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The following are the use cases from IFOPT

1 Use Cases for Stop Point Data

Fixed Object data, including Stop, connection path and Point of Interest Data has a very wide variety of uses in PT info systems The relationship between physical stop points and complex features (i.e. stations and other interchange points) is relevant for timetabling, journey planning and real time operations, both to identify points on the network, and to describe interchange paths. Both exact and approximate stop naming strategies need to be supported.

The following Use Cases illustrate functional cases for using Fixed Object data in PT information systems and provide specific scenarios that the IFOPT model is intended to support. 

The Use Cases are organised under 

· Primary Use Cases

· Timetable preparation & Scheduling Systems.

· Journey Planning.

· AVL systems and real-time information providers.

· Secondary Use Cases

· Public Transport operations.

· Urban Traffic Management Control systems.

· Geographic Information Systems Use Cases.

· Local Authorities.

· Other.

· General Use Cases.

· Excluded Use Cases.

The same use cases may be used both in centralised and in decentralised organisations, for example to plan and manage the exchange of data between a central database or distributed databases. The roles may be undertaken by responsible authorities themselves, or procured from external suppliers.

1.1 Use Cases: Timetable Preparation & Scheduling Systems.

The following Use Cases describe the use of Fixed Object data for the preparation of timetables and schedules.
1.1.1 SCHED#01
Identifying the stops and connection stops in a PT network when creating a schedule

Schedulers of Public Transport timetables plan and schedule journeys for PT vehicles that will move between designated stops and timing points. To do this the stops and timing points must be given unique identifiers that can be used to reference unambiguously the scheduled stopping points of the journey. The identifiers for internal scheduling and operational use may be different from those given out on the timetable or other information to the public. Public identifiers may comprise a label, a short code, a long code or all three.

EXAMPLE 1
‘London Heathrow’, ‘Heathrow’, ‘LHR’, 4900345671, or ‘Kings Cross’, ‘Kings Cross Rail Station’,  ‘KGX’, and '9100KINGX'.

Timing points that are not stops are not normally published to the public but will still need to be identified internally. There may be multiple internal identifiers for the same stop point relating to reservation, operation or control systems.

A scheduled stop point is, in effect, a planned break in the journey for alighting or boarding that may be, but is not necessarily, related to an actual physical stop point. For example, for scheduled stops at large stations the vehicle journey may be additionally assigned to a specific platform or stance within the station.

EXAMPLE 2
‘Kings Cross, Platform 9’.

The scheduled stop point exists independently of this assignment, which may change when the vehicle journey occurs.

To prepare a schedule, a scheduler normally will begin by creating a service pattern, a list of the designated stops points in sequence that defines a route. Where an existing set of reusable stop points already exists, the list will be selected from these existing points. If there is no general system the stops will be assigned arbitrary names on an ad hoc basis, and identifiers allocated from a designated name scope. If the schedule involves a new stop there may be a need to define a stop and allocate new identifiers.

The definition of the route may be identified and exchanged independently of the timetable.

1.1.2 SCHED#02
Identifying the stops in a timetable or for a particular vehicle journey when creating a schedule

Once the route and service pattern is established as a list of stops, the scheduler will add timings to create a journey pattern for making each journey, followed by specific vehicle journeys that traverse the route using the journey pattern at a designated times. Default platforms at each stop may be assigned at the same or a later time.

1.1.3 SCHED#03
Identifying the interchange and connection points in journeys when creating a schedule

Places in the network where there is a possibility of making a transfer may be designated as interchanges and explicitly identified by connection links or other grouping mechanisms that associate stop points. To represent the possibility of transfer between two stop points, schedulers may create Connection Links which may have unique identifiers within the system so that they may be reused. Connections may also be made between services using the same stop point. Connection Links ideally should represent the physical movement between stop points; any contingency time at the connection point to allow for irregular operation of services should be identified separately.

Certain connection points may be favoured over others and be assigned weightings.

1.1.4 SCHED#04
To schedule services between the stops, allowing adequate time for connections

In creating a schedule, schedulers will try to plan the overall timetable for the network so that there are convenient connections between different vehicle journeys on different routes that give sufficient but not excessive buffer times between journeys.

Having identified designated connection points as per SCHED#03, to indicate that there is a planned interchange between vehicle journeys in a timetable, schedulers will create an interchange record that references a connection link and may provide attributes (as to the timing and nature advertised, guaranteed etc) of the journey interchange. Depending on the sophistication of the scheduling system, the individual timings required for transfers between different stop areas or stop points within an interchange may be taken into account or just an average time for any transfer at the station may be used.

Journey planners and other applications subsequently may use the interchange and/or connection information to find suitable journeys.

1.1.5 SCHED#05
To plan transfer margins for guaranteed connections between services

The Scheduler may give the connection link and interchange record created in SCHED#04, specific properties to support the management of guaranteed connections These will be used subsequently by AVMS systems.

1.1.6 SCHED#06
To relate physical stops with complex features such as stations

In preparing a schedule that has a scheduled stop point at a large station or interchange, schedulers may need to give an indication of where in the interchange each stopping point is located. This advice may be given at various levels.

EXAMPLE
‘Waterloo’, ‘Waterloo East’, ‘Waterloo East platform 6’.

In planning schedules, transfer times may be material, in which case normal transfer times for different types of user will need to be recorded.

1.1.7 SCHED#07
To plan use of platforms so that sections of a train may be related to sections of the platform

Accommodation on trains is not always the same in each section - first class seating, catering accommodation, sleeping accommodation etc will be allocated to different sections of a train. In some cases trains will be split or combined during the journey - so passengers making journeys between two stopping points may need to be in a particular section of a train. Also on Express trains, tickets are also often pre-assigned to a specific seat in a specific carriage. Both of these situations lead to a need to identify to the public the section(s) of the stopping point (platform) at which a section of a train with relevant features will stop. This may be in formats such as "platform 3, front part of the train" or "platform 3, yellow zone" or "Platform 3, section D".

1.1.8 SCHED#08
To plan the shared use by different trains at the same time of the same single platform that is broken down into sectors

At some major rail stations it is possible for a single "platform" to be occupied by more than one separate train, each departing at a different time for different destinations. This is a special version of SCHED#07. The platform may have a secondary split into sectors "platform 4A", "platform 4B", to indicate to passengers where they should stand in order to board their designated carriage efficiently, or to access the correct part of a multi-part train.

1.1.9 SCHED#09
To plan for flexible pick up points for demand responsive and other services

Demand responsive services, and Hail & Ride services, seek to serve passengers by stopping at a location close to their door on a pre-ordained route. That route may be one which is followed regularly, or it may be one that is created dynamically for each journey to meet specific passenger requirements that have been booked in advance. In these cases there are both operational and public information needs to be able to identify stopping places which may represent a linear section of a predetermined route, or a zone of streets, on which the vehicle will stop on one or more occasions as necessary on an individual vehicle journey. There is a need both for codes for such stops and labels that can be used for the public provision of information.

1.1.10 SCHED#10
To assign labels for destinations, places, and stops, for use in destination boards, stops, tickets, on-board displays, announcements etc

Schedulers need to assign consistent unambiguous names to stops, and stop points, on all forms of printed and electronic media. Normally there will be a number of canonical labels to use for different media types and footprints, such as a short name (e.g. ‘Kings Cross’), a long name (e.g. ‘London Kings Cross Station’), a name to print on tickets, (e.g. ‘London Kings Cross)a name to use in SMS messages (e.g. ‘KingsX’), etc. Typically systems will hold a set of definitive labels that follow uniform typographical and spelling conventions for example as to hyphenation, capitalisation, use of abbreviations etc.

EXAMPLE 1
Frankfurt. a. m. vs. Frankfurt am M,. or St. Jean-en-Provence vs. St Jean en Provence)).

This is to ensure a consistent brand, for the service provider and to make the presentation of lists of similar names ergonomic to the user.

Different delivery systems will need to compose different labels for the same stop in different contexts. Where there are identical or similarly-named elements it may be necessary to include additional qualifiers such as the name of the administrative area to discriminate between them.

Destination displays on buses and on signs at stop points may be constrained to be within a limited number of characters, and formatted in a style which is appropriate to the context of the service being provided. A destination may be described differently between a local service and a long-distance one. 

EXAMPLE 2
For example, consider two services heading for ‘Bristol, Marlborough Street Bus Station’ - the local service within Bristol will not state the name of the town, for instance, and just say "Marlborough Street Bus Station", whilst the long-distance service may only state the name of the town and ignore the detail of where in the town the service stops, "Bristol".

AVL systems will use these same headings for dynamic displays.

Mechanisms are needed to distribute changes to reflect renaming and the addition of new stops.

1.2 Use Cases: Journey Planning

The following Use Cases describe the use of Fixed Object data for journey planning.

1.2.1 JP#01
To identify stops and stations used by PT transport networks

Journey planning systems reference stops and stations in many different ways; both associating them with topographical and address data to support place finding, and describing the scheduled stop points of the journey. Suppliers of journey planning systems typically must assemble topographical address, stop and timetable data into a normalised format in order to transform it into the internal representation used by their journey planning engines. Stop data provides a crucial role in this process as it constitutes a separate and distinct information layer that can be used to relate timetable data to GIS data layers.

1.2.2 JP#02
To find stops and stations for a place (point, locality, or general area)

Passengers using journey planning systems will need to find the nearest points of access to PT for the origin and destination of their trip. They may not necessarily know of the existence of, let alone the name of, the relevant stop or stopping point, and may use a variety a strategies to indicate their location: entering a point of interest name, a place name, an address or postcode, or clicking on a map. The journey planner will use gazetteers and other mechanism to make a location-based search to find the nearest stop or stops that may be relevant In order to be able to do this the journey planner must be able to relate the stop to a GIS context and/or to associate it with a topographical name.

Journey planners may support multiple aliases for both places and stops.

EXAMPLE
‘London Kings Cross', 'Kings Cross', 'Kings Cross station’.

The precision of the search may vary widely in different contexts. To take a local bus the passenger will be interested in a few stops within easy walking distance. For long-distance travel passengers may tolerate a much larger search area: typically journey planners will support specific PT related concepts of place such as “London any airport” or “London (any mainline station)".

1.2.3 JP#03
To find PT services available for travelling to or from a place

Often a passenger will be interested in knowing the services available at a specific stop. Having found a stop (either by a location based search or by explicitly entering a name or public stop code), a passenger will be shown the services available at the stop. This could be either as a departure board, or as a list of modes (for example to see how they might travel to an airport). The stop may be identified either by its canonical name, public short code or both - thus providing a means of familiarising passengers with the alternative ways of accessing information about the stop place. The results will also show the destinations of different services as either place names, stop names or Point of Interest names.

1.2.4 JP#04
To find PT services available for travelling to or from a specific POI

The passenger’s goal will often be a Point of Interest, not a stop. They may use a stop finder to find the stop nearest to the POI, and then look at the timetable of services to or from that stop, as per JP#03.

1.2.5 JP#05
To describe the relation of the stop to nearby objects and landmarks to help identify them to the public

A journey planner needs to be able to offer a passenger detailed guidance on how to find a stop. The name of a stop may be additionally labelled or qualified in terms of places or POIs in the immediate vicinity. Map based presentations may show the relative positioning and access paths needed to reach the stop in relation to landmarks and Points of Interest.

1.2.6 JP#06
To relate physical access points (entrances) with complex features such as stations and POIs

Large transport interchanges and POIs may have a number of different entrances, addresses, parking areas etc and a journey planner may need to indicate to the user which entrance they should use and how to identify it in relation to the urban context.

1.2.7 JP#07
To plan journeys between places

Passengers may often wish to use topographical place names to state their travel objectives.

EXAMPLE
‘Cambridge to Oxford’.

The topographical scope may be quite large, for example ‘London to Paris’ reflecting considerable flexibility in the user’s choice of stops. The journey planner needs to be able to associate topographical places with stop places at different scales appropriate to the scale and mode of travel, and in accordance with common sense notions of place - for example airports may be outside the physical boundaries of city, but are the air access point stops to the city. A within-city journey would consider local stations, whilst an intercity journey would consider mainline termini as the starting points.

1.2.8 JP#08
To plan journeys to the entrance points of POIs which are large enough to have multiple access points with different journey opportunities

Often a passenger will be interested in knowing the services available to reach a specific POI. They may use the POI as a destination a journey planner. For large POIs the journey planner may consider all the access points to the POI and then offer the passenger a number of journey options to go to all or some of the stops closest to the access points. The passenger may specify additional constraints such as wheelchair use that further limit the journey planning.
1.2.9 JP#09
To describe the stops of a journey or trip

Journey planners provide passengers with both summary and detailed itineraries that describe the way points on their journey. The stop names and any public codes shown on the itinerary should correspond to the signage used on the stops so that users can follow their progress. The departure stop, interchange points and sometimes the arrival stop may also include the platform identifier.

1.2.10 JP#10
To identify stop points when exchanging data between distributed journey planners

For large scale distributed Journey planning, networks of separate regional journey planners exchange queries and results collaboratively in order to establish a multiregional journey plan. In order to do this they must be able to use common identifiers for stops and locations. For efficient computation certain stops or other points in the transport network will be distinguished as points known to both engines.

1.2.11 JP#11
To plan journeys through the network, including detailed connection times

In planning a multi-leg Journey plan through a network, a journey planner will take into account the transfer time needed to transfer between services at an interchange point. Depending on the sophistication of the journey planning system and the availability of data, the individual timings required for transfers between different stop areas or stop points within an interchange may be taken into account or just an average time for any transfer at the station may be used.

Journeys may be made passengers on foot, on a bicycle, in a car or using a combination, for example park and ride or kiss and ride. The stop model should support journey planning of intermodal journeys.

1.2.12 JP#12
To plan journeys through the network, including detailed connection times, under different constraints for mobility restricted users

As a refinement to JP#11, in planning a multi-leg trip through a network, a journey planner may additionally take into account the accessibility requirements and different transfer times needed for different types of user, with different walk speeds or other needs, in particular for impaired mobility accessibility. Depending on the sophistication of the journey planning system and the availability of data, the individual timings required for transfers between different stop areas or stop points within an interchange using specifically identified navigation paths and accessibility needs may be taken into account or just an average time for any transfer at the station may be used, scaled to a particular walk speed.

1.2.13 JP#13
To provide detailed guidance for making an interchange between two services over a connection

Journey planners providing journey plans for journeys involving the traversal of large interchanges will be concerned to provide detailed guidance on the navigation of the interchanges, typically as step by step instructions that can be related to the signage found within the interchange. Depending on the sophistication of the journey planning system and the availability of data, the individual paths required for transfers between different stop areas or stop points within an interchange using specifically identified navigation paths and accessibility needs may be given.

1.2.14 JP#14
Stop Finding for complex stop types

Some stops do not have simple point geometries.

EXAMPLE


· Hail and Ride sections: These will typically be a contiguous section of road marked by a start and end point

· Flexible zones: these will typically be arbitrary polygons

· Variable bays: These will be dynamically allocated bay assignments within a bus station.

Journey planners will typically use additional mechanism to find such stops and additional labels to describe such stops.

1.3 Use Cases: AVMS and Real-time Information Providers

The following Use Cases describe the use of Fixed Object data for real-time AVMS services.

1.3.1 RT#01
To identify monitoring points to the public as stations / stops / platforms

AVL systems will typically make predictions for vehicle progress against agreed monitoring points (i.e. timing points covered by the AVL system). For those monitoring points that are associated with stop places, the public will want to find the departure and arrival boards.

1.3.2 RT#02
To identify the monitoring points exchanged between different AVL systems

Different AVL systems exchanging information about buses roaming between their respective coverage areas will want to exchange information about arrival and departures at monitoring points and predictions for vehicle progress in order to include roaming buses in stop displays, To do this they need a mutually agreed set of monitoring points that are either the same as, or can be associated with, the known stop places and stop place components.

1.3.3 RT#03
To identify the relationship of the monitoring points to other points in an interchange

In order to provide effective real-time information to the public, AVL systems must understand the relationship between the monitoring points in an interchange and the physical layout of the interchange, including the actual quays and boarding positions

1.3.4 RT#04
To manage the connections between stop points at an interchange

A particular concern of AVL systems exchanging information about connecting services is to relate the real-time connection information with the relative physical locations of stops in an interchange so as to be able to allow for accurate transfer times. This is especially important for large interchanges. where there may be a big difference between near and far transfers.

1.3.5 RT#05
To report progress and predictions against monitoring points for on-board and off-vehicle information systems

One of the ways AVL systems inform passengers is to predict arrival at the calling points of a vehicle journey. This requires a model of the stop points and of their relationship to the monitoring points. that can be understood by the passengers

1.3.6 RT#06
To manage guaranteed connections, allowing for connection times at the interchange

Some AVL systems support the automatic management of guaranteed connections with predefined margins of tolerance. To do this they need to exchange information about connecting feeder and distributor services in relation to the interchange’s stop points.

1.4 Use Cases: Public Transport Operations

1.4.1 OPS#01
To relate signage and labels to infrastructure management systems

The installation and maintenance of stop and station fixtures includes the provision of stop labels and other signage with which passengers can orient themselves within the physical infrastructure. The work of maintenance teams placing signs is typically supported by asset management databases, which relate Equipment and other assets to the inventory and other systems and the workflow to be performed. Such systems need to be able to access and exchange fixed object data, in particular for Stop Places.

1.4.2 OPS#02
To relate situations to the network and to journeys in the network

Real-time incident capture systems (ICS) gather information about planned and unplanned disruptions to the network as structured situation messages, which are then distributed to dissemination channels such as in-station displays, on-board displays, online travel news, alert systems and journey planners. In order to be able to classify situation data and to associate it with the affected services, stations and lines in a way that downstream computers systems can process the situation content, it is necessary to tag it with appropriate fixed object data such as the stop points or connection links that are affected by the situation. Typically ICS allow the selection of station names and line connections. These are then translated to stop point codes and path codes in the situation location model and transmitted to other systems which make use of the same model and code sets to process the situation.

1.5 Use Cases: Urban Traffic Management Control systems

1.5.1 UTMC#01
To manage the traffic for an area including through a particular stop or interchange

Urban Traffic Management Control systems seek to optimise the flow of traffic over a road network, often giving precedence to public transport vehicles which provide a more efficient method of transporting large numbers of users, for example, giving buses priority at traffic lights. The real-time position of the buses in relation to their monitoring points is a useful input to such systems. Real-time data will typically be exchanged in relation to agreed points. The monitoring points and stop points for vehicles are therefore relevant to such systems.

1.5.2 UTMC#02
To report disruptions within the network in relation to specific stops or arrivals at a stop

UTMC systems may be concerned to relate specific disruptions with specific known stops. For example to identify public transport stops affected by traffic disruptions. Real-time data will typically be exchanged in relation to agreed points. Real-time data may include both structured Situation and data as to the real-time progress of vehicles and factors affecting the progress of vehicles at known stop places.

1.6 Use Cases: Geographic Information Systems

1.6.1 GIS#01
To show stops on a map

Stop Places and Stop Points are significant features on maps. Typically geocoded stop point data will be distributed as bulk data files to the map suppliers who will transform it into the representation used in their datasets. 

1.6.2 GIS#02
To show signs on maps and virtual-reality displays

Some kinds of map guidance or personal navigation systems may wish to show the signs or sign textual content that appears to a user at a particular location as part of an interactive visualisation in two or three dimensions.

1.7 Use Cases: Local Authorities

The following use cases describe the use of Fixed Object data for transport planning purposes.

1.7.1 LA#01
To plan and understand the PT coverage of an area

In order to model and plan the adequate supply of Public Transport services within a Region in detail, a precise model of the location of stop places for different public transport modes is needed. This can be used to relate the frequency and timing of transport services with local infrastructure and demographics. Typically geocoded stop point and point of interest data will be distributed as bulk data files for analysis and cross correlation with other data sets.

This may include both immediate access to local points and a larger scale analysis of accessibility of connectivity between areas.

1.7.2 LA#02
To plan and understand the accessibility of an area

In order to plan the adequate accessibility on the PT service within a region, a detailed model of actual accessibility is needed.

1.7.3 LA#03
To show the available PT points for tourist and residential attractions

Information services have a very common requirement to give advice on the use of public transport to reach both tourist attractions and places of interest to residents, such as universities, law courts, police stations etc. This requires stop data, point of interest data and information about the access links which connect them. Data will be disseminated to users by on-line self-service systems using maps and journey planners, printed material prepared from databases, and by call- and information-centre staff with access to systems. Particular uses include:

· Available PT points for workers to reach their work places.

· Available PT points for pupils and students to reach schools and universities.

· Available PT points for shopper to reach shopping facilities.

· Available PT points to reach leisure areas.

1.8 Use Cases: Other 

1.8.1 OTH#01
Estate agents - to show the relationship between stops and properties

Access to public transport is an important consideration for many house purchases and real-estate agents and information services have a common requirement to be able to show the relationship of properties to access points to public transport services and to Points of Interest. Typically the stop data sets will be included in the map data sets that are used to provide particulars for houses.

1.8.2 OTH#02
To show the relationship between stops and business premises

Access to public transport is of importance to a variety of businesses in order to inform current and future employees of transportation options and to inform customers of the business location related to the PT network.

1.9 General Use Cases

Some general use cases are common to many other cases include:

1.9.1 GEN#01
Distributed assignment of responsibility for data management 

The data sets covered by IFOPT are large and belong to many different stakeholders. The task of gathering, collating and aggregating the data necessarily must be distributed among many different organisations. Some degree of central coordination is needed to agree who is responsible for which type of data, to agree common interfaces, and to agree the partition of code namespaces so that data coded to a common standard can be aggregated without clashes as to the unique identifiers.

1.9.2 GEN#02
Temporal change in stop availability,

Systems must allow for the temporal change of stop availability or accessibility, through the addition or closing of stops or the reassigning of scheduled stop points from one physical location to another – the moving of stops, or by alterations to accessibility. Typically such changes are planned in advance and can be distributed with a validity condition along with other updates to the stop data.

1.9.3 GEN#03
National language support

Systems that display or accept textual labels may need to allow for alternative names in different National languages for textual names for entities and their terms of relationship. Typically systems will be coded in a primary language and aliases will be added for other languages, tagged with a language code.

1.9.4 GEN#04
Stop finding 

The task of Stop finding and disambiguation using text or map interfaces is common to many different type of online-systems, and the Fixed Object models should facilitate the reuse of common consistent components. Typically a given journey planner will use a consistent stop finder component for finding places. Similar consistency is needed on paper based presentations that will use standard labels and abbreviations for stops.

1.9.5 GEN#05
Incremental data exchange

Fixed object data sets involve large qualities of data collected from many different systems. To coordinate the management of such data it is normal practice to use change attributes to allow the reconciliation of changes made in different places. This enables the incremental exchange of data.
1.10 Excluded Use Cases

The Fixed Object Standard does not yet consider the following uses which will be considered for inclusion in a subsequent Part of this technical standard: See discussion in 1.1.

· Traffic Light prioritisation and control of Roadside Traffic Management Equipment.

· Road crossings and road interchange data.

· Detailed use of Parking for passengers and vehicles.

· Complex relation of Fare or Tariff Zones to Stops and Stop Points.

The use cases defined in 5.1– 5.9 may also be updated in subsequent parts of this Technical Specification to achieve further harmonisation with DATEX2 and TPEG.

