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1 ABSTRACT

In recent years, a plenitude of mobile servicebdig developed and used that aim to offer acaess t
relevant information based on a user’s locatioresehservices — usually referred to as augmentdityrea
services — allow for new ways to supplement andieoé urban development processes, and they offer ne
means to exchange knowledge and to foster innavatiéet, the task of providing information for such
services is complex, and there’s no uniform contidn process that can be applied for the diffeteants.
Thus, content provision is restricted to only fexperts, and knowledge exchange between servides by
possible at all. These facts hinder an adopticsugimented reality services by a larger user comyemd
they have a negative impact on the realisationceharios aiming to exploit the potentials of augtedn
reality services. We will present tHeADAR system that realises an open infrastructure toagwrand
aggregate arbitrary location-dependent multimedienfdifferent sources like the Social and Semamab

or digital repositories. It provides an own molxlent for personalised information delivery, buntents
can also be used within existing augmented reaétyices like Layar, Wikitude or ALOQA. Especiaily
the field of spatial planning, interesting use saagse. The possibility to make planned futuréestaf the
built environment “tangible” right on spot — in therm of images, documents and three-dimensionaetso

— opens up new ways of informing citizens. Alsa;daese of its facilities to easily contribute usengrated
content RADAROoffers a variety of opportunities to foster ciparticipation.

2 INTRODUCTION

In the course of the rise of mobile devices withrenand more functionalities (especially Apple'sdfé and
Android-based devices), location-based servicestaotly grew in popularity [MEEKER ET AL 2009,
OPERA 2009]. On the one hand, more and more infoomas enriched with geodata and thus can not only
be presented in a virtual space, but in real, reobdntexts and in a context-sensitive way adaieithe
user's preferences. On the other hand, a plengud®bile services is being developed and usedainato
offer access to relevant information based on gsikeation.

A special kind of such location-based services aargmented reality services that provide a computer-
supported, extended reality by displaying releviafbrmation in the user's environment. With the new
generation of mobile devices and available ,reditgywsers”, there is for the first time an infrasture that
allows for the creation of augmented reality sagsiwithout the need of a complex instrumentatich thie
development of respective interfaces. Thus, thaifpide of localised information can principally beade
available to end users in different scenarios bsimeeof augmented reality browsers, depending onghes’
locations as well as their preferences and contexts

Yet, providing contents for these browsers is #aiift task that requires expert knowledge, anddbetent
contribution process is different for each browser.

To conquer these problems, an open ecosystem ltbeatsamanaging and aggregating arbitrary location-
dependent multimedia from different sources like 8ocial and Semantic Web or digital repositories w
developed within the projedRADAR. The RADAR infrastructure allows contributing, managing, and
sharing arbitrary geocontents, provides an own haotlient for personalised information delivery,tbu
RADAR4contents can also be used within existing augrdergality services like Lay3gr Wikitude® or
ALOQA".

see http://lwww.dfki.de/radar
see http://lwww.layar.com
see http://www.wikitude.org
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* see http://aloga.com
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In this paper, we will first give a short overvief existing mobile augmented reality browsers draldore
problems related to the respective content cregtionesses. We then present the RADAR system and it
components, before we will present potentials far tise of RADAR in the context of spatial planning
processes. A conclusion and an outlook on futunkwid! end the presentation.

3 MOBILE AUGMENTED REALITY SERVICES

We will define mobile augmented reality servicesaag kind of service that can provide informaticaséd
on a user’s current location and that can be rura anobile device. In general, we can distinguisb tw
different kinds of mobile augmented reality sersgicEirst, there are services that focus on a siagtevery
specific task, e.g., “subway stations in New Yor&&cond, there are services that can provide palignt
any kind of information. Such services are usuadfgrred to as augmented reality browsers.

Core problem of current augmented reality servazes

The availability of data that can be used withie thervices — data is prevailing that was especially
contributed for the specific browser.

The creation and contribution of data so that it ba used in the services -- the contribution Bses are
difficult and can even require setting up an own;A&rthermore, complex and non-standardised meétada
formats and data structures are used.

The heterogeneity of data for augmented realityises — as we have to deal with proprietary datenéas,
an integration and aggregation of data is eithépossible at all or can only hardly be realised.

These factors hinder the adoption of augmentedtyeadrvices by a larger community, thus preventhmjr
use as a more common tool for a variety of mobdenarios, also in the field of urban development
processes.

Ideally, an augmented reality infrastructure would

« allow any kind of end user — also without spectichnical expertise — to provide data for the
respective service,

* be able to make use of existing geocontents frowaréety of sources such as the Social and
Semantic Web as well as digital repositories, and

« offer geocontents in a way that allows making Usthem in other services.

4 THE RADAR PROJECT AND SYSTEM

RADAR (Resource Annotation and Delivery for Mobileugmented Reality Services) was a one-year
project initiated in 2010 at the Knowledge Managetmdepartment of the German Research Center for
Artificial Intelligence. The aim was to realise @pen and flexible infrastructure that allows ustrs
contribute and manage geocontents, and that ftifdsabove mentioned criteria. In the following, wil
shortly present the information model used for acgatent in RADAR, followed by a coarse overview of
the system realised within the project, as wethasmain features it offers.

4.1 Geocontents in RADAR

On the one hand, the RADAR infrastructure shouldabé& to include very simple representations of
geocontents, on the other hand, it should alsaobsilple to use more complex and multidimensionpdatb.
Consequently, to create a geocontent in RADAR, gelgcoordinates as well as a title have to be geoki
Yet, arbitrary multimedia resources (e.g., textudoents, videos, audio files, or even 3D models) lwan
associated with each geocontent.

4.2 The RADAR infrastructure

The RADAR system is an open infrastructure devedagerording to Web2.0 design paradigms [O'REILLY
2005]. It realises a social hub for geocontentsadinivs

e managing, organising, and sharing geocontents,
« publishing geocontents to various mobile augmerdatity services,
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* accessing and aggregating geocontents from mulspleces like Flickr, Foursquare, Last.fm,
LinkedGeoData, Twitter or YouTube, and

* visualising geocontents.

Backend for resource contribution and annotation

—

* Generic metadata format
* User profiles

* GUI
Adapter
Ex. services
* Retrieval of data from ALOE
* Access to selected social web services <:>
* Access to LinkedData
Location based IR Mobile client

flickr

: 't-,_.-,el * " % oY =
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Social Web Data LinkedData

Fig. 1: Overview of main components in the RADAR asftructure
The RADAR infrastructure consists of the followingin components:

» The RADAR Web Interface is an intuitive, web basetdl for comfortable contribution and
management of arbitrary geocontents. It is basedBKI's ALOE’ infrastructure and offers a
plenitude of social media features [MEMMEL, SCHIRRQO7].

» The RADAR Adapters allow pushing RADAR geocontetiatexisting augmented reality browsers
such as Layar, Wikitude, and Aloga.

e The RADAR Web Service realises a rich Web Serviéd And thus allows integrating RADAR
contents and functionalities in different contexisl applications.

® see http://aloe-project.de
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» The RADAR Mobile Client for Android based devicestronly offers access to data published
within RADAR, but also to a variety of other semdcthat offer location-dependent information.
This entails Social Web services such as Flickursgquare, Panoramio, Twitter, YouTube, but also
Semantic Web data (via the integration of LinkedG&@a)® As the mobile client is also connected
to the RADAR user management, users can maintasopal lists of favourites, connect to other
users, etc. It also offers means for personalisegmmendations and search results.

We will now shortly elaborate on the RADAR Web ftend as well as the RADAR adapters.

4.3 The RADAR Web frontend

The RADAR Web frontend offers access to a variétyneans to contribute, share and annotate geodsnten
Any content published as “public” in RADAR can albe accessed without registering, whereas it is
mandatory to register to contribute any kind obinfiation.

The main features in the Web frontend comprise,rajmathers:
* Simple and intuitive geocontent contribution.
* Upload, share and organise arbitrary types of @sacmultimedia contents.

e “Social Software” functionalities: tag, rate, armhtment on contents; social browsing; contact lists;
messaging etc.

* Map search modes with geocontent clustering angastipf the W3C geolocation API.

* Interactive map and timeline visualisation of gadents from RADAR and other services

« Group management for different group types.

« Content search with different filter criteria (&ftby mime type, filter by license, filter by date).

* Pushing services (Atom feeds, email reports) fiedint aspects like new resources or activities on
selected contents.

« Embedded player for various content types (e ashfl mp3).
* Optional parallel contributions to other platforfesg., Delicious, Diigo, Twitter).
* QR code generation for arbitrary contents.

To allow the usage of the system in controlled emments as well as in open and collaborative stE)a
different privacy modes for geocontents can be eho®pen geocontents allow any registered user to
associate multimedia contents, private geocontartsonly be enhanced by the owner of the resoaru,
mode group allows restricting the right to enhatfeegeocontent to members of one or more groups.

Figure 2 shows a sample screenshot from the RADA¢b Wontend in which geocontents for a selected
map region were integrated from a variety of exdkmservices in an interactive map view as well as a
timeline visualisation.

® see http://linkedgeodata.org
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Fig. 2: Screenshot of an interactive timeline visagion in RADAR with geocontents from different giees

4.4 Adapters for existing augmented reality services

To ensure the availability of geodata contributathiw RADAR for potentially any mobile device user,
adapters were developed for a variety of existingnaented reality browsers. At least one of theisesv
supported by RADAR is available for any popular padype (this includes Android, Bada, Blackberry,

Nokia, Symbian, and Windows Mobile). Thus, basicalhy owner of a common Smartphone can access the
data created within the system.
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Fig. 3: Sample RADAR geocontents accessed usingapar Augmented Reality Browser in a map view,\listv, and detail view

RADARdoes not support each specific feature of the atipg services, but instead realises a commorfset o
features supported by all of them. Yet, support alesady added for selected scenarios such asgpiyl
of three-dimensional objects in Layar and the miovi of respective metadata (see Figure 4).

Genauigkeit: keine Angabe

Rathaus 3D

added by Martin
Dec 3, 2010
published with RADAR

Fig. 4: A sample 3D content published with RADAR autessed using the Layar service

5 POTENTIALS FOR SUPPORTING URBAN DEVELOPMENT WITH RADAR

5.1 Areas of practical application

The practical application of the system is feasiblmany areas. A particularly promising area gfleation
is the field of public discussion of urban spatiglvelopment processes, especially in the contexnof
increasingly strong culture of "getting involvedt the planning and realization of projects. Thisgans
major projects as well as spatially more boundegeld@ments in which citizens actively participatéhw
criticism, but also with their ideas and proposalsese participation processes more and more iaviblg
Internet as a communication medium that allowsasilg spread information, and to organize a varaty
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activities. Citizens, communities as well as pcbjdevelopers use the Internet to present andstisdeas
and projects. Yet, the exchange of ideas and amnis thereby usually limited to discussion foruomns
simple comment functions.

In contrast to conventional websitd2RADAR provides a plenitude of new functionalities, aras tthe
potential to bring a new quality in online discas®s. Because of its ease of use, the large nunfilpassible
content types - including 3D objects - as well @srating and commenting featurd8ADARcan be a
modern complement to traditional channels of pignditon. Furthermore, the accessibility of geocotdeia
augmented reality services allows exploring futor@ects in real contexts, even though they ateistihe

state of planning.

The possibility to interactively visualise digitabntents created by end users using different kifid®cial
services such as Flickr, Twitter, or YouTube alsoviges a basis for inductive monitoring processes,
people’s opinions can be tracked in order to find about aspects that have to be considered during
planning projects, and that would eventually notehdbeen considered in traditional, top-down defined
planning processes.

5.2 Augmented City Kaiserslautern — a first use casetexplore and evaluatdtRADAR potentials

As a first use case to explore the aforementiormdnpials, RADARuse cases are currently being prepared
in Kaiserslautern. Therefore, a speclRADARInstance was set up as a complement to the existibsite

of the city of. This process is supported by théftghg Gasanstalt* and advised by DFKI, the DFIgirns

off QUERTEX GmbH, and MESS (development and commation of cities and spaces).

Using the platform, existing contents as well asv meaterial will be made tangible — for the citizens
themselves, but also for other target groups ldists. Smartphone-based city tours making useaudio
files’, videos and pictures will therefore be an impdrtaomponent of the scenario.

While tourists may be drawn oRADAR by the tourist information of Kaiserslautern arsbpective
advertising material, other means have to be fdanthe inhabitants of Kaiserslautern to introdtioe new
offer to them. Therefore, a contest shall be laed¢im which people are encouraged to learn aRARAR
and to actively use it themselves.

The authors have proposed that the issue of thigpettion could relate to the above mentioned fiefd
spatial development, so th&®&ADAR can be tested as a participation-tool for citineede urban
development. Taking advantage of the potentiaRADAR the competition intends to appeal to citizens to
bring in positive ideas to beautify the living emriment / townscape. Ideas are searched for hoywuhléc
space can be improved at specific sites withouthrefort. RADARwould be the platform to contribute,
collect, and present these ideas, and also to exipesn to the public opinion. Additionally, it offethe
opportunity to find allies and supporters.

The sum of ideas becomes visible and tangible terdaotive maps offered BRADAR thus, a ,map of
ideas” is being created, where good ideas with aflencouragement can be highlighted respectivitiyhe
end of the contest, the city can support the mosular ideas. Whether the competition will be ren a
proposed has not been decided yet.

Further scenarios that will be realised are tempolianited use cases in which contents about sjecif
events will be provided to guide visitors.

6 CONCLUSION AND FUTURE WORK

In the future, location-based services have theriatl to become an important part in a varietyudfan
development processes. This concerns the tangtalisation of projects that are not yet realidnd,also
the involved communication processes between altiesiolders. The RADAR platform has the potential to
serve as a basis to realise these potentials andhoa become a useful tool for different typesudfan
development and related participation processes. ddenario “Augmented City Kaiserslautern” that is
currently being realised will serve as a first epéento explore and evaluate the expected benefithen

" As audio files, contents created by tomis Gmbkip(Hivww.tomis.de) are being used that were speliff created
for a mobile audio guide in Kaiserslautern.
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RADARplatform. Furthermore, contents generated withenEuropean project MACEhat also uses ALOE
as a social backbone [WOLPERS ET AL 2009, WOLPERSAE 2010] shall be made available in several
augmented reality browsers using RADAR.
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