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I.  Background

Transit is a vital element of a healthy transportation system.  One of transit’s most important benefits is its ability to move many people efficiently and to reduce the economic costs of congestion.  Congestion annually costs more than $75 billion in wasted time and fuel in our major metropolitan areas. American productivity is dragged down by driving gridlock and highway snarls. Without transit, the nationwide costs in these metropolitan areas would be $94 billion, or $19 billion higher than current costs.  Cities that are choked with driving slow the delivery of goods, which makes American products less competitive. Transit’s challenge is to address this situation by reducing travel by car, thereby improving the commute times of transit riders and automobile users alike.

The Federal Transit Administration (FTA) has a strategic goal of promoting the development of a transportation system that is accessible, integrated, efficient, and offers flexibility of choice.  To do this, local areas would need to increase intermodal physical, informational, and service connectivity.  Multimodal traveler information systems facilitate informational connectivity by integrating information on transit modes with information on driving or intercity bus/rail transportation options.  The foundations of a multimodal system are single mode systems that provide information on each mode as a system, regardless of how many agencies contribute to service.

Existing multimodal information systems usually take the form of web portals, where each mode provides information on its service and real-time travel conditions separately.  For transit, there are currently about three dozen web-based automated trip planners, which riders can use to develop travel itineraries by filling in a form about start and end points and when they would like to make the trip.  While a few provide driving or walking directions to or from transit, none gives an integrated real-time comparison of travel options for both transit and driving. 

This operational test will demonstrate technical and institutional feasibility of an integrated multimodal trip planner for a corridor, and lay the groundwork for successfully implementing regional multimodal trip planners in regions.  It will demonstrate integration of existing single mode trip planning through the use of eXtensible Markup Language (XML) schemas based on the Society of Automotive Engineers (SAE) Advanced Traveler Information Systems (ATIS) Standard (J2354) and the Transit Communications Interface Profiles (TCIP) standards.  The ideal project would integrate individual transit agencies into a multi-agency regional transit trip planner and combine transit trip planning with driving and possibly intercity trip planning, to the extent that it is appropriate for the selected corridor.  The operational test will provide valuable information on technology applications that support the FTA’s United We Ride program.

II. Vision, Goals and Objectives

The vision of a web-based modally integrated trip planner is a system that:

· Provides door-to-door travel options with transit treated as a single system regardless of how many separate agencies provide service for a given trip

· Includes at least transit, driving, walking (e.g., walking to transit), and multimodal travel (e.g., driving to transit) as options, but may also include options for bicycling, carpooling, intercity bus/rail transportation, or other modes

· Includes parking information where applicable

· Incorporates accessibility information and features of the transportation network (e.g., street types, pedestrian signals, curb cuts, accessible transit locations) and accommodates customer preferences and constraints (e.g., minimum walking distance, fastest trip, rail only, accessible features and locations)

· Uses historical or real-time data/information on travel times to enable travel choices throughout the metropolitan region based on typical or real-time transit and driving travel conditions:

· Uses historical or real-time driving data/information to recommend a route for an auto trip and to compute the estimated travel time

· Uses schedule travel time data on transit routes to compute the estimated travel time for a transit trip; incorporates real-time information on transit incidents and delays, and provides alerts of these incidents and delays and/or uses this information in the recommendation of routes and estimation of travel times

· Includes travel costs for all modes included in the trip planner, including parking costs (if applicable)

· Is integrated with existing systems using Intelligent Transportation Systems (ITS) standards implemented in XML

· Is Section 508 compliant

· Maintains or reduces operating costs per passenger mile and offsets other costs, such as call center or e-mail responses

· Facilitates increases in transit ridership

Due to limited funding, anticipated technical and institutional challenges, and the complexity of the envisioned multimodal trip planning system in general, the FTA realizes that the operational test may not be able to fully achieve the vision described above.  Therefore, to simplify matters and to meet realistic expectations, the operational test will be structured in a manner to achieve the vision incrementally (in full or in part), being conducted in phases as outlined in Section V.
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Figure 1 illustrates the envisioned multimodal trip planning system framework and the use of standards for messages exchanged between system entities.  A full description of the diagram is included in the appendix.  The minimum core multimodal trip planning system (discussed in Section V) includes the items within the red dashed line.

The goals of the operational test are to demonstrate the technical and institutional feasibility of a standards-based, integrated, multimodal trip planner using XML, and to analyze the feasibility of the vision.  Ultimately, FTA aims to show that integration costs can be reduced through the use of standards, and that ridership can be increased through the deployment of multimodal trip planners.

The objectives of the operational test are to: 

· Develop a door-to-door multimodal trip planner that incrementally achieves the vision (in full or in part) as described above and in Section V, using XML to exchange traveler information data between system entities

· Evaluate use of the trip planner to gain a better understanding of the design and marketing necessary to achieve the vision  

· Identify technical and institutional hurdles and possible solutions to achieve the vision

· Evaluate the benefits and impacts of the system

III. Project Evaluation Activities

In order for this operational test to facilitate the development of additional multimodal trip planners in ways that are more likely to increase transit ridership, data and results from the operational test must be analyzed, documented and reported.  Accordingly, evaluations are an integral part of the operational test.  To that end, an evaluation plan will be developed in cooperation with the FTA, Federal Highway Administration (FHWA) and the United States Department of Transportation (USDOT) Volpe Center.  The evaluation plan will provide the evaluation objectives and proposed methodology in addition to other items, such as hypotheses, measures, evaluation deliverables and schedule.  It will be tailored to the specifics of the proposed system, and will be designed to:

· Identify characteristics and needs of door-to-door multimodal trip planner users to understand what types of travelers use the system (commuters, visitors, etc.)  

· Identify the types of trips for which a multimodal trip planner is used in contrast to trips planned through the existing transit trip planner.  For instance, are typical origins, destinations and trip lengths different?  Are the times at which the trips are taken different?

· Assess the effect on ridership and mode choice, and factors that influenced or could influence users in their choices

· Evaluate system costs and effects on other agency costs, such as customer service

· Identify technical and institutional hurdles and possible solutions, as well as other impacts of the system 

Ten percent (10%) of the total project funds will be designated for evaluation activities.  The recipient shall perform a self-evaluation of the system with management oversight and technical assistance as necessary from the FTA, FHWA and the USDOT Volpe Center.

IV. Funding

The operational test will be funded at up to $1.08 million, with $580,000 available in the first year and the remainder ($500,000) available in the second year, subject to budgetary approval.  Other federal funds may be used in this project.  Federal ITS funds shall not exceed 80% of total project costs.  Matching funds may come from public or private sector sources.  Twenty (20) percent of the matching share must be from non-federally derived funding sources, as statutorily required.  Additionally, the funds must consist of either cash, substantial equipment contributions that are wholly utilized as an integral part of the project, or personnel services dedicated full-time to the proposed project for a substantial period, as long as such personnel are not otherwise supported with federal funds.  Non-federal project costs are not eligible for satisfying this twenty (20) percent minimum “hard” match requirement.  The non-federally derived funding may come from state, local government, or private sector partners.  None of the match requirements may be met by non-federal match contributions applied to other federal contractor cooperative agreements and/or grants.  Funds for the grant(s) are derived from Section 5207 of the Transportation Equity Act for the 21st Century (TEA-21, Public Law 105-178).  These funds were transferred to FTA from FHWA.  The amount to be obligated is for a purpose consistent with TEA-21 Section 5207, Research and Development, and consistent with 49 U.S.C. Section 5314(a).

The U.S. DOT, the Comptroller General of the United States, and, if appropriate, individual states have the right to access all documents pertaining to the use of federal ITS funds and non-federal contributions.  Non-federal partners must submit sufficient documentation during final negotiations and on a regular basis during the life of the project to substantiate these costs.  Such items as direct labor, fringe benefits, material costs, consultant costs, subcontractor costs, and travel costs should be included in that documentation.

V.  Phasing

Due to the uncertainty of receiving additional funding above the initial $580,000, and the complexity of this project, the multimodal trip planner shall be modular in design, consisting of subsets of the functions discussed in the vision in Section II, and built in phases.  The web interface shall be Section 508 compliant for all phases of the multimodal trip planner.

Phase I shall include the operational test and evaluation of a core multimodal trip planning system.  At a minimum, the core multimodal trip planner shall consist of two or more existing individual local/regional public transit trip planners and one or more existing driving itinerary generators integrated through the application of SAE ATIS and/or TCIP standards in XML format.  In addition, it shall include the provision of trip planning data from one or more small transit agencies to at least one of the local/regional public transit trip planners.  The core system shall generate itineraries for trips in at least one corridor where there are viable mode choices, using schedule transit travel times and typical driving travel times based on a congestion multiplier.  The core system will provide a side by side comparison of trip itineraries for a trip made by transit, an automobile, and a combination of the two.  Where applicable, it will include walking directions and parking information.  It may include options for bicycling and carpooling.  The core system will incorporate accessibility information and features of the transportation network (e.g., street types, pedestrian signals, curb cuts, accessible transit locations) and accommodate customer preferences and constraints (e.g., minimum walking distance, fastest trip, rail only, accessible features and locations).  It will include travel costs for all modes included in the trip planner, including parking costs (if applicable).  Phase I shall include the development of the core system design, development of a comprehensive plan for evaluating the full system (including all proposed phases of the system) as discussed in Section III, and development, marketing, implementation, operation, maintenance, and evaluation of the core system.

The subsequent phase or phases shall add functionality to the core multimodal trip planning system and include the operational test and evaluation of the cumulative system.  Functionality to be added to the core shall include the following, in prioritized order:

1. Use of historical or real-time driving data/information on travel times in developing the itineraries (real-time data/information is preferred)

2. Use of real-time transit information on incidents and major delays in developing the itineraries

3. Inclusion of intercity bus/rail trip planners

4. Additional roadway (e.g. arterials) and transit route coverage (i.e., in addition to the one or more corridors of the core system)

Proposals shall include a detailed discussion of proposed phasing of the operational test.  Proposals shall identify specific phases, and the tasks and system functionality included in those phases.  At a minimum, there shall be a decision point at the end of each phase for continuing to the next phase, but it may be prudent to identify additional decisions points throughout the project.  A key decision point will be at the completion of the evaluation plan.  Because of the possible difficulties associated with obtaining sufficient quality data for the evaluations, it is not a foregone conclusion that this operational test and evaluation will be completed.

VI.  Schedule

It is anticipated that the multimodal trip planner development project will last a maximum of 24 months or two years; this includes project start-up, technology integration, operation and evaluation.  The project must remain operational for a period long enough to obtain valid evaluation data.  The data collection period will be for a minimum of six months from the time that the project is fully operational (i.e. all elements are working as intended).

VII. Deliverables

At a minimum, the lead agency shall provide the following deliverables during and at the conclusion of the operational test:

· Monthly progress reports including information on milestones achieved and funds expended

· Twice yearly meetings at USDOT headquarters in Washington, DC to discuss progress, data collection and interim evaluation results

· An evaluation plan, as described in Section III

· At the conclusion of the operational test, an evaluation report summarizing the methodology and presenting the results of the evaluation described in Section III

· At the conclusion of the operational test, a final report addressing lessons learned, especially with respect to the use of standards to develop and operate the system

· Presentations at three conferences to be specified by FTA and FHWA.  The conferences will probably be chosen from those sponsored by the American Association of State Highway and Transportation Officials (AASHTO), ITS America and the American Public Transportation Association (APTA).

The evaluation and final reports must be provided in a Section 508 compliant format.

VIII. Proposal 

Proposal Guidelines

A proposal shall not exceed 50 pages in length, including title, index, tables, maps, appendices, abstracts, resumes, and other supporting materials.  A page is defined as one (1) side of an 8.5 by 11-inch paper, line spacing no smaller than 1.5, with a type font no smaller than 12 point.  Ten copies plus an unbound reproducible copy of the proposal shall be submitted.  The cover sheet or front page of the proposal shall include the name, address, and phone number of an individual to whom correspondence and questions about the application may be directed.  In addition, an SF-424, Application for Federal Assistance, form must be completed and submitted with the proposal.  The form may be obtained at www.whitehouse.gov/omb/grants. 

Each proposal shall include a Technical Plan, Financial Plan, and a Management and Staffing Plan that describes how the proposed objectives will be met within the specified time frame and budget.  These plans should contain the following information:

A.  Technical Plan

General Requirements

1. The proposal must provide a comprehensive and concise plan that ensures development and deployment of the agreements and technology necessary to support the development and implementation of a multimodal trip planner.

2. The technical plan must contain a description of the local area/jurisdiction where the operational test will take place.  This description should include size, population, driving congestion, geographic and development characteristics.

3. Proposals must include documentation of any existing or planned interagency agreements or public/private cooperative arrangements necessary for conducting the operational test.  If signed agreements cannot be included, a statement that an agreement is being developed will suffice.

4. The proposal shall provide a “Statement of Intent” to develop a system consistent with the National ITS Architecture.  The proposal shall also provide a “Statement of Intent” to design a system that is consistent with the SAE ATIS Standard and TCIP standards, and uses the XML schemas for these standards provided by the FTA at the time of contract award.  There should be a “Statement of Intent” to adhere to Section 508 requirements for accessibility.

Project Overview

1. Describe the proposed system, including what modes and specific transportation systems will be incorporated, how the proposed system will be integrated with and supported by existing single mode trip planning and traveler information systems, and what data sources will support the capabilities of the proposed system.  Include a general description of the trip planner functionality, such as inputs, options, outputs, etc.

2. Describe which public and private organizations will contribute, and which agency will lead.  Identify existing technological and institutional linkages within and across organizations, and business models as appropriate.

Technical Approach

The technical approach will be judged on its ability to achieve the short term vision described in Section II.  Within the technical approach, the following areas must be clearly addressed:

1. Describe the system design concept.  Describe the extent of proposed agency coordination, technologies to be used, system integration, and partners.

2. Describe the approach by which the system design concept will be refined, developed, and operationally tested.

3. Describe implementation of the system in probable phases with funding for each phase clearly specified.  Because a portion of the funds for this operational test are subject to future budgetary decisions, the project should be divided into phases so that there will be a full plan and a functional system in place within the funding available in the first year, and enhancements or added capabilities under the full plan using later year funds.  Document the schedule of work, assumptions and technical uncertainties, and proposed specific approaches to resolve any uncertainties.

4. Describe how the project team will address service delivery issues, and in particular how it will market the system.  Describe the plan for concluding the operational test (Closure Plan), indicating whether hardware, software, and infrastructure will remain in service, be sold, or returned to participating vendors, if applicable.  Closure Plans may be contingent on the results of the operational test, in which case, more than one Closure Plan may be developed.

Tasks, Milestones, Deliverables and Schedule

1. Identify and discuss the major tasks to be performed for all proposed phases.  In addition, identify the estimated number of hours and cost for performing each task.

2. Identify and discuss the deliverables to be submitted to the FTA and major milestones of the project.  The deliverables and milestones shall be clearly identified with the associated tasks.

3. Identify the project schedule (timeframe), including all proposed phases.  The schedule shall identify the sequencing of /relationship among the tasks and the duration of each task.  The schedule shall also specify the milestone and deliverable dates (timeframes).

B. Management and Staffing Plan

1. Identify management and key professional/technical responsibilities for the overall program.  Include an organizational chart providing the names and positions of all project management and key professional/technical staff.  

2. Demonstrate that the project manager(s) is (are) capable, available, and able to commit to a level of involvement that ensures project success.

3. Include biographical data on project management and key professional/technical personnel.

4. Provide the estimated number of hours by task for each job classification.  Provide names for project management and key professional/technical staff.

C. Financial Plan

The proposal shall provide an in-depth description and assessment of the total cost of achieving the objectives of the Multimodal Trip Planner field operational test.  The financial plan should describe a phased approach that delineates what will be accomplished with the project funding.  Specifically, the financial plan shall provide the following:

1. Provide a description of total project costs and of matching funds.

2. Provide a budget, identifying costs for system design, development, marketing, implementation, project management, operations, maintenance, and evaluation support.

3. Provide cost estimates by task and phase as defined in the technical plan.

4. All financial commitments to the project, from both public and private sectors, shall be documented in a signed Memorandum of Understanding (MOU) and included in the proposal.

IX.  Proposal Evaluation Criteria 

The primary evaluation criterion for the proposal will be the degree to which the proposed system automatically provides realistic multimodal and single mode door-to-door travel itineraries in a user-friendly manner that facilitates mode choice.  The system must include at least transit and driving as options, but may also include options for carpooling, walking, bicycling, intercity bus/rail transportation, or other modes.  The system must provide step-by-step directions, travel times, parking information (if applicable), and costs for all trips planned.

In addition to the above general evaluation criteria, the following specific criteria will be used in evaluating the proposals:

· Geographic coverage—The corridors or regions that will be served by the multimodal trip planner are a significant part of the congested area and include transit service that would be an attractive alternative to driving for people living or working in the area.
· Congestion index for the region—An estimated or calculated Roadway Congestion Index (RCI) greater than 1.0 indicates congestion.  The region must have an RCI greater than 1.0 for the proposal to be successful.  This requirement increases the likelihood that there is sufficient congestion for local travelers to be interested in obtaining information on travel times and mode choices.  The RCI for many areas can be obtained from the Texas Transportation Institute (TTI), calculated according to their method or estimated using the following methodology: 

Calculate the Freeway Roadway Congestion Index (FRCI), using data available from the FHWA publication, “Highway Statistics” or other local source as follows:

	Freeway Roadway Congestion Index
	=
	Freeway VMT per lane mile

	
	
	14,000


Calculate an estimated RCI using the following equation:

Roadway Congestion Index = 0.344 + 0.696 x FRCI

· Realistic timeline—The timeline incorporates sufficient time to develop and implement the institutional, technical and marketing aspects of the project.

· Availability of sufficient data—Existing data are available on typical or real-time performance of the modes included, sufficient to allow a realistic choice between modes for trips that occur in the geographic area covered by the operational test.

· Existence of modal components—Component systems, such as transit trip planners, should already be developed, in development, or funded and scheduled to be operational by the start of the operational test.
· Ability to link to a 511 system—The ability of the multimodal trip planner to link to or provide information over a 511 traveler information system.

· Lead agencies—A lead agency should be designated that is familiar with facilitating multimodal and multi-agency cooperation. 
· Partnerships with other public agencies and private companies—If a public-private partnership is included in the project, the business models of the private partners should be described and include statements of their commitment to the project and likelihood of sustainability beyond the end of the operational test.  The participation of Transportation Management Organizations (TMOs) and social services organizations is encouraged to assist needs definition and publicity.
· Cost—the cost of the operational test should be reasonable and realistic

· Commitment to a local match—The source of the local match should be identified.
· Qualifications and experience—qualifications and experience of individuals and organizations with respect to project management and technical capabilities

· Demonstration of ability to operate and maintain system—For the system to be a useful showcase, it must be operated and maintained beyond the development period.  The proposal must demonstrate or provide evidence of ongoing funding for the system and a sustained relationship among partners.

X. Grant Requirements

The following items are required for this operational test:

· Completion of SF-424 Application for Federal Assistance form (see section VIII above)

· Certifications and Assurances

· Compliance with FTA’s Master Agreement

XI. Additional Resources

There are a number of resources available that may help in responding to this request for proposals.

· The Texas Transportation Institute (TTI) Urban Mobility Study: http://mobility.tamu.edu/ums/
· Highway Statistics: http://www.fhwa.dot.gov/policy/ohpi/hss/hsspubs.htm

· The most recent balloted versions of the ATIS standard, as implemented in an XML schema, can be obtained from the SAE ATIS Committee or at http://www.itsware.net/xml/atis.xsd.

· APTA has released version 2.5 of the TCIP draft standard for review and comment by the APTA TCIP Technical Working Groups prior to adoption as an APTA standard.  The latest version of the TCIP standard may be viewed at http://www.arincxchange.com/exchange/login.cfm.  The user ID and password are: apta guest. (type “apta guest” in both user ID and password fields).  Version 2.5 of the TCIP standard may be found as the file named “TCIP Doc V 2.5.pdf” dated 5-10-04 under the “Review Doc” tab.  The complete TCIP XML schemas may be found as the file named “TCIP4-30-01.xsd” dated 5-07-04 under the “Wrkng Docs” tab.  Both the “Review Doc” and “Wrkng Docs” tabs are found under the “Prog Info” master tab.  If APTA releases TCIP version 2.6 before the end of the RFP response period, new pdf and schema files will be added under the tabs mentioned above; they may be recognized by their updated file names and later publication dates.

· Information on Section 508 and web site accessibility: http://www.section508.gov/ and http://www.w3.org

XII.  List of Acronyms and Abbreviations

APTA

American Public Transportation Association

asp

active server pages

asynch
            asynchronous

ATIS

Advanced Traveler Information Systems standard

cfm

cold fusion markup language

FHWA

Federal Highway Administration

FTA

Federal Transit Administration

HTML

HyperText Markup Language

HTTP

HypterText Transfer Protocol

ISP

Information Service Provider

ITS

intelligent transportation systems

jsp

java server page

LRMS

Location Reference Message Specification

MPO

Metropolitan Planning Organization

NWS

National Weather Service

O/D

origin/destination

PI

Passenger Information TCIP business area objects / message sets

SAE

Society of Automotive Engineers

SOAP

Simple Object Access Protocol

SP

Spatial Representation TCIP business area objects / message sets

TCIP

Transit Communications Interface Profiles

TMC

traffic management center

USDOT
United States Department of Transportation

XML

eXtensible Markup Language

XSLT

eXtensible Syle Sheet Transform

Appendix

The interface diagram, Figure 1, illustrates the entities and data flows that provide the framework for a standards-based multimodal trip planning system via the Internet as envisioned by the Federal Transit Administration and outlined in the request for proposals (RFP).  The diagram illustrates a potential logical architecture and does not prescribe a physical design.  The physical implementation of the system will be dictated by the needs, constraints, and conditions of the specific area covered.

The boxes on the right are entities that should currently exist or be operational by the time the project is awarded, if they are to be included in the operational test (i.e., these entities are not to be developed for the operational test; the operational test will demonstrate the integration of these existing systems).  Stacked entities indicate multiple individual and independent systems.  At a minimum, the entities on the right to be included in the core multimodal trip planning system include the following:

· Two or more local or regional transit trip planners

· One or more small transit agencies

· One or more driving itinerary generators

The box in the lower left hand corner is the multimodal trip planner, which will be developed in this operational test.  The minimum core multimodal trip planning system is identified within the dashed line.

The numbers are possible steps in the trip planning process.  They are an example and are provided for illustrative purposes only.  Not all of the steps need to be provided or followed exactly as shown in the diagram for the operational test.

The ovals are standardized data messages that flow between the entities, many of which use eXtensible Markup Language (XML) schemas.  The use of standardized data messages for creating transit, driving, and multimodal itineraries is required in the operational test.  The use of other standardized data messages provided in the diagram is optional.  XML schemas, upon which the standardized data messages will be based, are referenced in the RFP.

The following information is provided below:

· Description of the entities

· Description of standardized data messages

· Possible steps in creating a multimodal trip planning itinerary

· Background information and issues

Entities (boxes):

Traveler

This entity is the individual requesting the door-to-door trip planning service.  Based on the trip parameters provided by traveler, the system will generate and deliver multimodal trip planning information to the traveler via the Internet. 

Multimodal Trip Planner

As defined in the RFP, the door-to-door multimodal trip planning system will obtain trip parameter information from the traveler, process the input data and data provided by other traveler information systems, generate comparative origin-to-destination (door-to-door) trip planning itineraries, and provide the itineraries to the requester in a comparative format.  The system will provide a web-based interface to the end user (traveler).  It is envisioned that the system will be operated and maintained by the primary or largest participating agency, MPO, a state agency, or ISP.  The system will need to be able to send traveler requests to several other entities identified in the interface diagram and described below, receive responses from these entities, combine and process the data, and submit the aggregated information to travelers in response to their requests.

Driving Itinerary Generator (one or more)

These systems parse a route request, containing an origin, destination, driving preferences (e.g., fastest route), and constraints (e.g., oversized load), process the data and generate a driving itinerary, and return the itinerary to the requester. They may also deliver detailed maps of the generated itineraries.  The driving itinerary generator may be used for a trip taken completely or in part (e.g., from the trip origin to a transit park-and-ride lot) by auto.

TMC, MPO, ISP, NWS, Highway Authority (one or more)

These entities include driving management centers, metropolitan planning organizations, information service providers, the National Weather Service, highway authorities, etc. that collect, process, and/or provide roadway related data and information, such as incident, construction, driving congestion/speed, weather, and other roadway conditions information.  These entities may collect and process a single type of data or collect and aggregate data from several systems and providers.  Data may be current (real-time) or archived (historical); however, data coverage should be sufficient to provide meaningful roadway conditions information for one or more routes in a region.  These data will be combined with the driving itinerary data to compute a driving time estimate and/or choose a least-time driving itinerary based on real-time or near real-time driving information (this process/function will be performed by the multimodal trip planner).

Local or Regional Transit Trip Planner (two or more)

These systems provide trip planning services for a traveler taking a transit trip, typically within a city or metropolitan area, using one or more local and/or regional transit systems.  They parse a transit trip request, containing an origin, destination, time of trip departure or arrival, and other customer preferences and constraints (e.g., minimum walking distance, fastest trip, rail only, accessible features and locations), process the data and generate one or more transit trip itineraries, and deliver the itinerary(ies) to the requester.  Calculation of transit trip travel times are based on schedule data and may be revised using real-time transit data/information (see Real-time Transit Information entity below).  Depending on the service types provided in the region, the trip planner may be single mode or multimodal with respect to transit (e.g., bus, light rail, commuter rail).  Some transit trip planners may deliver detailed maps, such as walking directions/routes from the origin to the transit entry point, at transfer points, and from the transit exit point to the final destination.  A local or regional transit trip itinerary planning system may be developed, operated, and maintained by a single, dominant transit agency in a region or a consortium of collaborative partners.  In the case of a collaborative transit trip planner, the trip planner is typically operated by the largest participating agency, the MPO, or a state agency.  In some cases, the region’s primary agency or consortium of agencies will offer to provide the services of its transit trip planning system for smaller local transit agencies unable to operate and maintain their own systems.

Small Transit Agency (one or more)

Many small transit agencies do not have the resources to implement and maintain transit trip itinerary planning systems of their own.  However, small transit agencies may contribute to a local or regional transit trip itinerary planning system owned and operated by a larger, dominant transit agency or a consortium of larger transit agencies in the region, by providing route, schedule, fare, and other data.  In this scenario, the small transit agencies provide service adjacent to or in the same service area as the dominant transit agency or consortium of transit agencies.  Data are provided in a standard format (i.e., TCIP) or converted to the data format and structure used by the local or regional transit trip planning system.

Real-time Transit Information

These systems, which may include automatic vehicle location (AVL) systems or derive their information from AVL systems, provide real-time data/information to transit trip planning systems on transit incidents and delays.  The transit trip planning system may use the real-time data/information to post an advisory on an itinerary concerning the incident or delay, recommend the appropriate route (e.g., fastest route) in consideration of the transit incident or delay, and/or compute the estimated travel time for the transit trip, based on real-time instead of schedule information.

Intercity Bus/Rail Provider Trip Planner (one or more)

These systems provide trip planning services for a traveler taking a trip between separate, distinct cities or metropolitan areas using an intercity bus or rail provider.  They are owned and operated by the intercity bus or rail provider, and parse a trip request, containing an origin, destination, trip departure and return date and time, and other user references, process the request and generate one or more trip itineraries, and deliver the itinerary(ies) to the requester.

Standardized Data Messages (ovals):

1: Trip request (HTTP)

The trip request is a formulation of the origin, destination, way points, preferences, and constraints that the customer has expressed for his/her trip.  The request may be for a trip that is one-way, round-trip, or multi-leg.  It can be implemented rather freely using an HTTP request.  The ATIS Standard contains XML messages for carrying route and itinerary requests, but this project does not require the capability for creating those messages at the traveler’s end.

2a: Origin, destination, time (HTTP or XML ATIS)

This message consists of a request by the multimodal trip planner for a driving itinerary.  It contains an origin, destination, departure or arrival time, possible way points or partial route, preferences (e.g., highway only, scenic route), and constraints (e.g., minimum bridge height, weight/axle restrictions). The request can be formulated using HTTP or SOAP (encapsulated ATIS XML message) as long as it follows the element names and data types of the XML ATIS schemas.  TCIP does not support detailed driving instructions and thus does not support detailed driving requests.

2b: Driving itinerary (HTML or XML ATIS)

This message consists of one or several driving routes responding to a previously sent request for driving directions.  It consists of one or more routes made of geographical references and one or more itineraries containing directions, mileages, costs, and travel times for each of the referenced locations of the route(s).  XML ATIS can be used to transfer these itinerary messages to the multimodal trip planner and can easily be transformed into a webpage (HTML format).  An ATIS driving itinerary may be used by itself or referenced from within a TCIP message.

Road conditions (asynch) (XML ATIS)

These messages are notices of incidents, construction, congestion/speed, and weather disturbances affecting roadways, sent asynchronously from roadway related organizations to the multimodal trip planning system.  Messages associated with congestion/speed may be based on historical or real-time driving data, indicating typical or real-time driving conditions, respectively.  These messages will be combined with the driving itinerary data from the driving itinerary generator to compute a driving time estimate and/or choose a least-time driving itinerary based on real-time or near real-time driving information (this process/function will be performed by the multimodal trip planner).  Here, XML is the best format to use of the ATIS Standard because it is designed to accommodate large data loads and frequent updates for most commercial databases.  Other protocols, such as HTTP, and other formats, such as comma separated format, can be used but the coding required and the resulting processing may delay the asynchronous load and invalidate it as a real-time feed.

3b: Origin, destination, time (XML ATIS and/or XML TCIP)

This message consists of a request by the multimodal trip planner for an intercity bus or rail itinerary.  With respect to format and protocols, this request is similar to message 4b: Origin, destination, time (XML ATIS and/or XML TCIP).

3c: Intercity bus/rail itinerary (XML ATIS and/or XML TCIP)

This message consists of one or several intercity bus/rail routes responding to a previously sent request for an intercity bus or rail itinerary.  With respect to format and protocols, this response is similar to message 4c: Transit itineraries (XML ATIS and/or XML TCIP).

4b: Origin, destination, time (XML ATIS and/or XML TCIP)

This message consists of a request by the multimodal trip planner for a transit itinerary.  It contains an origin, destination, departure or arrival time, possible way points or partial route, and customer preferences and constraints (e.g., minimum walking distance, fastest trip, rail only, accessible features and locations).  This request can be formulated using either the XML version of ATIS or the XML version of TCIP, or a combination of both.

4c: Transit itineraries (XML ATIS and/or XML TCIP)

This message consists of one or several transit routes responding to a previously sent request for a transit itinerary.  It consists of one or more routes made of geographical references (usually links) and one or more itineraries containing directions, fares, and times for each of the referenced locations of the route(s).  XML ATIS, XML TCIP, or a combination of both can be used to transfer these itinerary messages to the multimodal trip planner and can easily be transformed into a webpage (HTML format).

System info (asynch) (TCIP)

Transit route, schedule, and fare data may be sent asynchronously from small transit agencies that do not have trip planners to local or regional transit trip planning systems.  This type of data can be transferred using TCIP in an efficient manner.  XML ATIS does not provide such a level of detail for transit route, schedule, and fare information.

5b: O/D and transit entry/exit points (HTTP or XML ATIS)

This request has a format similar to message 2a: Origin, destination, time (HTTP or XML ATIS).  It is used to request driving directions between a trip origin and transit entry point, and/or between a transit exit point and trip destination.

5c: Itineraries between O/D and transit entry/exit points (HTTP or XML ATIS)

This message set has a format similar to message 2b: Driving itinerary (HTML or XML ATIS).  It is used to provide one or more driving itineraries between a trip origin and one or more transit entry points, and/or between one or more transit exit points and a trip destination.

6b: Itineraries compared (HTML)

This reply is a representation in HTML of multimodal itineraries for a trip request.  Their presentation to the end user, with respect to the way they are aggregated or compared, is up to the implementer.  HTML is used here as a general term for webpage files, such as asp, jsp, and cfm, that generate HTML pages dynamically.  XML ATIS can be used as a base for building the HTML page using XSLT.

Possible Multimodal Trip Planning Steps:

1: The traveler logs on to system web site, enters origin, destination, departure or arrival time, and other preference and constraint information.

2a: The system requests driving directions from the driving itinerary generator.

2b: The system receives driving directions from the driving itinerary generator.

2c: The system estimates driving time and costs (tolls, parking) based on information received from the driving itinerary generator and roadway related organizations (e.g., TMC, MPO, ISP, NWS, highway authority).  Driving time estimates are based on a congestion multiplier, or current (real-time) or archived (historical) roadway conditions data/information obtained from the roadway related organizations.

3a: The system determines whether a trip would require intercity bus/rail transportation and which intercity bus/rail providers serve origin and destination cities.

3b: If so, the system requests intercity trip itineraries from the trip planning systems of the applicable intercity bus/rail providers.

3c: The system receives intercity trip itineraries from the trip planning systems of the applicable intercity bus/rail providers.

4a: The system determines which local/regional transit trip planning system(s) serves the origin and destination.

4b: The system requests a transit itinerary(ies) from the applicable local/regional transit trip planning system(s).

4c: The system receives a transit itinerary(ies) from the applicable local/regional transit trip planning system(s).  Walking directions and other information may be included in the itinerary(ies). 

5a: The system determines whether driving directions are needed from the trip origin to the transit entry point and/or from the transit exit point to the trip destination (e.g., if the transit entry/exit point is greater than a quarter mile from the trip origin/destination).

5b: If so, the system requests driving directions from the driving itinerary generator.

5c: If so, the system receives driving directions from the driving itinerary generator.

5d. The system estimates driving time and costs based on information received from the driving itinerary generator and roadway related organizations (e.g., TMC, MPO, ISP, NWS, highway authority).  Driving time estimates are based on a congestion multiplier, or current (real-time) or archived (historical) roadway conditions data/information obtained from the roadway related organizations.

6a: The system combines the itinerary segments into door-to-door itineraries and lays them out in comparative format as a web page.

6b: The system returns the web page to the traveler.

Background of and Relationship among the TCIP, ATIS, and LRMS Standards:

1. The SAE ATIS standard was originally developed to provide driving directions, with a place holder for transit or other modes.  However, multimodal capabilities have been added to the standard; the current approved standard (ATIS J2354 version 2.0.0) is able to request and convey multimodal requests and itineraries, with any mix of driving, transit, walking, bicycle, or airline modes.

2. The TCIP-PI standard originally contained itinerary requests and responses only for transit trips, not for driving, walking, or bicycling.  However, the latest version of the TCIP standard (version 2.5) has replaced most of the former TCIP-PI itinerary components with references to the ATIS trip request and itinerary components.  The result is that a TCIP itinerary request or response message will contain data structures and elements defined in the ATIS standard. A TCIP itinerary request will still contain a TCIP component for fare classes and constraints since this is not provided by the ATIS standard.

3. On one hand, it can be said that a transit-oriented information provider can use only TCIP messages to send and receive multimodal itineraries.  On the other hand, the TCIP message will contain a section defined by the ATIS standard, so the result is a hybrid.  A developer building a multimodal information system will need to be familiar with components of both standards. 

4. The situation is similar for information about parking.  Multimodal itineraries are likely to include information about parking lots near a transit origin.  There was significant overlap between the parking lot information components of TCIP and ATIS.  Most of the overlap has now been removed; TCIP version 2.5 references parking lot information structures defined in ATIS.  Thus a TCIP message containing parking lot information will contain a section defined by the ATIS standard.

5. The situation is also similar for references to spatial locations.  The ATIS standard uses the Location Reference Message Specification (LRMS), which is SAE Standard 2266.  TCIP originally used its own spatial point profile (TCIP-SP), but the latest version of TCIP (Version 2.5) ties the TCIP-SP profiles to LRMS profiles. The result is that a developer building a multimodal information system will need to use the LRMS location reference standard.
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