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Local Authorities

1 Introduction and Scope

This note, requested by the Travel Information Kigh (TIH) Executive, contains guidance for local
authorities on how best to provide travel inforratpublication services following TIH principles.

The scope under consideration is the system imterissed by a local authority to provide travel
information to other systems in external organiseti These may include the National Traffic Control
Centre (NTCC), neighbouring local authorities, @rl@aps other organisations such as commercial
information service providers.

Given the wide set of contexts and applicationgHtica system interface, it is difficult to statgrecise
set of requirements. Nevertheless, we have usedxparience in travel information and ITS to sugges
high-level characteristics of the requirements, trede are used to justify the guidance.

The requirements are split into aspects:

» the behaviour and technology of the system interfac
» the kinds of data that should be exchanged.

2 Behaviour and technology of the system interface

There are currently two main interfacing technadsgiecognised in TIH Principles:

* For most requirements, provide XML on a websereetlgnts can reach with HTTP GET.
« If there are more sophisticated requirements, CORB¥ be used.
Experience suggests the simple HTTP GET of XML v sufficient for the majority of local

authority travel information publication servicéghis method has the advantage of being extremely
simple and therefore inexpensive for the local awityrto deploy and also easy for receivers to ssce

The TIH principles also recommend that the locaharity:

» Defines the XML format with XML Schema.
» Publicises this by submitting to the ITS metadatistrywww.itsregistry.org.ukvhich
supports the TIH directory service on the TIH wedbsiww.tih.org.uk

These help ensure that the XML format and undeaglyineaning are easy to discover, clear and
unambiguous, so that implementations are interdybera

The “OTAP” exchange specificatiohgo into more detail than TIH principles and idgntjood rules
about exactly how HTTP should be supported, and XM files should be made available to ensure

1 “Data Exchange for OTAP/EL” v1.0, 23 August 20@&ntrico OTAP Demonstrator Project, see
WWW.itsproj.com/otap
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efficient services that also provide informatioroabthe health of the server. These exchange aunkes
sensible and well proven and we recommend that &dhority travel information publications follow
them.

3 Schema for Data Content

TIH Principles do not yet mandate a single preftata model. So which standard or specification
should local authorities use?

Before answering this question, it's worth re-engisiag that many recent specifications have made a
clear separation between data exchange behavidutaia content. This means that it is possibleseo u
the “exchange behaviour” part of a specificatiomt;, With a different information model. For example,
it's possible to implement a service that compiigth the “OTAP” data exchange specification, but
uses a data model that is based on UTMC.

3.1 Candidates

This note considers three candidates:

» UTMC - designed for local authority needs and partityiltractive if local authorities
already have UTMC systems.

» Unified Centrico OTAP modd — well proven in use in European deployments.

« DATEX Il — European Commission are supporting the developofehis specification
which is likely to be submitted to CEN for standaation. Highways Agency are supporting its
development and NTCC would be happy to receiverimétion in this format.

A local authority could create its own custom fotptaut it would need a very good reason for rejegti
all of the candidates listed above.

However, none of the three candidates are perfebeaime of writing:

* UTMC - There is no agreed XML Schema for UTMC. Aema could be systematically
derived from UTMC data object definitions, but tedeve been designed to suit internal
operational UTMC needs, not necessarily informagahlication.

* OTAP — Has a focus on traffic events and so mayeduitable or capable of expressing other
kinds of local authority data.

« DATEX Il is under development and is not yet stalileere is a substantial overlap in data
content with UTMC, but there are many aspects ofMMCTwhich are not included in DATEX
1.

This note therefore considers whether the partdJoMC data worth publishing to external
organisations are covered in the DATEX Il models.

3.2 UTMC publication requirements and DATEX Il coverage

We used our experience in travel information an8 td make assumptions about the content that a
local authority may have a requirement to publestd then analysed the coverage within DATEX II.
The analysis is based on UTMC v2. Although thissiwar is not yet widely deployed, the level of
standardisation across UTMC v1.X deployments iselpwgo it would be harder to make any general
analysis on that version. The full analysis is giue Appendix 1.
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Summary of analysis: There is enough overlap betEEMC v2 and DATEX Il for a local authority

to produce a useful publication service based o BAIl. However, not all of the useful information

a local authority might want to publish can be esented, as depicted in the figure below. In some
cases the information could be added to futureiaessof DATEX Il without significant changes to the
DATEX Il infrastructure. In other cases the modaie quite far apart and a larger effort would be
needed if DATEX Il is to accommodate these areas.

internal | external
interest | interest

UTMC v2

A useful service — but missing some useful UTMC eant

A more detailed version of the coverage analysiB beé supplied to the technical organisation
responsible for the development of DATEX I, to githe best chance of support in future. The
Highways Agency are considering the production ®MC to DATEX Il / OTAP translation software
in 2006, initially for traffic events and possilither areas in future, but this is not yet avaédabl

How about OTAP?

The unified CENTRICO OTAP model is similar to DATHKin coverage of UTMC traffic event data
and meteorological data, but is poorer in the acéasr quality, car parks and detector data, aasl h
nothing on journey time and sign settings. If anaffic events and weather are required then théaho
may be suitable and is proven in existing impleragons, but for other requirements it can be ruled
out. However, that doesn't affect the advice that © TAPexchange rules are highly suitable for new
publication services and are recommend.

Note: This analysis work would not have been pecattiwithout the ITS metadata registry
www.itsregistry.org.ukwhich supported efficient navigation through maedahd searches for content
across the models.

3.3 So what should a local authority do now?

Consider requirements; especially define who is\ggab need what kinds of data. If the DATEX I
coverage described above is sufficient, then itldidne a good idea to wait for the Highways Agency
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conversion toolkit, which could be deployed alodgsan existing UTMC systérand a webserver to
produce an operational publication service.

If external users will be neighbouring local auities who also have UTMC systems, and if there are
requirements to exchange data which is not cugresutpported in DATEX I, then an XML schema
based on the UTMC data model should be used. Nwt this does not seriously disadvantage
receivers preferring DATEX |l feeds as they can ldgpcomponents of the Highways Agency
translation software at their side of the interfagppendix 2 offers some guidance on deriving XML
Schemas from UTMC definitions.

2 Note that lack of standardisation across UTMUagpents means there will be an inevitable requéenfor
tailoring for a specific UTMC system.
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Appendix 1: UTMC publication requirements and coverage in DATEX Il

We examine each category of UTMC v2 Data Objeduim. Detailed mappings to DATEX Il v47
have been examined, though in this note they dyesommarised.

A recurring general issue is that there are maagsam which UTMC has freedom but where DATEX
Il requires a much more specific representatiorkingait difficult to convert. Two typical scenarias
UTMC are the use of free text strings where DATEXds defined all the possibilities, and the use of
type codes where the actual codes are outside ThdQspecification and up to the supplier to define.
The UTMC approach here is fine for human readets iaternal systems, but makes it difficult for
external systems to operate on the outputs.

Networ kSupport

Location mapping should be possible, but would irega certain amount of work - coordinate
conversion, and possibly static data preparatidretable to ensure support of details of DATEX |l
location referencing.

Planned & Unplanned Occurrences (i.e. Traffic Events)
We assume a requirement to publish all kinds of (CTiv&ffic events.

A UTMCv2 Accident maps to a DATEX Il Accident. A pjping can be found for several useful
attributes. Some attributes have no equivalentyefe many seem non-essential for external
publication, while a few useful text attributes tbhe concatenated in one DATEX |l field.

UTMCV2 Incidents are more difficult. “An inciderg an unplanned occurrence that may have a direct
affect on the traffic flow in an area or may needé recorded for other purposes even if it has no
impact on the traffic flow.” If there’s no impachdraffic flow, there’s probably no need to publigh
thereis an impact on traffic flow, it becomes a problenwiork out which DATEX |l object to use.

The type of Incident can only be defined in UTMGr2 supplier-defined type Id or in the free text
descriptions. There is no corresponding generaident” concept in DATEX Il. A further convention
would have to be adopted to identify the UTMCv2idient types.

UTMC v2 Roadworks map to DATEX Il RoadMaintenan&s.with Accident, some useful

information can be mapped, other information caedreatenated in a text field. Some useful
information would be missing, for example the magpdf planned vs actual start and end times is not
ideal, and there is not a satisfactory way of saywhether traffic signals are in operation at the
roadworks. In general a useful publication coulddseed, but it would not capture all of the useful
information.

Where UTMC v2 has Planned Events, DATEX Il has mber of “Activity” classes including “Public
Event” and “Authority Operation” (e.g. police chep&int). As with Incident, if an accurate mappisg i
needed there would need to be further conventmigentify the type of Incident. It may be acceftab
to always map to Public Event, depending on the fmethe UTMC Planned Events table. Useful
information can be mapped, but again some woulihtmeigh concatenation in a general text field.
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Access Control
This concept is missing in DATEX I, but we congidleat there is currently no significant cross-
boundary requirement to publish — although appboatmay arise in the future.

Air Quality

There may be a requirement to publish Air Quality.

The concept maps to DATEX Il “PolutioninformatiorThis has to appear in the context of a
“Measurement” which has a mandatory clearly idediMeasurementPoint. This table would have to
be simulated from UTMC data which has transpok feference and distance - possible but requires
work with static data in advance. Most but nooéfthe actual UTMC pollutants are also present in
DATEX Il. A few pollutants are not present (but teasily be added to future versions of the
DATEX Il model without otherwise changing its sttuie). Units are problematic — UTMCv2 allows
units to be defined in free text, whereas DATEXides fixed units. Conventions would need to be
adopted to allow conversion. Other UTMC v2 detsilsh as air quality equipment commands and
configuration data are for internal UTMC purposed ae see no requirement to publish. Air quality
equipment fault details are similarly unnecessaxgept that some way is needed to avoid issuing
faulty values with no faults to explain them. DATEXoesn’t include fault information (except on
VMS) so an alternative convention would have topaeld, such as withholding data associated with a
faulty sensor.

Car Parks

We assume a requirement to publish basic dynamipar& information such as occupancy and
number of spaces available. Static informationt{sagopening times) is also of interest, althounigh t
could be published by a different method becautsesib static.

DATEX Il “CarParks” is strangely a kind of Operagation. DATEX Il CarParks can represent status,
occupancy and number of spaces. Other UTMC infoomatuch as fill rate, exit rate, occupied spaces,
gueue time, and configuration cannot be represebtédnay not be essential. However DATEX lI
may be incomplete in this area because it's natrdiew to identify individual car parks other than
location.

CCTV

We assume a requirement of images associated taith ®cations. The image data would be outside
the scope of the XML supplied of a publication seybut the service should be able to supply URLs
for the images which can then be retrieved usin@IMGET.

There is no equivalent in DATEX II.

Common Support and Common Subsystem Support
These are for internal UTMC purposes and we seeaquirement to publish.

Detector
We assume a requirement for basic dynamic data.
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DATEX Il has the TrafficMeasurement class whichlirdes flow, occupancy and speed. Other detector
details such as the eight flow classes definedTiMQ are not supported in DATEX II.

Fault Support
Fault details are for internal UTMC purposes andseg no requirement to publish, as long as
conventions are adopted to prevent the publicatfdaulty data.

M eteorological

We can imagine applications, but suspect that thiélkaot be a priority.

Most of the meteorological concepts in UTMCv2 carrépresented in DATEX Il. In a few cases
UTMCV2 is free where DATEX Il is more precise, axtra conventions would be required to convert.

Prediction & Profile

These are for car parks, detector data, link-rélgteantities, and route-related quantities, andldvou
potentially be useful publications. However, UTMGid@es not specify what the values actually mean —
that is left to free text data at runtime. Furtbenventions would have to be defined before a
conversion could be considered.

Traffic Signal

We can envisage an occasional requirement for digndata across boundaries. Often, two local
authorities with urban boundaries would integragesingle UTMC system, however there may be
exceptions such as Bristol — Bath.

Traffic Signals are not a focus in DATEX Il whichrtonly indicate a few broad classes of signakgaul
and cannot provide operational data values.

TransportLink

This is UTMC'’s other method of location referengitigd closely to SCOOT or ANPR network
definitions. Dynamic SCOOT and ANPR data hangshafnetwork definitions. We envisage a
requirement for the publication of dynamic speed fiow and static speed limit and capacity
information, but not for ANPR details such as numfilate match figures.

DATEX Il can represent dynamic speed and flow aissed with a MeasurementPoint. UTMC has
these data at a link level, and an assumption wale to be made to be able to convert. For static
speed and capacity data we do not initially se@ppimg to DATEX I, but these static data items
could be published through a separate mechanism.

TransportRoute
For route-level concepts such as journey time. Apiveg to DATEX Il ElaboratedData should be
possible but we have not analysed this area irldeta

VMS

We assume a requirement only to publish actual agess plus faults if required to explain messages.
UTMCVv2 details such lantern state, luminescencellard relationships to car parks are not required.
The basic essential attributes can be mapped toEXAT VariableMessageSignSetting class.
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Appendix 2: Deriving UTMC XML Schemas

There is currently no agreed XML Schema for UTM@wséver, a UTMCv2 UML model was created
for the ITS Metadata Registry from UTMC data objdefinitions, and it is possible to systematically
derive XML Schemas from this UML model.

The output from a systematic generation may nopdréect for because (i) UTMC includes internal
details not required for external publication afijl there is an underlying understanding that the
UTMC data objects are exchanged in a databaseocmmvént, which may mean minor changes are
required for a publication schema.

However, any changes made from systematically géeer XML Schema elements should be

minimised and should be only for one of the abma&sons. Then the job of creating a publication
service from a UTMC common database is made asleiagpossible, and in the unfortunate case of
parallel developments by multiple local authorities chances of compatibility are maximised.

Dynamic data on traffic signals are used heresmall example. The UML class diagram below shows
a small extract of the UTMCv2 UML model imww.itsregistry.org.ukwhich in turn was derived as
systematically as possible from the UTMC data dbfinitions spreadsheet, though it had to be
supplemented by our knowledge of intended meanirigge the spreadsheet fell short.

ObjectDynamic

<<PK>>-LastUpdated : dateTime

Traffic_Signal_Dynamic

<<PFK>>-SystemCodeNumber : string
-ControlStrategy : string

-PlanNumber : integer
-StageSequence : string

-PlanTimings : string

Systematic rules can be applied to generate XMEemehdefinitions corresponding to these UML
elements. We hope that in 2006 the UTMC commurgtges a set of UML-to-XML Schema mapping
rules to produce agreed XML Schemas. The XML Schieatggment below was derived using rules
similar to those defined in the OTAP exchange djpation, for example:

e UML class becomes XML Schema complex type

« UML generalization becomes XML Schema extension

e UML attributes become XML Schema elements in a seqe

e UML documentation becomes XML Schema annotatiorudwmtation element.

 Names map exactly

</ xs: conpl exType>
<xs: conpl exType nanme="Traffic_Si gnal _Dynam c">
<xs:annot at i on>

<xs: docunentati on>Details of traffic signal status.</xs:docunentation>
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</ xs: annot ati on>
<xs: conpl exCont ent >
<xs: ext ensi on base="0hj ect Dynam c">
<Xs:sequence>
<xs: el enent nane="Syst enCodeNunber" type="xs:string">
<xs:annot at i on>
<xs: docunent ati on>Uni que identifier for the object.</xs:docunentation>
</ xs: annot at i on>
</ xs: el ement >
<xs: el emrent name="Control Strategy" type="xs:string">
<xs:annot ati on>
<xs: docunent at i on>Mbde of control, e.g. SCOOT. </xs: docunent ati on>
</ xs: annot ati on>
</ xs: el enent >
<xs: el enent nane="Pl anNunber" type="xs:integer">
<xs:annot at i on>
<xs: docunentati on>Currently active plan. </ xs: docunent ati on>
</ xs: annot at i on>
</ xs: el ement >
<xs: el emrent name="St ageSequence" type="xs:string">
<xs:annot ati on>
<xs: docunent ati on>The order of stages in the plan.</xs:docunentation>
</ xs: annot ati on>
</ xs: el enent >
<xs: el enent nane="Pl anTi m ngs" type="xs:string">
<xs:annot at i on>
<xs: docunent ati on>The duration of each stage in the
pl an. </ xs: docunent at i on>
</ xs: annot ati on>
</ xs: el enent >
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType abstract="true" nane="0bj ect Dynam c">
<xs:annot at i on>
<xs: docunent ati on>Dynami c data - This is where you define the data which
changes frequently for the object type.</xs:docunentation>
</ xs: annot ati on>
<Xs:sequence>
<xs: el enent nane="Last Updat ed" type="xs: dateTi me">
<xs:annot at i on>

<xs: docunent ati on>Ti ne/ date of |ast change of this data.</xs: docunentation>
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</ Xs: annot ati on>
</ xs: el enent >
</ xs: sequence>

</ xs: conpl exType>

This fragment illustrates the point made earliet #ome UTMC v2 definitions are fine for human
readers or internal systems but make it difficoitéxternal systems to process unless further
conventions are defined. The PlanTimings for exanapé a free text string, and without further
refinement it is impossible for an external systiranything useful with these except display the
unprocessed text to a human reader.



