Moving Smart in Rhode Island 

Project Abstract

Real-time transportation system information is a critical element in the development of Intelligent Transportation Systems (ITS).  Currently, the Rhode Island Department of Transportation (RIDOT) is in the process of developing a fully integrated intelligent transportation system.   This system currently is composed of the following: a transportation management center (TMC), dynamic messaging signs (DMS); closed-circuit television (CCTV) cameras accompanied by video imaging process systems; and highway advisory radio (HAR).   RIDOT plans to have the capability in the near future  of monitoring and controlling several closed loop signalization systems, particularly alternate routes during an incident.  To make this a reality, research is needed to ensure that the appropriate transportation data is captured and developed, as well as an appropriate information system is developed.  This project proposes to ensure the following: (1) that appropriate real-time operating conditions data are captured and developed automatically into a user-friendly format stipulating travel time or speed; and (2) that a real-time information system prototype is developed that supports monitoring, warehousing/mining, and concurrent access via the web; and (3) that an integrated system combines and extends the existing stand-alone systems.

Project Description

The transportation system consists of several modes, which have various degrees of dependencies and interaction.  Unfortunately, transportation systems do no make themselves user-friendly to the public that it serves.  With the rapid advancement of communications and electronic technology, tremendous possibilities are provided to improve the way that information is provided to the traveling public about how to use the system effectively and efficiently.  With this being stated, this project is directed toward the development of an intermodal effort that collects and disseminates real-time information on several transportation modes (roadway conditions, rail, bus, ferry). 

Gathering and managing data about traffic conditions along specific routes is not an easy task for transportation agencies.  Gathering and managing real-time information on travel speeds or travel times between specific origin-destinations (O-Ds) is not an easy task either.  These two items collectively present the greatest challenge to the transportation system operator such as the RIDOT or municipality who is controlling traffic signals, dynamic message signs, audio advisories, et cetera.  Ultimately, the transportation system operator wants to present quality information to the user of the system, the traveler.  

There are two types of data-gathering and management that complement each other in this system.  One is persistent data-gathering and management, which will be accomplished by  RIDOT through the use of video imaging processing systems (VIPS).  This coverage is limited due to the placement of the permanent camera locations.  To provide data on other important routes, the use of probes in the system is a strategy that this research wishes to address specifically as a complementary means of providing the real-time data for the Rhode Island ITS development.   There are three interrelated challenges associated with the addition of these new features.  One is the mere introduction of the new techniques.  Another is the integration of the various data gathering and presentation systems to provide the end users with a coherent view of the real-time traffic situations as they arise.  The third involves the management of the data for short-term as well as long-term access to users of the system.  This research aims to address these challenges.

Using probes to measure travel time is a concept gaining increasing attention throughout the country.   There are various methods of attempting to gain this information real-time.  The successful TRANSMIT program in the NY/NJ area uses roadside toll tag readers to measure travel time of tag holders between readers.  Less successful was an attempt in Washington, D.C. to measure travel time by geo-locating cell phone users.  Inaccuracies due to radio frequency reflections and obstructions to line of sight prevented the desired degrees of precision in locating vehicles.  However, the new methodology promoted by US wireless may prove this concept viable.   One technique that draws on Automatic Vehicle Location (AVL) technology does look promising.  The AVL normally use Global Positioning Systems (GPS) to locate vehicles in a fleet and conveys information to a central dispatching point.  These systems usually can assess current speeds of the vehicles equipped with these devices.  Specifically, a TRIMBLE GPSTM system, adapted with special hardware and software by Battelle, is the AVL system that this project proposes to use.

This project is oriented toward acquiring an AVL system to use as a complement to the existing RIDOT efforts.  Currently, there is a  program that the RIDOT is developing called “Rhode Watchers”.  The Rhode Watcher program uses NextelTM celluar phones to report such roadway information as accidents, congestions levels, travel times and roadway debris.  This is a group of fifty chosen persons from the RIDOT.  This information is relayed to operators in the in the TMC and they manually update conditions.  To be able to automate this process is one area for the research to improve the capabilities of the system.  The next area of attack for the research is actually using probe vehicles such as the Rhode Watchers or RIPTA buses or general fleet vehicles to provide the real-time information on roadways where the VIPS is not available.  Ultimately, the tie-in is to use this data to provide better O-D data and provide real-time traveling conditions.  Since, these vehicles will only provide information randomly, travel time algorithms will be developed to provide information to the center to be used as needed to then provide to the transportation system users.  

The travel time algorithm development will be an effort based initially on capturing operating conditions on specific roadways that are identified by the RIDOT.   Once, these conditions are specified, the travel algorithm development can take place directly.  Data from the various components of the system, such as the VIPS and the probes will provide the starting point for the analysis.  Additional floating car analyses may be performed as well as a validation technique.  These data will allow the research to develop some predictive times initially, and then as more data is provided, a more robust modeling effort may be developed in the algorithm development.  One point of departure as an application for this data is the use of traffic assignment, User Equilibrim and System Optimal traffic assignment models, capacity restraint, and diversion models to help automatically determine the best diversion scenario for RIDOT to employ.

As for the other modes of transportation, this research envisions being able to ensure the provision of real-time data as well on rail and bus modes in general.  In regard to that, the research will provide information in a format that would be amenable to a kiosk.  

Ultimately, the project will provide a valuable practical experience in software and transportation engineering experience to computer science and civil engineering students. The project will be multidisciplinary in nature as students from the above-mentioned departments will work together. 

Project Objectives 

Ultimately, the objectives of this project are to develop:  (1) a system where appropriate real-time operating conditions data are captured and developed automatically into a user-friendly format stipulating travel time or speed; and (2) a real-time information system prototype that supports monitoring, warehousing/mining, and concurrent access via the web; and (3) an integrated system that combines and extends the existing stand alone systems.

Modal Orientation of the Project 

The orientation of the project is multi-modal in that it supports the development of a transportation system that enhances mobility for all users.

Task Descriptions 

The tasks needed to accomplish the objectives of the project include the following:

· Requirements 


This is oriented toward interviewing RIDOT TMC personnel and others involved in the integration process, including consultants as to the system requirements.  

· Software System Review
Existing and available system software will be reviewed tested by the Computer Science team to determine appropriateness for the project.  

· Architecture & Standards
This will include an extensive review of the National ITS Architecture (NITSA) to ensure that the project is conforming to it as well as the standards set through the National Transportation Communications ITS Protocol (NTCIP).  The NTCIP ultimately allows for interoperability, interchangeability, interconnectivity, and innovation.    The NITSA provides the basic tools for standard assessment as the project moves toward specifying the types of devices and the data transfer method, as well as how data objects are specified. 

· Automation of Existing Rhode Watcher Program

The present method of reporting and recording the above roadway information is an inefficient use of the staff.  This task includes determining an efficient way to automate this process.   

· Test of AVL Device

This will include the procurement of a GPS oriented device, coupled with the use of GIS to provide accurate travel time (or speed) data.  By mapping GIS coordinates of the road system, the GPS location of a vehicle can be mapped into a specific location on the map, and even displayed visually as a dot on a digital display.  The task associated with this is validating the device and determining the ability of transferring this data into a central location for updating roadway conditions.  A few of these devices will be acquired initially to serve as probes in the system to accompany the VIPS devices that will serve as permanent probes for the system.

· Development of Predictive Travel Time/ Speed Algorithm 

The tasks for this specific portion of the research include the review of traffic assignment, capacity restraint, and diversion models so as to be able to apply or develop an effective algorithm for the Rhode Island roadways. 

Milestones – This section should include project start and end dates, as well as identify significant dates within the course of the project.

Begin Project







August 1, 2000


Obtain AVL Devices






October 1, 2000

Develop System Requirements Documentation


January 31, 2001

Specify Architecture and Standards




Janaury 31, 2001

Conclude Testing and Translation of AVL Devices into GIS 
March 31, 2001


Define Travel Time/ Speed Algorithms



May 31, 2001

Software Design For Prototype




May 31, 2001

Complete Project






July 31, 2000

Relationship to other research or projects 

This project will link to the following existing URITC projects, “Exploring Ways of Influencing Transport Behavior through Telecommunications Technology” (N. Dholakia, N. Mundorf, R. Dholakia, J. Xiao) and “An Initial Prototype for the URITC Information System” (J. Peckham, L. DiPippo, and V. Faye-Wolfe).

Qualifications of Research Team:  

Professors Lisa DiPippo, Victor Fay-Wolfe, and Joan Peckham are experts in the area of real-time and distributed systems, and software and information system design.  Each has supervised several students in classroom and thesis projects.  Professor Hunter expertise is in transportation systems operations and planning, and he has taught an Intelligent Transportation Systems course.  

Budget:  Total Budget:  $136,457.  See Budget attachment for itemization.

Matching Funds:  

Faculty Academic Year Time:
$27,196

RIDOT:



$  9,600 

Street Smarts 



$28,000

Vanasse Hangen Brustlin

$  5,000

Total




$69,796

Diversity:  

The proposed research includes underrepresented faculty members—Lisa DiPippo, Chris Hunter, and Joan Peckham.  Professors DiPippo and Peckham will focus on the real-time information system design, while Hunter will focus on the travel time/ speed algorithm development.

Technology Transfer:  

The first step is to prepare a final document that can be accessed through the URITC website.  The second step is to publish papers on the research in peer-reviewed journals.  The third is to present findings at conferences.

Potential benefits of the Project

There are multiple benefits of this project.   One is the multi-disciplinary interactive research between computer science and civil engineering graduate students.  A second significant benefit is the real-time transportation information system development with the Rhode Island Department of Transportation through their Transportation Management Center.  This information will also be valuable in technology transfer for the URITC and its development of its TSAL.

TRB keywords

Intelligent transportation systems (ITS); geographical information systems (GIS); global positioning systems (GPS); automatic vehicle location  (AVL)

Student involvement

The project is dedicated to two graduate students being involved in this process – one from Civil Engineering and one from Computer Science who would work in a collaborative mode, sharing insight from their distinct backgrounds.

