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Florida 511 (FL511) is Floridaôs main 

system for public travel information. 

Despite extensive, live coverage of 

travel conditions on interstates, the 

FL511 Web site provides users with 

links only to transit system Web sites. 

Alerts, delivered only via text message, 

email, or phone call, are sent 

for a few interstates and 

major roads in Florida; they 

can be so numerous that 

useful information is lost, 

and accessing these messages 

while driving is hazardous. 

Researchers at NCTR 

investigated improving 

FL511, focusing on 

information delivery that is 

pertinent, timely, and 

customized to individual 

travel behavior.  

The researchers had 

previously developed TRAC-

IT , a software system that 

collects data about a userôs 

travel behavior and delivers 

real-time, location -based 

services using GPS-enabled 

mobile phones. This project 

enhanced TRAC-ITôs abilities 

by adding Path Prediction 

technology, by which TRAC-

Dynamic Travel Information Personalized 

and Delivered to Your Cell Phone  

IT creates a profile of a travelerôs 

typical daily movements and provides 

travel information or alerts based on 

this profile. For example, TRAC-IT 

can anticipate that a traveler is likely 

to drive home after work and can 

provide a travel advisory for the 

Researchers at NCTR 
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information delivery 
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individual travel 

behavior.  
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Directorôs Message 

It seems that virtually every industry today is concerned with 

workforce development. As the baby boomers retire and take their 

skills with them, how will they be replaced, and in a world of 

rapidly -changing technology and skill requirements, how will good employees 

be retained? Public transportation is particularly focused on identifying ways to 

attract and retain quality employees. Many of todayôs public transit systems 

hired in large numbers in the 1970s as private transit systems went out of 

business and were replaced by public authorities. The employees who joined in 

the 1970s are retiring, while the technology of buses and trains makes 

remarkable strides and requires people with electronics and computer skills. 

More significantly, many in the public transportation sector will tell you that 

they knew nothing about transit career opportunities when they were growing 

up. By most accounts, public transit is ñthe accidental profession.ò 

A significant symposium on Workforce Development was sponsored by the 

Council of University Transportation Centers  in Washington, D.C. in April 2012 

that brought together representatives from transportation, higher education, 

government, consultants, and many more to develop strategies for moving 

forward that will continue to be refined and implemented. NCTR is 

contributing in many ways to a massive initiative to attract and retain public 

transit employees.  

USF and our NCTR partners at North Dakota State University , the  

University of Illinois at Chicago , and Florida International University  all 

engage students on our research projects to introduce them to the real issues 

facing operating transit agencies, and some are placed in internships at these 

agencies. Several UTC consortium faculty are developing a new curriculum for 

universities throughout the country to introduce students to transit. NCTR 

produced ñCareers in Transit,ò a video designed for teenagers that emphasizes 

the green nature of transit and the technology being used (viewed on YouTube 

almost 13,000 times).  

We also produced a ñGuidebook for Startup Transit Agenciesò that enables 

people new to the industry to understand transit regulations and requirements 

so they can fully understand their new positions. Fellow NCTR researcher Jill 

Hough and I serve on a national Advisory Board for a project underway at the 

Heldrich Center for Workforce Development at Rutgers  entitled ñPublic Transit 

Occupational Guidebookò that identifies the 170+ different job classifications in 

the transit industry and the skills necessary for such work. This is the first 

comprehensive presentation of transit career opportunities and will be shared 

with secondary schools, colleges/universities, guidance counselors, and 

employment agencies, among others. We hope that public transportationðan 

industry providing so many good professional opportunities and a service so 

helpful to our economy, environment, and quality of life ðwill no longer be 

referred to as ñthe accidental profession.ò 

Joel Volinski   
Director, National Center for Transit Research   
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typical route. TRAC-IT supports 

other modes, such as public 

transportation, walking, or biking.  

The researchers designed a Fast GPS 

Clustering algorithm that uses 

location data from GPS-enabled 

mobile phones to determine points - 

of-interest the traveler often visits. 

This algorithmôs efficiency, compared 

to traditional hierarchical clustering, 

is critical for processing large 

volumes of GPS data. A Trip 

Segmentation (TS) algorithm divides 

GPS data into trips between points- 

of-interest to produce origin/

destination models. A Naïve Bayes 

classifier predicted probable traveler 

destinations and departure times.  

Researchers extended TRAC-ITôs 

abilities by accessing data from 

Dynamic Travel Information ðfrom page 1 Hillsborough Area Regional Transitôs 

automatic vehicle location (AVL) 

system and showed how to combine 

FL511 with transit data to create a 

multimodal traveler information 

system. Having one application that 

informs users about both traffic 

congestion and public transit options 

may encourage travelers to use 

transportation alternatives.  

Using the text-to-speech converter of 

the Android (Google, Inc.) 

smartphone operating system, 

researchers produced a mobile 

application, Traffic Text -to-Speech 

(TTS) that speaks alerts without 

driver action, creating a safer 

interaction between the driver and 

the alert system. Traffic TTS tracks 

user speed and waits for a complete 

stop before notifying the user of 

pending alerts.  

This project showed that Floridaôs 

traveler information system can be 

extended to other data sources, 

including public transportation, 

and provide timely, personalized, 

and appropriate information. 

Future work will focus on 

extending FL511 to more roads, 

integrating more real -time transit 

information, and deploying project 

technologies to the public.  

The final report for this study is 

available at http://

www.nctr.usf.edu/wp -content/

uploads/2011/03/77804.pdf . 

For more information, contact 

NCTR Senior Research Associate 

Sean Barbeau, barbeau@ 

cutr.usf.edu. 
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NCTR researchers 

examined the 

feasibility  

of building less 

expensive multimodal 

navigation systems 

using publicly 

available data and  

open -source trip 

planning software.  

Electronic navigation systems are now 

common and widely used, via Internet 

services, handheld devices, and 

devices in vehicles, to guide drivers 

using instructions and maps. Next-

generation systems will plan trips by 

other modes, such as public 

transportation, bicycling, and walking, 

and will be able to link different 

modes in one trip (e.g., bike to bus). 

Multimodal navigation systems will 

serve a broad range of users and 

promote alternative transportation.  

Current trip planners, such as Google 

Maps or Bing Maps, use proprietary 

systems and data collections that are 

updated slowly and include few 

alternative modes for limited areas. 

These services are not positioned to 

take advantage of user communities 

that can contribute and update large 

amounts of data or to respond to the 

needs of individual communities. 

Implementing a new proprietary 

multimodal trip planner in a city can 

be cost-prohibitive for many 

communities, as demonstrated by 

GoRoo.com in Chicago, which cost 

more than $1.2 million to implement.  

In this project, NCTR researchers 

examined the feasibility of building 

less expensive multimodal navigation 

systems using publicly available data 

and open-source trip planning 

software. The researchers identified 

basic requirements for a multimodal 

Enabling Cost -Effective Multimodal Trip 

Planners through Open Transit Data  

http://www.google.com/intl/en/landing/transit/#mdy
http://www.google.com/intl/en/landing/transit/#mdy
http://www.bing.com/maps/transitdefault.aspx
http://www.GoRoo.com
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trip planner, considering the unique 

needs of walkers, cyclists, and people 

with disabilities. For example, most 

navigation systems are concerned with 

finding the shortest or quickest route, 

but a walker or cyclist may be most 

concerned with a routeôs safety. 

Travelers with disabilities may want to 

know about impediments or support, 

such as stairs or curb cuts. 

The researchers identified the open 

multimodal data at OpenStreetMap.org 

and the open-source trip planner at 

OpenTripPlanner as useful to software 

developers implementing a 

multimodal navigation system. They 

describe in detail how to acquire data 

from public sources, including transit 

agency General Transit Feed 

Specification (GTFS) datasets, to 

expand the multimodal information 

that drives the system. Because 

OpenStreetMap (OSM) is user-

extensible, as the researchers reviewed 

data from OpenStreetMap, they also 

proposed several changes to 

OpenStreetMap coding conventions to 

improve its ability to meet the needs of 

a multimodal trip planner.  

To add transit data to OpenStreetMap 

more easily, an open-source software 

tool, GTFS-OSM Sync (GO-Sync), was 

developed that synchronizes bus stop 

data between transit agencies and 

OpenStreetMap. GO-Sync allows 

transit agencies to benefit from crowd-

sourced improvements to their bus 

stop inventory. Researchers also 

deployed a working OpenTripPlanner 

website prototype that uses data 

conforming to the conventions 

outlined in the project. Users of the 

website were able to compute routes 

between points, with links between 

walking, bicycling, and transit as 

needed to accomplish desired trips.  

The results of this project allow local 

transit services to develop practical, 

cost-effective multimodal trip 

planners drawing on local data 

interests.  

The full report is available at http://

www.nctr.usf.edu/wp -content/

uploads/2011/ 06/77926.pdf . Visit the 

project website for updated 

information about this research at 

http://www.locationaware.usf.edu/

ongoing-research/projects/open -

transit -data/ . 

For more information on the project, 

contact NCTR Research Associate 

Edward Hillsman, hillsman@ 

cutr.usf.edu. 
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 Elected officials, government 

executives, and transportation 

agencies are continually challenged to 

assess and explore methods for more 

efficient operation. One method long 

credited with increasing efficiency 

while reducing costs is contracting 

with the private sector to provide 

transit services. The trend for 

transportation agencies to purchase 

some or all of their services has shown 

a steady increase.  

The Florida Department of 

Transportation  (FDOT) contracted 

with CUTR and NCTR to investigate, 

document, analyze, and synthesize 

previous privatization experiences of 

providing fixed route bus public 

transportation services in Florida and 

the U.S. The extensive body of 

experience with purchasing 

transportation services reveals the 

pros and cons of this approach to 

more efficient use of public resources, 

as well as the strengths and 

weaknesses of the decision-making 

processes that led to transportation 

contracts. The researchers conducted 

a comprehensive 

review of past studies 

and reports on the 

topic of contracting 

fixed route bus service 

in the U.S. A 2001 

report from the 

Transportation 

Research Boardôs Special Report 258, 

Contracting for Bus and Demand -

Responsive Transit Services, provided 

an important historical view of the 

topic, with extensive survey results 

from 2000. Perspectives from this 

work were combined with those from 

other researchers to provide a timeline 

of the development of public 

transportation contracting and lessons 

learned. Reviewing studies going back 

to the ô80s, the researchers found that 

the decision to purchase services and 

the degree of success in doing so 

depended on completeness in 

assessing the costs and benefits, 

especially understanding the costs of 

administering, contracting and 

oversight. The efficiency gained 

through privatization depends on how 

competitive the marketplace for 

services is, and the drive for 

competitive pricing can seriously 

undermine the quality of services, 

which can defeat the purpose for 

contracting the service in the first 

place.  

Using the National Transportation 

Database, researchers examined 

trends in purchasing services by 

region, by type of service purchased, 

and by size of agency. The report 

includes detailed comparisons based 

on operating cost per revenue mile, 

per revenue hour, and by passenger 

mile. Researchers found that set 

Analysis of Contracting for  

Fixed -Route Bus Service  

Increase in percent of public transportation vehicles operated 

through purchased services for the U.S., the Southeast, and 

Florida from 1998 to 2008 (NTD data).  

Researchers found 

that the decision to 

purchase services and 

the degree of success 

in doing so depended 

on completeness in 

assessing the costs 

and benefits, 

especially 

understanding the 

costs of administering, 

contracting, and 

oversight.  
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