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1 Introduction

1.1 Scope

This document reviews the family of 3D Portrayah@es (3DPS) and explains how they can be usedlatted
scenarios. The distinctive features of 3D portréyalutlined that make it necessary to implemedtstandardize
special interfaces for delivering 3D geo data iditain to the already existing international stadaVMS and
WEFS. 3DPS aims at supporting visualization cermpjglications by providing perspective views as iesagr 3D
display elements that can be rendered and inteeficgxplored.. We assume a service-based softsyatem
which is capable of the integration, combinatioanagement, and visualization of and interactioh & and/or
3D geo information. The portrayal functionalityeisemplarily showed by several use cases.

1.2 Normative References

OGC 03-040 Percivall, G. (edQGC Reference Modélersion 0.1.3, Sept. 2003.

OGC 05-0xx Whiteside, A. (edQpenGIS® Web Perspective View Service (WPVS) Ireplarion
Specification, Draft VersigrOct. 2005.

OGC 05-019 Quadt, U., Kolbe, Th. (ed®Jeb 3D ServiceDGC Discussion Paper, Feburary 2005.

OGC 05-077r4 Mauller, M. (ed.pymbology Encoding Implementation Specificagtitersion 1.1.0
(revision 4), July 2006.

OGC 02-070 Lalonde, W. (edJtyled Layer Descriptor Implementation Specificatidersion 1.0.0,
Sept. 2002.

OGC 05-078r4 Lupp, M (ed.ptyled Layer Descriptor profile of the Web Map &ervmplementation
Specification Version 1.1.0, June 2007.

OGC 04-095 Vretanos, P. A. (§®penGIS® Filter Encoding Implementation Speatiizn, Version
1.1.0, May 2005

1.3 Abbreviations and Terms

3DVE 3D Virtual Environment
CS/W Catalogue Service

FE Filter Encoding

SE Symbology Encoding

SDI Spatial Data Infrastructure
SLD Styled Layer Descriptor
W3DS Web 3D Service

WFS Web Feature Service
WMS Web Map Service

WPVS Web Perspective View Service
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1.4 3D Portrayal Services Family

1.4.1 Portrayal Services

The overall aim of service-based geoinformationesys is to reach interoperability for geoinformatio
management, access, and usage. Geovisualizaganigial part of such a geoinformation systeralldtws for
making complex geoinformation available for humaens as it provides rapid comprehension and evaiuahd
thus supports geocommunication.

Equivalent to 2D geoinformation portrayal servi@&mily of 3D portrayal services targets at tisialization
of 3D geovirtual environments (3DVES) including R.&nd/or 3D geoinformation in an interoperable neann
e.g., for the integration into workflows and prasEsin various business domains and scenarios. 8 Dvitain,
e.g., terrain models, building models, vegetatiauets, traffic infrastructure models, land usadermation,
and other georeferenced information.

The major capability of 3D portrayal services igjamerate perspective views of a 3DVE or to supbert
generation of these views. For example, a sengosumer defines which geoinformation to include ithie
3DVE and from where to look at the scenery. A 3Btqayal service than generates an image of the aimiv
returns it to the requestor.

1.4.2 2Dvs. 3D Portrayal

For 2D portrayal, the WMS represents the “work Bdfer interoperable visualization of 2D maps. Heevice
consumer is able to choose the information layersdiude into the generated visualization andhftuence the
visual appearance of the visualized features. Thegofile of the WMS allows for precise adjustmefit2D
features representation. Such a WMS allows forestijng type descriptions of the represented festamd for
requesting additional information of a featurea apecific image position.

Several activities within the OGC target at theliaperable description of 3D geoinformation. Thaise e.g.,
GML 3 (which allows for 3D geometries) and CityGNikhich is a GML 3 profile for describing regional
landscape models and city models). For the pottrdythis 3D geoinformation, W3DS and WTS (whicHIvae
replaced by the WPVS) represent primary specibicatin addition to interoperable 2D map generaint access
(by WMS), 3D portrayal becomes more and more ingeartCompared to 2D maps, perspective views can
improve the perception and interpretation of compieatial information: They show the height of gejects,
included fagades hint on the usage of buildings,Rerspective views become a generally known ecepted
medium for spatial informatidnNevertheless, there are no standard approachieywised for 3D
geovisualization.

1.4.3 Portrayal Model

The OGC portrayal model (Fig. 1) can also be agpie3D portrayal. Components of a 3D portrayalises
family are arranged along that pipeline. Major atpef these services and specification targdteagéneration of
display elements (e.g., a scene graph), renderiages, and giving the possibility to influencetseial
appearance of features by styling. While generatiiyserving display elements leads to clientrsitelering,
generating images represents fully server-sideerangl

! Examples of perspective views are shown in Annex A

?
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Fig. — OGC portrayal model [OGC 03-40]

On-going efforts for 3D portrayal are the Web 3DviEe (W3DS), the Web Perspective View Service (VEPV
and extensions to the Symbology Encoding (SE).

1.4.4 W3DS for Client-Side Rendering

The W3DS creates 3D scenes of landscape and ciglsithat can be explored interactively on thentlike
delivers graphical elements for displaying a cortep8D map or parts of it. The client, which is gapad with
modern 3D graphics acceleration hardware can déoideto visualize and explore the scene and i€oofined
to certain viewpoints (like e.g. in panoramic imsigdhe W3DS is suitable for a Medium Server Med{Diment
concept, which means that the Server collectsehegsary geo data, and generates display elempaiots ave
streamed to the Client. The Client is responsibtedndering the display elements on the screemuke
rendering techniques of his choice.

The W3DS is designed as Portrayal Service. It doegprovide the raw geo data but a 3D represemtatiohe
data. The difference is that the geo data itselfganized in features and object with additiot@ltautes, meta
data, and semantics, and the result of a Port&gyaice is just something that can be viewed. Tisene
guarantee on the internal structure of the reguiiaenes and attribute data is generally missiegallacking
support in current 3D internet formats (e.g. COLLAAIX3D). It is even advisable to re-organize thergcgraph
structure for a more efficient rendering. For eatimng fully GML compatible and attribute rich geatd, a WFS
should be used. The advantage of using visualizamtric formats is that they support a wide raoigeeatures
for controlling the visual appearance (e.g. texdusarface properties, animations, lighting, athphese) and that
they can be more efficiently transmitted and endode

1.4.5 WPVS for Server-Side 3D Rendering

The WPVS targets at generating images of perspedigw of a 3D scene and sending this to the servic
consumer. With this approach, we can set up a aeticerver with appropriate 3D hardware, i.e.dom@t have
to deal with incompatible, diverse 3D hardware mpfations at the client-side. On the client-siggers get
access to arbitrary complex geovirtual environmaeuitis high-quality graphics output and without hayto
install specialized 3D applications or streaminmptex 3D data — only images are transferred. Hadd to:

*  Omitting incompatibility problems of 3D rendererglghardware,
* Reducing administration and maintenance costs,

» Simple integration of 3D geovisualizations into qex workflows.



? OGC Web Services RFQ - Annex B - Architecture140

1.4.6 Styling for 3D Portrayal

User defined styling capabilities were introduceestension for the WMS according to the wish totad the
visual appearance of maps (OGC 05-078r4). A stdldS can already offer a list of available stylehjch
the client can choose from. However, it can onbyjite the style name which may not be self exptanyat
Controlling the map appearance by user definedsghables the generation of thematic maps ofcifispe
domain (population densities, vegetation class&s? Growth, religion etc.) and adjusting the colgramd
symbology to personal preferences. User defindesstye described in a language called Symbologgdiing
(SE). SE contains elements for how to draw theufeageometries on the screen like color, line wifith
patterns, stroke, transparency, icons etc. Thelegnway of styling is to apply a single symbobtocomplete
dataset. A more meaningful styling includes mamgtsyls that are applied to the features within agktt
according to selected feature attributes. Thislseaed by using Filter Encoding (FE), which de§imae or
several categories of features. Each categonhesnide styled differently. FE includes spatial, parrson, and
logical operators or any combination of these &ecting features. SE and FE are combined in Shagdr
Descriptor (SLD) documents which can be attachaddaests to a Portrayal Service.

The same principles as stated above are validDdP@rtrayal Services as well. W3DS and WPVS shoeldble
to process user defined styles. The mechanismi ah8 FE can be adopted for 3D city and landscayels. In
addition to the 2D styling options also the wayotv 3D objects are rendered on the screen muskba tnto
account. An extension of SE which can be usedmjuemtion with 3D Portayal Services (SE3D) mustviie
capabilities to describe materials, texture mappngtotypic 3D models (in addition to or in plaafdcons),
rendering methods, terrain elevation or slope,@bsformations, and other things. Also the spajp@rators and
SRS handling in FE must be reviewed. The additistyéihg and filter options are formulated as ateegion to
the international standard SE (SE3D). An SLD doautrnentaining SE3D elements is called SLD3D andbean
attached to a GetScene or GetView request to a WBNEPVS.

Fig. 2 User-defined Styling. The buildings are coloredaading to the usage type (public, mixed, privaleges are
portrayed as prototypic inline objects whose sizeontrolled by an attribute.

The benefit of using SLD is that the map appearaanebe controlled by the user. The versatilergiyiptions
allow adjusting the appearance to the personatetes, or to a specific application domain. Ssceearios
include highlighting particular objects with a sifiecfunction or meeting pre-defined criteria. Thisuld be for
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instance buildings that can be used as sheltesimof a disaster. Just placing a marker oveseleeted object is
inefficient, since other objects can still occluder distract from the actual information to ber@ounicated. It is
much more convenient to use 3D SLD and to stylepartant objects e.g. in grey, transparently, oxiasframe
model and to use an opaque style for selectedtsbjec

Another benefit is that the integration of differ@wortrayal Services within an SDI becomes eakiesome cases
the necessary data is distributed on several Batt&rvices.

2 Scenarios

3D portrayal is an issue for various applicatiomams and within those for various application scers. This
section describes selected scenarios in severaidenThe following list targets at giving an idgavhat might
be possible by the help of 3D portrayal servicesiamot complete. Furthermore, the functionaléggaibed in

the scenarios is often relevant for more than ppéaation domain and slightly overlaps.

2.1 Civil Service

2.1.1 Use a 3D view for processing a building application
A civil service agent can generate a perspectie® ¥or a specific address for getting an idea efdinrent

building situation around that address. By pickingdings in the image further building informatiare
displayed.

2.1.2 Use perspective views as interface for notifications of claim

A citizen can generate a perspective view for aiipaddress, can navigate for defining a spediféov, can pick
a position in that image, and can leave a notificedf claim, e.g., about an out-of-order fire rgmi:

2.1.3 Show a city planning to the public

For public participation, the municipality of ayctan make a city planning available to the pulb}i@D portrayal
services. Via web portal, citizens can view thenping, select and investigate planning alternatiZéher
interesting views are offered, or the users caigaty freely.

2.1.4 Access city planning data easily

By picking at interesting parts of the perspectivav, citizens can request relevant city planniatagde.g.,
planned size of buildings, planned usage, etc.

2.1.5 Allow for commenting a city planning

Citizens can comment a city planning by annotagisgecific perspective view by text or even dravangy
selecting and annotating a specific position oectin the view.

2.1.6 Inspect underground infrastructure

Engineers and department heads responsible fonah@enance of telecommunication or power cabiasess,
gas pipes, or fresh water pipes can inspect thremusituation underground. When a new subwaysdipéanned,
the underground infrastructure must be analyzedhedked for conflicts.
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2.2 Business Development

2.2.1 Present an urban space to an investor

For attracting an investor, a 3D city model campltelinvestigate interesting urban spaces. It slitbevgeneral
surrounding, transportation infrastructure, etés Taduces the number of on-site inspections &nd, saves
time and money.

2.2.2 Color buildings according to their usage

For judging the surrounding of an object of interdse agent defines to color the buildings inghespective
view according to their usage type, e.g., livingagpin green, public buildings in blue, and indastuildings in
red.

2.2.3 Measure distances and areas

The perspective view can support simple analysistfanality. E.g., distances to nearby buildinggarer the
overall size of a specific area could be calculatadidisplayed.

2.3 Real Estate Business

2.3.1 Offering interesting buildings to a customer

An estate agent can use the 3D portrayal serviceshbwing buildings to customers. The perspedti#@s show
the appearance of the building, including detdileiiding structures (doors, windows, balconies,)etad real
facades. Furthermore the agent can show, desariienvestigate the urban surrounding of thesalimgi$ to the
potential buyer by help of specific navigation teiciues supported by the client application.

2.3.2 Highlight buildings to sell

Within an interesting building area, the estatenagan influence the visual appearance of buildthgscan be
rent or bought. He selects some buildings by theiiress and others by their owner and defines vdaildr to
use for their representation. Furthermore he hgghdi all nearby public buildings in a different@nl

2.3.3 Access BIM information easily

For all the buildings in the view, the agent caguesst additional BIM information such as the agehefbuilding,
usage, number of rooms, room sizes, its renovatiate, land parcel information, etc. This is doyedsily
picking the object of interest in the image.

2.3.4 Allow for looking inside buildings

Within a city model the agent can select a singitding of interest and request a building-specifeualization
which allows, for looking into the building andge.see the structure of the rooms at each floor.

2.3.5 Calculate and display the visibility of objects

For installing a hotel, an investor looks for alting with a good view, i.e., from where a set @fwant points
of interests (e.g., church, market place, monumeatace garden, etc.) have a high visibility. $item allows
the agent to define the points of interest andatka in which to search for suitable buildings.nThbe system
calculates the visibility of these POls for eaciiding, maps this information to the building fagadand
generates new perspective views.

?
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2.4 Security and Safety

2.4.1 Introduce an operational area to a mobile action force

In preparation for safeguarding a demonstratiotipadorces need to get an overview of the openatiea,
including size and topology of street, danger sp&its The presentation of the city by 3D portrayal replace
on-site inspections, and thereby reduce costclsgary, perspective views can be accessed byantmsvilces.

2.4.2 Generate views containing escape routes

For a mass event, escape routes have to be dafidedust be visualized to the security personneieiisas to
the visitors. By help of a styling tool, the safefficer can enrich a perspective view of that drgadditional
path objects representing these escape routesstytig description is then published and usedrzusers.

2.4.3 Help Fire Fighters

The fire department requests a detailed indoodmglmodel in case of a fire incident. The 3D indowdel is
analyzed in the command center before the firddigireach the site. Possibly the visibility in kuglding is
limited due to the smoke. Possible access andesoafes are determined to help the fire fightecceating the
building.

2.5 Tourism

2.5.1 Investigate a vacation spot

Atourist can use web-based 3D portrayal for ingasing a vacation spot already from home. For etanthis
could support the decision for a specific accomrtiodaccording to the appearance of the surrounding

2.5.2 Generate a specific touristic 3D city map

For a city tour, a tourist needs specific inforraatsuch as the location of bus stops, railwayatatihotels,
museums, theaters, hotels, bars, restaurantguhsttinformation, etc. By an authoring tool, anmipality clerk
can create a specific touristic 3D city map contgjrthis information. A styling tool allows him tefine how
the integrated information shall be represented.

2.5.3 Show the current environmental situation

For making a virtual city model more appealing amate realistic, they can include sun and cloudschvtould
be in accordance with the real weather conditions.

2.5.4 Generate a video tour negotiating selected points of interest

For tourists a virtual city tour can give an imgies about important points of interest, shoppamilities, etc.
By an authoring tool a municipality clerk can defsuch points of interests, which are used as wisy9for the
virtual tour. The tourist can select some or allr&fse way points for generating an individual gitleur, e.g., a
flight or a city walk.
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2.6 Car and Pedestrian Navigation

2.6.1 lllustrate a track by sequences of perspective views

For illustrating a path description, perspectivens along that path can be generated. Even thedodi path can
be embedded into the visualization. The path iatgins can be derived automatically from the dfipath.

2.6.2 Guide vehicles and pedestrians on the road.

Mobile users are supported by providing 3D animratior interactive visualizations of the coursehefitoute,
which has been calculated by an OpenLS route $er¥i2 Visualizations are especially useful for stdans
using their PDAs, since they can get a better adeehere to go if the system contains also landsiark

3 Use Cases

3.1 Use Case #1: Get 3D Map

Use Case ldentifier: P3D#1 Use Case Name: Get 3D Map

Use Case Domain: P3D Status: Draft 2008-08-11

Use Case Description: Retrieve a complete statiS&&he for exploration and analysis using a standar
internet browser

Actors (Initiators): End-User, e.g. Analyst Actors (Receivers) Same as initiator
Pre-Conditions: Post-Conditions:
- User has a standard internet browser Browser shows a complete 3D scene containing

landscapes, city models, or any kind of geo data,

lights, viewpoints, background, environment, and|a

- User has access to a W3DS found on a | legend. The scene is ready for exploration and
CS/W or published otherwise publishing.

- Internet browser has a 3D plug-in installg

System Components

- Browser

- Plug-in for the requested and supported format
- W3DS

Basic Course of Action:

1. User sends a GetCapabilites request to the W3Dg&eant/es information on available data, styles,
and other options

User formulates a URL containing all desired refjpasameters
User sends a GetScene request to the W3DS

W3DS collects all required data either by connggctinits own data store or by sending a request to
a WFS.

5. WB3DS adds additional lights, viewpoints, legend atd encodes everything into the requested
format.

6. Scene is received by the browser and presentde80 plug-in

3.2 Use Case #2: Get Perspective View on 3D Map

Use Case ldentifier: P3D#2 Use Case Name: Get Perspective View on 3D Map
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Use Case Domain: P3D Status: Draft 2008-08-11

Use Case Description: Retrieve a rendered imag®isj@ perspective view on a 3D map or scene Hmat (c
be displayed on thin clients without 3D renderiagabilities.

Actors (Initiators): End-User, e.g. publishing estpel Actors (Receivers) Same as initiator

Pre-Conditions: Post-Conditions:

- User has a standard internet browser Browser shows a rendered image of a complete 3D

- User has access to a WPVS found on a CS/W ¢ S¢ene containing Iandscapes,_ city models, or amy ki

. ; of geo data, with correct lighting, background,
published otherwise A : .

environment, and a legend. The image is ready fo

publishing.

=

System Components
- Browser
- WPVS

Basic Course of Action:

1. User sends a GetCapabilites request to the WPV &aaives information on available data, styles,
and other options

2. User formulates a URL containing viewpoint paramstdesired data, rendering method, and other
parameters.

User sends a GetView request to the WPVS
WPVS decides which data is necessary in ordemderethe described view.

WPVS collects the data either by connecting tovis data store, or by sending a request to a WFS
or W3DS.

6. WPVS adds additional lights, legend etc. and reneeerything from the defined viewpoint using
the selected rendering method.

7. Scene is received and presented in the browser.

3.3 Use Case #3: Serve Virtual Globe Application

Use Case ldentifier: P3D#3 Use Case Name: Serve Virtual Globe Application

Use Case Domain: P3D Status: Draft 2008-08-11

Use Case Description: Interactively explore 3D deta by using a virtual globe application which
automatically triggers requests for downloadingsinig data. Downloaded data is integrated seamlggely
the existing earth model.

Actors (Initiators): End-User Actors (Receivers) Same as initiator

Pre-Conditions: Post-Conditions:

- Virtual Globe application is installed on tk The Virtual Globe application has updated the
client’'s computer display according to a new viewpoint

- The Virtual Globe application has access
aW3DsSs

- The Virtual Globe application has already
downloaded data from the W3DS that is
necessary to display the globe from the
current viewpoint at a reasonable level o
detail.

System Components

- Virtual Globe application
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- W3DS

Basic Course of Action:

1. End-User moves the viewpoint to a new position@nd#quests additional layers.

2. The Virtual Globe application recognizes automdi¢hat new data needs to be downloaded from

the W3DS

3. The Virtual Globe application identifies missingtsathat are needed to update the globe and to

display it from the new viewpoint at a reasonablel of detail.

4. The Virtual Globe application formulates accord®gtScene requests and sends them to the
W3DS.

5. The received data is seamlessly integrated it@uihrent scene without gaps or operlaps.

3.4 Use Case #4: Get Custom Styled 3D Map

Use Case ldentifier: P3D#4 Use Case Name: Get Custom Styled 3D Map

Use Case Domain: P3D Status: Draft 2008-08-11

Use Case Description: create a 3D map with cusertographic styling. The styling defines how toden
the map contents, e.g. with different colors, malgrtextures, rendering methods. The styling aisolves
knowledge about the available attribute names ahgeg so that different styles can be applied toaip
specific categories (e.g. population density, \egiEh types, usage types of buildings etc.).

Actors (Initiators): End-User Actors (Receivers) Same as initiator

Pre-Conditions: Post-Conditions:

- Map application is installed on the client’s The map application shows the custom styled ma
computer that can be used for exploration or publishing.

- The map application has access to a
Portrayal Service

- The map application has a style editor wi
a GUI

System Components

- Map application

- Style Editor

- Portrayal Service (W3DS or WPVS)

Basic Course of Action:
1. End-User enters the address of a Portrayal Service.

2. Map application sends a GetCapabilites requesta®ortrayal Service and receives informatior
on available layers, styles, and other options

User selects a layer and opens the Style Editor

Style Editor sends a GetLayerInfo request to therByal Service and receives information on
available attribute names for this layer.

User picks an attribute that shall be used for #tenstyling and a color ramp

Style Editor sends a GetLayerInfo request for geeiic layer and attribute name to the portrayal

Service and receives information on availablelaite values.

7. User adjusts the styling to his needs, he chaihngedistribution of values (quantile, equidistant,
etc.), he changes the style of some categoriesr(aohterial, rendering method).

N

8. The Style Editor encodes the styling into SymbolBggoding (SE) and Filter Encoding (FE) an
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10.

11.
12.

creates a Styled Layer Descriptor (SLD) document.

The Map application sends a HTTP POST requeskt®@trtrayal Service containing the bounding
box, layers, CRS, other parameters and appen@& thelocument.

The Portrayal Service collects the necessary datajgplies the styling according to the SLD
document

The Portrayal Service encodes everything into ¢heested format and sends it back to the client

The map application displays the finished map

3.5 Use Case #5: Integrate Planned Object into 3D Map

Use Case ldentifier: P3D#5 Use Case Name: Integrate Planned Object into 3D Map

Use Case Domain: P3D Status: Draft 2008-08-11

Use Case Description: An Architect wishes to comlhiis own 3D model of a planned building with the
available city model from a Portrayal Service. Bi@emodel was made with COTS software and exporte
into a CityGML file. The existing building needslte identified so that it can be replaced by tive ore.
The replacing is done by Filter Encoding (FE) escégted into a Styled Layer Descriptor (SLD) docaome
which can be submitted to a Portrayal Service.QitGML is also sent to the Portrayal Service as
attachment so that it can be integrated into the&ie.

o

Actors (Initiators): End-User (e.g. architect) Actors (Receivers) Same as initiator

Pre-Conditions: Post-Conditions:

The model is available as CityGMLfile an

Map application is installed on the client’s Map application shows a complete 3D scene
computer containing the existing landscape, city model, city|
furniture, lights, viewpoints, background,
environment, a legend, and additionally the model o
the planned object seamlessly integrated into the
User has a 3D model of a planned object scene. The scene is ready for exploration and
(e.g. building) that will be built in place of| publishing.

an existing object.

The map application has access to a
Portrayal Service

correctly geo-referenced.

System Components
- Map application
- Portrayal Service (W3DS or WPVS)

Basic Course of Action:

1.
2.

The user defines a region surrounding the planbgetband selects layers that shall be visualized
together with the object

End-User enters the address of a Portrayal Service.

Map application sends a GetCapabilites requestet®bdrtrayal Service and receives information
on available layers, styles, and other options

Map application sends a GetScene or GetView reqaeke Portrayal Service.

Portrayal Service generates a 3D Map or perspedggveaccording to the parameters and sends it
back to the client.

Map application displays the result.
User identifies the object that shall be replacgeli® own model.

Map application sends a GetFeaturelnfo requeste®@brtrayal Service and receives all attribut

D
2]

?
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10.

11.
12.

13.

14.

of the selected object. The attributes are predentebular form to the user

User identifies a unique ID that can be used terfibut the object

Map application generates a Styled Layer Descrig@bb) document containing a Filter Encoding

1°)

(FE) elements. The FE has an ELSE Filter with dtecsed ID, which means that all objects exc
the one with the selected ID will be chosen fouslgzation.

User selects the CityGML file replacing the idetif object.

Map application sends a GetScene or GetView reqigestTTP POST to the Portrayal Service
containing the previous parameters and additiotlad\5LD document plus the CityGML file.

Portrayal Service generates new 3D map or perspeggw, applies the FE for removing the
selected object, integrates the CityGML file inte scene and encodes everything into the
requested format.

Map application displays the result.

3.6 Use Case #6: Roaming between Portrayal Services

Use Case ldentifier: P3D#6 Use Case Name: Roaming between Portrayal Services

Use Case Domain: P3D Status: Draft 2008-08-11

Use Case Description: A Routing Application ingtdlbn a mobile device is used in order to guidd=tied
User to a selected destination. The applicati@essgned for vehicle or pedestrian navigation amlbe
used for guiding the user on the road or for priogic virtual preview. The actual route calculatisn
carried out by an OpenLS Route Service. We asshates¢veral 3D Portrayal Services from different
providers are available. There may be e.g. onelwdaa be used for visualizing the region of thet sta
position, one for the destination position, and thae is best suited for visualizing intermediatghhways.
The Routing Application must switch between theRd@trayal Services along the route in order to jgl@v
the best possible presentation (Roaming). Alsartap styling must be kept consistent in order taiced
distracting cuts while switching between services.

Actors (Initiators): End-User Actors (Receivers) Same as initiator
Pre-Conditions: Post-Conditions:
- Routing Application is installed on the - User has been guided to his destination
client’'s mobile device either virtually or in his vehicle.
- Routing Application has access to a - The Routing Application shows the
OpenLS Routes Service directions to the destination

Routing Application has access to a
Catalogue Service

CS/W contains a list 3D Portrayal Servicg
covering different areas.

System Components:

- Routing application

- OpenLS Route Service (RS)

- Catalogue Service (CS/W)

- 3D Portrayal Services (W3DS or WPVS)

Basic Course of Action:

1.

2
3.
4

End-User enters the address of the start positidrire desired destination
Routing Application sends a GetRoute request t&the
RS calculates the route geometry and instructiodsands it back to the Route application

The Routing Application collects information on dable 3D Portrayal Services that can be used

?
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10.

11.

in order to visualize the region at the start positising the CS/W

The Routing Application automatically selects ti#3S that best meets the requirements of the
current task. It must cover the current positioshould provide a high level of detalil, it should
support SLD3D.

The Routing Application creates an SLD3D documenbeding to the application or user
preferences and the available layers on the 3DPS

The Routing Application sends GetView or GetScemgiest(s) to the 3DPS in order to visualiz
the vicinity of the current position. The SLD3D dmaent is attached to the request(s).

The user starts moving along the route either ailywor in his vehicle. Requests are continuous
sent to the 3DPS in order to update the visuatimafihe Routing Application presents
driving/walking instructions to the User.

The user reaches the border of the spatial extehecurrently selected 3DPS.

The Routing Application collects information oradable 3D Portrayal Services that can be us
in order to visualize the regions at the followmgte segments using the CS/W.

ly

Steps 5 to 10 are repeated until the destinatiogaiched.
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4 Annex A: Examples of perspective views
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