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1 ABSTRACT

The current topics “Smart City” and “Smart Planding not just have to be about big solutions to enak
cities more efficient. There are also small sohsgiavhich can help planners and architects in thaily
communication work, opening planning processesniore of the city’s citizens and make the processes
themeselves smarter. The man-made environments#gery human who lives within it. Especially when
changes are made within this environment, eveigetithas to be able to form an opinion towardsehes
changes. Not every person affected has a planmiagcbitectural background though, so one has peex
that the spatial perception of each person is tovddleed in a different way. Based on these various
requirements the ways of internal and outside comcation have to be adaptable, and offer an
understandable transfer of relevant contents. Vaiadble tools are under constant development]tiegun

new applications for communicating within the plangnprocess. The focus concerning the communication
techniques is on interactive tools. This paper gji@ageneral overview of common augmented realifg){A
techniques and their specific characteristics @ied to show possible use cases in the fields afitacture
and urban planning.

Besides the view on the technical development baddsulting use cases, the consequences andseaffect
the expansion of the repertoire of methods for méas and architects shall be discussed. The social
significance and the resulting changes for urbanmhg as a whole are also relevant.

2 INTRODUCTION

Visualization and communication belong to the dalgks of architects and urban planners. With wiffe
receivers for the planninginformation, there issadnd for tools which can be used in a varietysef cases.
Due to the proliferation of smartphones public asc® information expiriences a new dimension. Tigho

a constant internet access, applications (shops)aje augmented reality-browsers information iailable

at any time at any place. Communication in the mulam process is constantly arising in new apploai
from these technical developments (Reinwald et2@l3). The planers repertoire of techniques is also
constantly arising because of these technical dpusdnts. So having an all time overview on the
possibilities for communication by using these $obécomes one of the planers tasks. The works flrba
Planning in the Knowledge Society (Stadtplanungién Wissensgesellschaft)” (Streich 2005, 2011) and
“Real-Time Planning (Echtzeitplanung)” (Zeile 201giye a first overview on current tools and howythe
can be used in the daily communication processlanning. Concerning the fast development of new
techniques and tools it is necessary to stay twodtese processes and think about new applicafans
planning communication. The following paper stdrtsn this point and shows current augmented reality
techniques and possible use cases in architeatdraraan planning.

2.1 Communication during the Planning Process
—_— Coding —_— Message —_—r Coding —_—r Receiver

Fig. 1: Communication in plannning processes, basedn transmitter-receiver model (Zeile 2010, accordig to:
First & Scholles 2008:198)
The general view on the communication between glemand addressee in the planning process shotws tha

the analytical categories of communication thea@ny be applied (Furst & Scholles 2008:198). By usimg
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theory it can be explained how a message is coded the transmitter at the first place and hasdo b
encoded from the receiver. A visualization is arfasf coding a message, communication tools have the
tasks to support the receiver in the encoding m®ceStarting with classical hand drawings andetotb
their computer aided counterpart of CAD-drawingd aomputer aided modelbuilding, virtual 3D-models
(divided into the techniques of hand-pushed-puitertielling and parametrical modelling) to renderings
pictures and movies the evolution of visualizatisngoing strong. By using only the visualization in
connected planning communication processes theagesgithin can be already encoded by the receier.
this point, however, the question arises, if theepuisualization is enough to transport the messdghe
plan. Communication has to be more than just aaliation, it adds an interactive part to the pesce
Equivalent to the “homo ludens™-approach (Strei€iR217) lay people learn by playing with planning
information and become self-made experts.

2.2 Definition Augmented Reality

The term augmented reality (short: AR) signifies fhrojection of an additional virtual content irttee
reality. Augmented reality belongs to the so caledhan-machine-interaction-methods (Zeile 2010:28).
general augmented reality means the augmentationuofan sensory perception (Milgram, Colquhoun
1999). Therefore reality can be augmented by ugisgal, acoustic or haptic information (H6hl 20081
Zo build an augmented reality environment four edata are needed (Zeile 2011):

A computer with the required software, which seragsendering unit

A tracking system, which locates the position @ftuser

A recording device in form of a camera and

Also a display.

If all elements are fulfilled, four different tedljmes of augmented reality can be differentiatedh(F2008):
Projective Augmented Reality (PAR): With the useaoprojector digital information are shown on alrea
object.

Video See-Through (VST): Uses enclosed projectiassgps. The additional information is shown on two
small displays in front of the users eyes.

Optical See-Through (OST): Uses a semitransparémbmio show the virtual information instead of
enclosed projection glasses.

Monitor Augmented Reality (MAR): This technique plesys digital content on a monitor. Camera and
render unit play together to build a picture of ugmented environment on the screen.

The latest smartphone and tablet generations soeafile to realize a augmented reality environmien.
basically an advanced form of the monitor augmemeadity, because the user can now move freely in
reality. Only the required software in form of amgamented reality-browser has to be installed toeséne
rendering unit. With the built-in sensors like camp, acceleration sensor and GPS-module the tgpakin

is provided. The smartphone-camera works as rewgrdevice and the monitor displays the augmented
environment.

3 AR-TECHNIQUES — STAND OF RESEARCH

Current augmented reality methods can be devidedébform of localisation of the user’s point oéwi and
also the type of memory location they use. Depandimthe used technique there are some pros amsdloon
the following chapters the different AR-methods iateoduced and will be discussed.

3.1 Geolocalisation or Marker Based Techniques

The current MAR-methods use two different techngqu® locate the users’ point-of-view. The so called
gelocalisation uses the smartphone integrated G&fiHe to locate the user. To realize this kind of
augmentation the content is linked to the geopmsitivhich allows the user to view it when he reactine
point of interest. But the geolocalisation has s@modlems with the accurancy of the GPS-signahéfuser
walks through a street with high buildings or tredbe GPS-signal and the AR-content starts to ,jump

The so called marker based techniques want to shiggproblem, because they do not need a GPStsignha
anymore. The setting in which the content is supgdde be overlayed is saved on a server in forranof
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image that works as a marker. If the user scancol@terpart image in reality, the attached conient
immediatelly streamed on the smartphone-screenagerver-synchronisation.

On of the well-known augmented reality-browsersLayar (Layar 2014). Layar combinates the two
described techniques of geolocalisation and mdy&sed localisation in one application. To viewd¢batent

in a geo-layer the user just has to choose the cighnnel and can now on explore his environmérite|
reaches a point-of-interest, the attached contembe viewed. In counter draw to this ,passive“lasgiion,
the user has to become active and scan every sitgiion while using a marker based augmentelityrea
technique to do the server synchronisation.

The technical restrictions to create this kind wfmented reality environment are reduced to a mimmit

is no more limited to a small group of people wlawérthe know-how to set up the server and builthep
contents. Now there are platforms like RADAR-platficof the DFKI Kaiserslautern (Memmel 2013) which
can be used for the accomplishment of geolocahseginented reality-visualizations. The marker baseed
techniques can also be realized by using a plattbiah uses a graphical user-interface: Layars oew n
platform ,Layar-Creator* (Layar 2012) uses drag-andp functionalities to attach the content to the
previously uploaded marker-images.

3.2 Streaming versus Local Storage

The described techniques of geolocalisation andkendrased AR-techniques from Layar always use a
server from which the content is streamed to thargghones. Therefore a mobile internet connectson i
always required for streaming the content. Simeltausly the quality of the mobile internet connettio
limits the level-of-detail of the content.

Another approach to solve this problem is to usgnaanted reality-applications which use their owealo
stored 3D-model-library. Applications like ,AR Mati (Inglobe Technologies 2014) and ,Sightspace 3d"
are using this kind of local memory space. 3D-mediEin be added to the application built-in librbgy
iTunes-synchronisation (i0OS), drag-and-drop (Andyar by sending the models as a mail attachement o
Dropbox-synchronisation. To build an AR Media-augtagion the 3D-model is attached to a marker by
using a plugin for well-known 3D-modelling applitats like Trimble SketchUp. In a second step the
augmentation can be realized by scanning a priveesion of this marker from within the applicatidrhe
marker is important for the scaling process of3Bemodel on the smartphone-display.

Sightspace 3D as a similar AR-application combihestechniques to attach a localy stored 3D-manlel t
marker or by using geocoordinates. If the modebisattached to a marker or a geoposition the cesealso
define his point of view with one touch on the stre

The application ,AR-Works" from UR-AR-Limited is il appliation which uses a localy stored model to
build an augmented reality visualization. On thatm@ry to AR Media and Sighspace 3D AR-Works is not
available as a mobile application. The AR-Worksaee is available for PC- and MAC-users and allows t
display different varietes of a model, on-and-afitshing from layers and a shadow simulation.

4 USE OF AR IN ARCHITECTURE AND URBAN PLANNING

The following practical examples illustrate the wsethe AR methods in urban planning and are afso a
example of just how well the link between reseanati practice works with regards to the content.

4.1 Talking Places and Urban Story-Telling

Which opprotunities are offered by the mobile ARheiques with regard to ther use in the fields of
architecture and urban planning? Due to the abilidyshow any content at a desired position, the
visualization of historic buildings at their formiecation or the visualization of structural prdgets a given.
The aim of the projct “Talking Places” is to enathle reliving of destroyed buildings, either degéw in the
Second World War, or simply temporarily demolishiedthe city of Kaiserslautern. Their influence the
city’s history is to be preserved bby using thigual project (Hesch 2011).

Another filed of application is describing eventighin the area: By linking audio files to the appriate
geo-position in the urban area, stories can beemehted in the urban space and offered in an avalio
through the city (D6rrzapf 2012).
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Fig. 2: Talking Places (left), Location-based audidright), (Broschart 2013 using Hesch 2011 (left)Broschart
2013 using Dorrzapf 2012 (right))

4.2 Discover and experience Architectural Culture withall your Senses

In the project “Discover and experience architeadtaulture with all your senses”, a digital toursanaeated
with the use of Layar, in this case leading thesidewn the “Eisenbahnstral3e” in Saarbriucken. Din¢eat

of the project, conducted in cooperation with titg of Saarbriicken, was to raise the awarenes$ief t
architecture from the 50s, since their specialuiest are anot often seen at first sight. Espedialtgrms of

the upcoming modernizations the people’s awarehesksto be lead towards the preservation of these
specific structures. Due to some “bad” reconstamgiin the past, the exaggerated details of theh&go0

be restored.

Fig. 3: Architectural culture meets technology (Brachart 2013)

The results were presented to the people duringpleming of the “Tag des offenen Denkmals 2013” in
Saarbriicken. The digital tour was offered as a eglitbur of the “Eisenbahnstral3e”, also a central
information booth with additional information inglorm of augmented posters and flyers was offdred.
those people, who could not participate in the tthese contents were also shown in form of an Adlilsl
model placed on a marker ath the information b¢Bter et al. 2013).
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4.3 Discussion of Variants based on different Markers

axs)

Fig. 4: Discussion of variants based on different arkers (left); shadow simulation with AR-Works (right)
(Broschart 2013 using Jost 2013 (left), Broschart®.3 (right))

Working with marker-based systems and local stomggems of AR Media or AR-Works, an ongoing
exchange during the development of a project wbelgossible. The customer simply prints out thekarar
and downloads the latest model. By placing variooslels on several markers the different variatwars be
discussed. If these markers are placed in a pHisibailt environment, the effects of the individua
variations can be seen and evaluated.

4.4 AR Development Plan

In a development plan determiniations are made lwinifftuence individual citiziens on how they carilthu
on their own property. Despite the obligation toblmh the plans, the problem remains of a layman
understanding the presentation. How should a pehson his own opinion on a development plan and
express it within the participation process, ifdamnot understand the content of the developmentiplthe
first attempt?

e rr=Ta TR U N revee

Fig. 5: The augmented development plan (own source)
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Based on this difficulty, different possibilitiesn chow building symbols can be transferred into a 3D
counterpart were developet into a thesis. With ititention to support citizens in translating theoiw
dimensional information there must be an adjustroéttte dimensionality to reduce the level of adstion.
Not only the presentation of the 3D development favirtual environments and virtual globes, bigbahe
area of augmented reality offers a way of commuimgathe contents of the plan: The plan itself agtsa
marker on which the planned constructions are shswgerimposed directly on a 3D model (Broschart
2011).

5 DISCUSSION AND CONCLUSION

Each of these techniques has its right to exidtdbpending on which one, it might not make sensgse it
to display and communicate the requred content. chiwéce of the tool to be used must therefore atway
depend on the specific content which is to be comaoatied.

If streaming can be used to make information ofva llevel detail accessible to a large group of sisére
possibilities of local storage can provide a higlesel of detail in terms of file size and complgxdf the
displayed content. In contrast to the limitationotigh the mobile internet connection, the AR-préstigon

in this option is simply restricted by the hardwaomfiguration. If even the possibilities of sméwdpe or
tablet presentations are exceeded, AR-techniquesbeaused, which are processed by notebooks ore
desktop-PCs. If the limitations of the actual ARduab are passed, a higher level of detail can be
implemented in a pure virtual environment (Virtéadality, short: VR).

SO &

4 VR A indoor design A\ VR-Environment
outdoor design
desktop-based
VR-applications single building

(planning process)

local saved file

single building AR+ VR

(history or future)

Level of Detail
Method

"
»Smartwalk Marker-based
videowalks streaming version

audiowalks

Level of Detail
Use Case

Smartphone - Besktop-border

AR-VR-border

JTalking Places GPS-based
S textinformation POls streaming version
”

Method

Fig. 6: Realizable level-of-detail and use casespnding on the applied method (Broschart 2013)

Depending on the possible levels of detail, whicdn de presented by the according applications,
corresponding use cases can be derived. Not oxrlyaeinformation, audio or video files, as well 2B
models with GPS or marker based streaming optimmsalso detailed 3D representations of buildingsao
local storage and detailed interiors in a VR envinent can be shown.

5.1 Meaning from a social Perspective

What is the use of the presented visualizationscangmunication techniques from a social perspeetiMee
communication between experts and interested pd@seahe goal of sensitizing the general populdion
topics concerning architecture and urban planriiig this, population groups that have only showighs
interest or possibly no interest at all for thesgids can be reached. With the playful approagblaaning
contents, people can learn about topics, which wiesre not familiar with before. This allows theonform
an opinion, which can be expressed in the furth@nrpng process. This is of great importance when t
planning affects people directly or indirectly atidty want to express their concerns in the padicip
process.

With the use of smartphones, tablets, and all @igitedia in communication processes, it must bd el
mind that this is another option to communicatenplaSocial groups, who (still) do not have the eeed
device, must not be ruled out from the planning padicipation process only due to a technicalibarifo
prevent this digital dividing, but at the same tioféering the people the benefits of new mediahia plan
communication, guided tours, commented visualiraticetc. could be a solution. In this case thergan
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takes the role of a mediating notary, whose roléoismpart important and relevant information o€ th
planning process for the citizens, so that thein @pinions can be formed.

At the same time it must be considered that thegmted techniques for the communication in therpian
and developing processes are not a one-way siiieat.means that the flow of information should anly

go from the experts to the people, but that thepleé® opinion of a project is of great importance &
planning office. The combination of these visuala and communication techniques with social media
platforms offers the possibility of such a resposygstem. After the local citizens inform themselwegth the
communication techniques, initially directed asree-sided flow of information, they can then senelirth
opinion back to the original sender in form of coemts. The requirements for a successful communitati
are therefore guaranteed if the elements of vigaikidin, possibility of interaction, additional coranis by
the expert (transmitter) as well as a feedbacktfondor the citizen (receiver) are equally respedctaind
used.

Despite the euphoria of the technical possibilifa@snew communication technologies, the princigheuld

always be kept in mind that the online does notkwathout the offline! The techniques are to bearelgd

as an addition to the tools already used by arcisiter planners. With the use of these techniqties,
communication in a planners or architects daily kmaill be supported, but should not replace thedtir
conversations and interaction with the people ined!

5.2 Meaning for Urban Planning

By introducing rather serious issues in urban glagim a playful matter, the interest of laymen tod/these
topics is to be inspired. Like this, they can fahmir own opinion and in a certain perspectivenizae to
the experts of the topics cencering themselvess fidpresents a first step of a development that geen
further: By using smart technologies, which carubed by every person, the field of urban plannéngade
into a kind of “do-it-yourself-planning”. Especiglwith regards to the combination of social netvitogk
technologies and the social desire to communi@atgetwork society will develop, which will chandeet
understanding of urban planning and thus the dreasponsibility of city planners fundamentally.| Abcial
groups can use smart technologies with the geemedes, (tag-cloud driven planning), to indepengentl
identify problems which they can then discuss amegnselves and develop opinions and suggestioas in
bottow-up approach.

The role of the planner will have to change, sineés the expert who has to implement the solutoamsing

from the “bottom-up” approach and check them inmtermf accuracy, correctness, and completeness. He
therefore needs to adapt to the role of notaryeér in the matter of verifying the ideas comingni the
citizens (Streich 2012).
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