTFS Data Exchange 18 

¶ Public Feeds wiki page on Google Transit Data Feed Google Code project 19 
Another example of GTFS data publishing is a regional approach where all GTFS data feeds for a 

number of nearby agencies 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: 

¶ Oregon Department of Transportation Public Transit Division20 

¶ New York State Department of Transportation 21 

¶ Massachusetts Department of Transportation 22 
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3.11 Highlighting Transit Application Powered by GTFS Data  

When applications are created by third-party developers using ŀ ǘǊŀƴǎƛǘ ŀƎŜƴŎȅΩǎ D¢C{ ŘŀǘŀΣ ǘƘŜ 
agency may choose to make transit riders aware of these applications.  One method of increasing 
awareness is to showcase certain applicatƛƻƴǎ ƻƴ ǘƘŜ ŀƎŜƴŎȅΩǎ ǿŜōǎƛǘŜΦ 

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 examples of medium to large transit agencies that publish 
ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ оǊŘ ǇŀǊǘȅ ŀǇǇƭƛŎŀǘƛƻƴǎ ƛƴ ά!ǇǇ /ŜƴǘŜǊέ ǿŜōǎƛǘŜǎΦ  City-Go-Round is a global directory 
of third-party transit applications.  In fact, City-Go-Round Ƙƻǎǘǎ ǿƘŀǘ ƛǘ Ŏŀƭƭǎ ƛǘǎ Ψaƻǎǘ ²ŀƴǘŜŘΩ board, 
which is a list in order of agency size, of transit agencies that do not provide open data.  LYNX is second 
on this list ƻŦ ά[ŀǊƎŜǎǘ ǘǊŀƴǎƛǘ ŀƎŜƴŎƛŜǎ ǿƛǘƘ ƴƻ ƻǇŜƴ Řŀǘŀέ.  
This demonstrates an unmet demand from the application 
development community to 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 transit 
information to lower the amount of effort required for 3rd-
party application developers to launch mobile apps for their 
agency.   

Typically, in order to utilize a GTFS dataset in a 3rd party 
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 simply requests and displays this 
information that was calculated by the server.  For example, 
ǘƘŜ ƳƻōƛƭŜ ŀǇǇ Ƴŀȅ ƳŀƪŜ ŀ ǊŜǉǳŜǎǘ ǘƻ ǘƘŜ ǎŜǊǾŜǊ ǘƘŀǘ ŀǎƪǎ ά²Ƙŀǘ ǊƻǳǘŜǎ ŀƴŘ ǎǘƻǇǎ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ǘƻ 
ƎŜǘ ŦǊƻƳ {ǘƻǇ L5 орс ǘƻ {ǘƻǇ L5 фнуΚέ  ¢ƘŜ ǎŜǊǾŜǊ ǿƛƭƭ ǊŜǎǇƻƴŘ with a series of routes, stops, and 
transfers in a particular format, which are the instructions that are shown to the user. For real-time 
ƛƴŦƻǊƳŀǘƛƻƴΣ ǘƘŜ ǊŜǉǳŜǎǘ Ƴŀȅ ōŜ άIƻǿ ƭƻƴƎ ǳƴǘƛƭ ǘƘŜ ƴŜȄǘ ōǳǎ ƻƴ wƻǳǘŜ р ŀǊǊƛǾŜǎ ŀǘ {ǘƻǇ L5 нфрΚέ ǿƛǘƘ 
the response beƛƴƎ άр ƳƛƴǳǘŜǎέΦ  aŀƛƴǘŀƛƴƛƴƎ ǘƘŜ ǎŜǊǾŜǊ ǘƘŀǘ ǇǊƻŎŜǎǎŜǎ ŀƴŘ ŎŀƭŎǳƭŀǘŜǎ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ 
an extra cost and effort for a developer.   

Many transit providers have chosen to set up their own interfaces and servers, called Application 
Programmatic Interfaces (APIs), in order to reduce this burden on 3rd party application developers. 

Open-source applications such as OpenTripPlanner23 have reduced the necessary effort to establish 
a scheduled transit trip planning API for an agency, since OpenTripPlanner uses GTFS data to create the 
API.   

Real-ǘƛƳŜ ǘǊŀƴǎƛǘ ƛƴŦƻǊƳŀǘƛƻƴ !tLǎ ǘȅǇƛŎŀƭƭȅ ǊŜǉǳƛǊŜǎ ƛƴǘŜƎǊŀǘƛƻƴ ǿƛǘƘ ŀ ǘǊŀƴǎƛǘ ŀƎŜƴŎȅΩǎ ŀǳǘƻƳŀǘƛŎ 
vehicle location (AVL) system, and therefore are more difficult to create and maintain.  However, making 
real-time information available to transit riders will likely have a larger positive impact on transit riders 
than static information alone.  For example, in Puget Sound, WA, Watkins et al. found that when riders 

Image 8:  Open Data Request List 




































