
 

  
New England University Transportation Center 

77 Massachusetts Avenue, E40-279 
Cambridge, MA  02139 

617.253.0753 
utc.mit.edu 

 
 
 
 
 

Grant Number: DTRT12-G-UTC01 
 
 

Project Title: 
 

Crowdsourcing Real-Time Traveler 
Information Services: Issues, Challenges 

and Recommendations 
 

Project Number:  Project End Date:  Submission Date:  

UCNR24-31A 08/22/2015 01/11/2016 

 
 

 
Principal 
Investigator:  

Karthik C Konduri 

Title:  Assistant Professor 

University:  University of Connecticut 

Email:  kkonduri@engr.uconn.edu 

Phone:  860-486-2733 
 

Co-Principal 
Investigator:  

Nicholas E Lownes 

Title:  Associate Professor 

University:  University of Connecticut 

Email:  nlownes@engr.uconn.edu 

Phone:  860-486-2717 
 

 

 

 

Year 24 Final Report 

The contents of this report reflect the views of the authors, who are responsible for the facts and the accuracy of the information 
presented herein.  This document is disseminated under the sponsorship of the Department of Transportation, University Transportation 
Centers Program, in the interest of information exchange.  The U.S. Government assumes no liability for the contents or the use thereof. 

 
The New England University Transportation Center is a consortium of 5 universities funded by the U.S. Department of Transportation, 

University Transportation Centers Program.  Members of the consortium are MIT, the University of Connecticut, the University of Maine, 
the University of Massachusetts, and Harvard University.  MIT is the lead university. 



INTRODUCTION 
Traditional solutions to traveler information services rely on fixed sensor networks (in the form 
of loop detectors, and traffic detection cameras), augmented with reports about planned and 
unplanned network perturbations to provide real-time traveler information services (RTIS). The 
information provided by RTIS is often limited in its coverage because of high cost of installing 
sensors across entire networks. Further, data is often delayed owing to limitations of 
communication and transmission technologies, and sensor network unreliability leads to a lack of 
information provision. Additionally, physical sensor networks are prohibitively expensive to 
maintain and operate.  

Recent advances, however, in information and communication technologies – in the form 
of smartphones and portable handheld devices – combined with participatory paradigms of 
information sharing, such as crowdsourcing, offer the ability to overcome challenges associated 
with traditional information provision solutions that rely on physical sensor networks. In this 
new wave of traveler information services, consumers with location-aware and data-enabled 
devices serve as a network of mobile sensors providing information about prevailing network 
conditions. This approach of traveler information has potentially wider coverage, almost real-
time currency, and redundancy in data collection due to the participatory paradigm of 
information sharing. Additionally, since the end users serve as sensors, there is little investment 
involved in deploying the sensor network and minimal cost is incurred in maintaining and 
operating the information services. 

Despite the potential of crowdsourced based RTIS solutions, a number of issues abound 
about its feasibility and applicability to provide complete traveler information about entire 
transportation networks across all modal alternatives. To this end, researchers have developed a 
prototype of a RTIS solution called RETTINA to assess and evaluate the feasibility of providing 
real-time traveler information based on crowdsourced data. In the next section, an overview of 
the RETTINA prototype is presented. In the last section, some ongoing and future work is 
described. 
 
RETTINA: REAL-TIME TRANSIT TRAVELER INFORMATION 
RETTINA stands for Real-time Transit Traveler Information. It is a prototype of a crowdsourced 
real-time traveler information prediction system which utilizes mobility traces shared by users to 
provide real-time traveler information. Figure 1 provides an overview of the system. The system 
includes two components, namely, a user-end (also referred to as a front-end) and a back-end. 
The bottom portion of the figure (below the thick black line) shows the user-end of the system. 
The user-end includes an Android based smartphone application that is used by crowdsourcers 
(users of the system). The smartphone application allows users to interact in two ways. First, 
users will be able to access information about both expected traveler information (based on 
historical information) and real-time traveler information (based on prevailing conditions). 
Second, users will be able to share real-time traveler information both passively (about their 
current location as they pursue a trip) and actively (about prevailing network conditions such as 
disruptions, accidents, weather conditions, and ride experience).  In the bottom half of the figure, 
the data that is accessed by the users is shown with incoming arrows and data that is shared by 
the users is shown with outgoing arrows. 

Information shared by the users is sent to the back-end shown in the top portion of the 
figure (above the thick black line). The data shared by the users is consumed in real-time to 
provide traveler information about prevailing conditions. Back-end features hardware and 
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software to process, predict, and disseminate real-time traveler information. The connections and 
workflow between different components of the backend infrastructure are shown in solid arrows. 
In RETTINA, currently only the passively shared mobility traces are utilized to predict real-time 
traveler information. While the other unstructured information about traveler observations and 
ride experience can be shared by users, they are currently not utilized. The critical back-end 
components include a Hidden Markov Model based map-matching algorithm that predicts the 
potential path of the crowdsourced mobility trace and maps the mobility trace to the underlying 
road network. The map-matched information is then utilized to not only to predict the real-time 
traveler information but also to populate/update historical information about travel conditions on 
the transportation network. A critical challenge with crowdsourced mobility traces is that it is 
often incomplete and provides information about only a subset of links from the entire network. 
This is primarily because at any given moment, users in a region are not traversing all links. 
Further, even if users traverse all links, only a small portion of those users participate in 
crowdsourcing solutions. In RETTINA, a trajectory based regression technique that combines 
incomplete data about prevailing travel conditions (on a subset of links) afforded by 
crowdsourced mobility traces is utilized to predict traveler information for the entire 
transportation network. 

 
Figure 1: Overview of the RETTINA: Real-time Transit Traveler Information 
 
ONGOING AND FUTURE WORK 
While RETTINA prototype has been fully developed, it hasn’t been field tested. The front-end 
smartphone application, is currently under Beta testing. The back-end was tested and validated 
by utilizing location traces of shuttles serving the University of Connecticut to predict estimated 
arrival time for any given origin-destination pair. The prediction results show that the back-end 
is accurate and robust even under varying levels of coverage and sampling frequency of the 
location traces. The study researchers wish to build on this effort to field test the RETTINA 
solution. Additionally, RETTINA will be distributed under open-source licensing agreements 
allowing other researchers to systematically address issues of quality and validity of 
crowdsourced data; algorithms and approaches for synthesizing structured and unstructured 
crowdsourced data; and understanding participant behaviors as they relate to motivations for 
participation, and incentives for continued involvement. 


