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I.
PROBLEM TITLE

Improving access and management of transit ITS data
II.
RESEARCH PROBLEM STATEMENT
Archived data from bus and rail intelligent transportation systems (ITS) is an extremely valuable resource for transit service planning and management.  Vehicle location and passenger activity data from automatic vehicle location (AVL), automatic passenger counter (APC) and automatic fare collection (AFC) systems can be leveraged to provide essential insight into transit operations and can be used to inform decision making to increase the efficiency, productivity and safety of transit service. These data sets are also key elements in the big data analytics tasks that are often required in the context of better linking transit within the broader shared mobility service sector. 

There are, however, significant challenges: many agencies can’t get to the data at all or don’t understand what they have: data validation and quality control, integration and matching across various data sets, and aggregating data are difficult; as is developing the types of reports, tools and analytics that really inform transit agencies.  Even when transit agencies, researchers and consultants do address these challenges, it is very difficult to share their work with others because the same types of data are managed very differently among transit agencies.  The result is that transit ITS data is rarely used to its full benefit.
Creating a common approach to accessing and managing archived transit ITS data would facilitate the development and exchange of data management practices, of advanced reports and tools, and of new analytical techniques among transit agencies which would otherwise be too complex, too time-consuming, too costly, or even out of reach.   A common definition of data structures for transit ITS data is needed.  The use of the GTFS format as the basis for service planning tools is a useful comparison.  Because there is a common way of representing schedule data, the development of tools has been much faster than if every transit agency had their data in different formats.   This research effort seeks to provide similar advancements in the use of transit ITS data as GTFS has done for schedule data.

III.
OBJECTIVE
The objective of this research is to develop a common approach to accessing and managing archived transit ITS data that:

· Can be connected to data from many different existing systems,

· Addresses data access, data quality, and data integration tasks,
· Is flexible to meet differing needs of transit agencies and other users of transit ITS data,
· Will be continually improved, and shared across the industry, and
· Facilitates exchange of reports, tools, and analytical techniques based on transit ITS data.
The scope of ITS data elements includes the three most common types today: AVL data that includes timepoint arrival and departure times, as well as intermediate vehicle location observations; APC data that incudes boarding and alighting counts by trip and stop; and AFC data that incudes individual and/or summarized fare transactions.  These data elements would be matched with schedule service information, most likely in the form of GTFS data augmented with vehicle and driver schedule and assignment information. 

Based on these core input data sets, it is possible to calculate many important values related to transit such as on-time performance, dwell time, running time, speed, and passenger load.  It is also possible to aggregate these data, over multiple days of observations, and to summarize the data in many different ways such as totals by trip, time period, route, etc.

IV.
RESEARCH PROPOSED
The proposed research project will consist of five tasks: 

Task 1: Collect and analyze example datasets
This task will require collecting datasets as well as information on data management practices from transit agencies.  This information will help to inform the design of common data structures and data processing tools that will meet the needs of as many transit agencies as possible.  Doing this will require reaching out to transit agencies, assisting them in preparing the requested data if necessary, and then organizing and summarizing all the collected information.


Task 2: Design and validate data structures and API design 

This task will result in the specification of data table structures and data access routines (i.e., application programming interfaces (APIs)) for the data.    These will need to be validated with transit agencies to make sure they are complete as well as implementable.   

Task 3: Develop specification for data processors
This task will result in the specification of computer programs that perform critical data management tasks such as moving data from source systems into the common tables, matching of ITS data with schedules, integration of ITS data across different data types, identification and correction of data quality issues, calculation of key measures such as vehicle adherence and passenger load, aggregation and summarization of data over time, and advanced analytics of the data such as determination of passenger origin-destination information.

Task 4: Program and test data processors
This task will result in the development of the computer programs specified in Task 3. This task can be accomplished in many different ways and will provide a first step, but in the long term, the continual improvement of these tools, and the development of new tools, will be the lasting legacy of the overall research effort.

Task 5: Prepare and disseminate final report

Documentation will describe a common data structure for transit ITS data that will meet the needs of many different transit agencies using many different ITS systems and provide initial programs for a set of data processing tools to access and manage transit ITS data.  

V.
ESTIMATE OF THE PROBLEM FUNDING AND RESEARCH PERIOD
This research project will be completed over a 24-month period and is expected to cost $600,000.

Task 1: Dataset collection and analysis;  $175,000
Task 2: Common data structure and API design and validation; $100,000

Task 3: Data processor specification; ; $200,000

Task 4: Data processor programming; ; $100,000
Task 5: Draft and disseminate the final report; ; $25,000
VI.
URGENCY AND PAYOFF POTENTIAL
In two recent research papers, written on behalf of ITS America for USDOT
,
, Brendon Hemily outlined several key challenges and opportunities in the use of transit ITS data for planning and management.   In particular he notes that “discussions at meetings and workshops in recent years indicate that there continues to be significant challenges faced by transit agencies in deploying Transit ITS and in reaping the many potential benefits offered by these systems” and that “transit agency staff often remain perplexed by the volume and complexity of the data and the challenges in using it (e.g. processes to clean the data, data warehousing cost, multiple sources of ridership data, relationship to NTD, etc.), and are often not trained into the processes of transforming data into information.”  The result is that “[t]he challenge of how to use Transit ITS data remains one the most often heard concerns expressed by transit agency staff at Transit ITS meetings.” 

On the other hand, recent research literature has numerous examples of transit agencies performing one-off analyses resulting in a better understanding of the problems examined and, in some cases, the results of changes that were implemented.  This project explicitly recognizes the lack of replicability of the analyses at transit agencies and the national significance of current efforts.  Specifically, this project will:

· Support transit agencies that have difficulty accessing and using their archived ITS data
· Promote development and sharing of tools and reports based on ITS data
· Promote research using ITS data
· Bottom line: improve quality, efficiency and safety of transit service
VII.
RELATIONSHIP TO FTA STRATEGIC RESEARCH GOALS, TCRP STRATEGIC PRIORITIES, and/or TRB strategic, critical, and emerging issues

This research project offers two primary benefits for the transit industry and the general public.  First, it will help transit agencies to leverage investments that they make in ITS systems by ensuring that they are able to access and use the data that the ITS systems generate.  And second, it will facilitate the use of transit ITS data for any number of uses, including improving transit operations efficiency, attractiveness, and safety, and better integrating transit with other modes, including traditional modes such as autos, bicycling and walking, as well as new shared mobility options.


FTA’s research goals specifically identify a focus on “intelligent transportation system applications, and information dissemination” in order to “promote passenger safety and satisfaction and attract customers, [and] improve capital and operating efficiencies”
.  More specifically, the FTA’s ITS Transit Program seeks to “support America’s public transportation systems by leading the innovative development and application of ITS technologies through research, operational tests/deployments, evaluation, training, and outreach.”  The primary goals of this effort include the following items related to the research project proposed here: 
  

· Resolve issues regarding the development, implementation, and operation ITS Transit systems and their integration

· Deployment of increasingly integrated systems (from within a single agency/mode, to all transit modes, to the complete transportation system) in order to provide mobility and meet the transportation needs for all

· Remove the technological barriers to using ITS Transit to provide seamless reliable, integrated transit services and transportation systems in general

· Remove the institutional barriers to using ITS Transit to provide seamless reliable, integrated transit services and transportation systems in general

This project also supports four of the TCRP Strategic Research Priorities as follows:

· Enable Transit to Operate in a Technologically Advanced Society – by increasing the ability of transit agencies to leverage advance ITS systems.
· Continuously Improve Public Transportation – by facilitating access to data that is central to understanding and improving service.
· Flourish in the Multimodal Environment – by providing agencies better access to the data that is needed for the analysis that will support multimodal transportation networks.
· Revitalize Transit Organizations – by expanding effective use of data and technology systems, providing a framework for similar efforts beyond ITS systems.

 
VIII.
RELATED RESEARCH

There is no doubt that GTFS has laid the groundwork for this proposed research.  GTFS is principally designed to store and communicate data about scheduled service and GTFS-RT extends this to include real-time information. However, neither is intended to store or communicate archived ITS data.  The European Service Interface for Real Time Information (SIRI) standard conveys similar information for use in traveler information systems, but also does contain structures for historical ITS data.  

The APTA Transit Communications Interface Profiles (TCIP) standard is primarily concerned with the communication among ITS systems on a transit vehicle, and with the communication of schedule and ITS data onto and off of vehicles.  There are some data structures in TCIP for AVL, APC and AFC data that has been collected, but there is no consideration in TCIP for the long-term management and storage of transit ITS data.  The European Information Technology for Public Transport (ITxPT) effort of UITP has a similar focus.


The MBTA in Boston has implemented a system titled MBTA-performance that logs GTFS-RT data and processes into an archived data store with historical system performance data.  The data management concepts of MBTA-performance, which is intended to be an open source project, have several elements in common with this research proposal and that effort will provide significant input.  

Several transit agencies, research teams, and consultants have worked individually, in parallel, on the data access, data integration, data quality, and data aggregation challenges that this research project seeks to address, but it is critical that a more industry-wide approach be developed to ensure the benefits for all transit systems.  However, these prior efforts will be leveraged in order to ensure the success of this project.  As noted below, many individuals and organizations that work with transit ITS data have been involved in the conversations that have lead to this research proposal. Their active involvement ensures that as much as possible of past efforts will be brought to bear on the advancement of this research project.

   
IX.
PERSON(S) DEVELOPING THE PROBLEM
Transit agencies / authorities

· John Levin, Metro Transit, Minneapolis-Saint Paul

· Jeff Becker, Denver RTD

Research/Standards Institutions

System Vendors

Consultants/Foundations
· Brendon Hemily
X.
PROCESS USED TO DEVELOP PROBLEM STATEMENT
Over the past 18 months, over 70 individuals, representing 50 organizations have signed up to take part in the TIDES Project. TIDES stands for the Transit ITS Data Exchange Specification and the project’s goal is to achieve just the solution that is proposed for this research project.   The TIDES Project group identified above has met several times, both over the phone and in person when possible (at APTA and TRB meetings), to agree on overall project goals, develop a proposed architecture, and start the process of collecting data samples from transit agencies. This problem statement has been developed and reviewed by many group members in an effort to advance the goals of the TIDES Project.  Add reference here to footnote link to TIDES overview.
XI.
DATE AND SUBMITTED BY
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