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ABSTRACT

Urban renewal is a complex process involving numeractors and data. In such a process, design and
communication tools play an important role. Appiaf@ visual tools should be able to establish armom
language between professionals and between profedsiand citizens. However, there are indicatita
particular representations may also achieve thdragnby creating different perceptions accordingthe
background of the actors. New emerging technologifes a large variety of visualisation tools tmahy solve

this problem and greatly enrich visualisation anthmunication possibilities. This paper discussessitecifics
requirements for virtual environments to be usedhin framework of urban building models and inugsies

how 3D geo-information technology can be used fipstt this task.

INTRODUCTION

Post-war neighbourhoods in the European Union dti#trshort of fulfilling current needs and are sequently
being renovated on a large scale. Urban renewalrastically a complex decision-making process, Wwhic
involves many actors, performing different tasksl &aving diverse points of view. In urban renewadjgcts
such actors have often-conflicting expectationgkbeound and foci. In the Netherlands, the urbarewel
deS|gn consists mostly of six phases, which hasrasult specific maps and plans:
The Vision plan, which is the beginning in any urlpdanning process, decides on general development
of a particular area.
Land use & Zoning plans are the official long tgslans for sustainable development of a municipality
They define the planned land use and the allowadadulevelopments.
The Master Plan is a large-scale plan that showsftliture shaping of the area emphasizing the
important spatial relationships. It is a sketchnpéand usually altered in gradual steps. It alsegia
social and economic character of the design.
The Urban plan is the detailed plan for the deveslept of an area. It is often a collection of ske&h
and description in a real scale plan, making disitmely clear what should happen in the area.
The Specialization Urban plan indicates the fumdi@nd the detailed volumetric structure of the
buildings.
The Architectonic-quality plan shows architectusgpects and form and shape of the buildings. It
represents the architectural aspiration of thegutajrea as when implemented. Details such as windo
openings, doors, facades etc. are clearly repredent
Actors involved in those phases are quite differ@tile in the first three phases more urban plesmaed local
authorities are involved, in the last three phasehitects and citizens are more prominent. Theraéh urban
design and planning in the Netherlands can be sidadl in two large groups with respect to theirdlwvement
in the design process:
Design Professionals: urban planners in municiealitprivate architecture and urban design firms,
technical experts on design quality and social mgusgencies and related technical consultants
(internal departments, construction firms, progetelopers, etc).
Non-design Professionals: the municipality, palitits, citizens

Visual information is believed to help in discoveanderstanding and analysis of design problenwrder to
propose and choose sustainable solutions. Tradltipnmunicipalities use 2D paper maps, CAD drawing
graphical images, textual/oral information and ptgis3D models to present ideas and discuss atieesato
citizens. Most municipalities have websites forsdimination of spatial plans, but they are in 2D andost
cases static visualisation. Only recently large icipalities may employ systems allowing for presegt
interactive digital maps for the public in Web M8prvices (WMS) [1]. In the last several years adeanof



geo-information technology such as 3D virtual eoniments, 3D analytical visualisation and 3D forniais
sharing of data offer large spectrum of new pobgds for communication of ideas and discussiordesign
alternatives. Virtual environments like Google BarVirtual Earth have made 3D visualisation knowrd a
accessible for everyone. Many municipalities anbaor designers are in process of discovering these n
functionalities. However, there are indicationsnfr practitioners that this visual information ist mecessarily
equally perceived. A given representation may bsumierstood by the receiver, due to wrong presented
message or due to different concepts of the actors.

This paper presents our study on applicability efrvisualisation tools and environments in the dasgale
urban renewal process. These are estimated wipeceto different actors and different phases baorrenewal
process. Through interviews and questionnaireemifft possibilities were discussed with a seleg@dip of
actors in the urban renewal process.

VISULISATION TECHNOLOGY OF INTEREST FOR URBAN RENEXL

Visual materials

Visualisation can be very realistic or very abdtrachich is much depending on the application andte
purpose of the visualisation. Numerous classifiregi can be found in the literature defining levefs
abstraction. To reflect the level of abstraction veeve adopted the LOD subdivision as presentedtyG®IL
(an open data model, XML based format for the gg@rand exchange of virtual 3D city models). LOBO i
considered as 2D model, the consequent levelsegiaded as 3D models. CityGML was of particulaeriest
due to last initiatives in using it as a bridge iftegrating GIS and CAD/BIM models ([2], [3], [4]onsidering
the levels of details several models (TUDelft campmd Potahof neighbourhood) were created, whiate we
used to illustrate the idea of LOD during the imiew (Figure 1). The models were created withosing
realistic images for texturing to avoid confusiord&eep the attention on the level of abstraction.

Interaction with the model

As described in the first section, urban renewaloives many non-design users, who have difficulties
distinguishing between the wide number of inteacipossibilities. Moreover we have limited ourselve this
research to the use of desktop systems withoubsdsdd hardware equipment. Therefore after thor@ugttysis
of several taxonomies, we have defined the follgwifive levels of interaction:animation/video

interaction (navigate, zoom, manipulptquery (explore), feedbaciad change (edjt These
types could be easily explained to all approactssaas

1. Animation is a dynamic visualisation of walk-thrdugfly-over) existing or design area. Animation can
be created from a sequence of images or direaity ft 3D digital model. Although visually ‘dynamic’,
the user cannot change the sequence of visualiagetials. He can only observe.

2. The second more advanced level is navigation. Bee is provided with tools to change his position i
the 3D model and adapt his/ her field of view (@igte and angle to a particular object). The usir st
cannot change anything in the model or in the sceaée/she can decide freely where to go. Typical
tools provided for desktop systems are ‘walk thtougly over’ and ‘examine’.

3. Next level of interaction is possibilities to quesjects. The user has the opportunity to obtaimemo
information about the object (not only what is kls). Some software packages are able to provide
such information automatically on ‘mouse click’ &ntbuse-over’ (e.g. Google Earth).

4. Feedback is yet another level allowing users foress their opinion. Opinions will be recorded for
later analysis and evaluation, and replies coulddve back.

5. Change (edit) is the highest level of interactiwhen the user is allowed to invoke changes in ltaps
or attributes in the 3D model. This usually regsiispecific editing tools most often performed vitib
mouse (click and drag) or combinations of mouse lkeyboard. The editing could be temporal or
permanent .
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Figure 1: Six types of visual materials with diéfiet Levels of Details (LOD)

RESULTS

The six types of visual materials defined in Figtirand the five levels of interaction defined hab®ve were
investigated during a workshop with 30 participafitsn 13 cities. The investigation was carried aotong
design professional (urban planners, housing commpam@nd architects) and non-design professionals
(municipality). Citizens were not directly interwed but the municipalities were requested to giveopinion
on level of interaction appropriate for citizensddiionally, several very experienced urban plaangalled
here expert$ from large municipalities and housing agenciespived heavily with renewal projects were
interviewed separately. The two major questiorthis research were:

Which digital visual materials are most suitablelia renewal phases?

Which functionality have to be provided to be afgldest understand and evaluate the proposed design

alternatives?

Two questionnaires were prepared one for eachnaseaestion and where organised as statementshlie
users have to evaluate using six-level scale (abedgl necessary, necessary, desirable, don't knoot,
necessary and absolutely not necessary). The sdsuith the questionnaire were prioritised usingMeSCoW
method [5] intomust should could andwon’t(but could be in the futur@} available in a system for
urban renewal. A statement is classified1adStbe available when above 75% of the interviewecdehayreed
(absolutely necessary, necessary and desirabld) thétt statement. The results between 50% and 7#&% a
classified ashould 50% and 25% isould haveand bellow 25% isvon’t (but could be in the future)



Visual materials (see figure 1)

Static images (photos and snap shots)

Reference pictures (snapshots from 3D architectaadels) have been widely used though the entimewal
process. The photos are especially important irb#gnning when the social situation is discus3éxe study
has shown that 60% (in average) of the intervieWasl found static visual material appropriate faspnting
ideas in all the phases. The discussions with tteeim of experts have revealed interesting obsemati
regarding reference images. Reference images anédpd at later stage when the Urban plan has to be
presented. Although it is often believed that refee pictures can help in the design phase, itaapgeom the
interviews that people often focus the discussiomimportant features. For instance the matetisésl for the
buildings will be discussed whereas the volumesimportant. Misunderstandings have been noticed/den
professional as well when using too soon detailetuges. However, reference pictures are of impmgalater
in the design process, when discussion startsismtaterialisation.

LODO (Maps)

Design professionals prefer two-dimensional mapth wirovisional plansat the beginning of the process
because they do not fix any detailed solution dimvafor an extended discussion. At the same tiheg/ tdoubt
whether these two-dimensional plots are really tstded by citizens. Using them in combination wpttysical
models is a preferred option. LODO is found mostppropriate for the Master (70%-80%) and Urban plan
(50%-70%). Specialisation Urban plan could be abyoresented as a map (56%) but without many rialist
details (36%). This is a clear indication that pens might be confusing when more detailed mappegsented
within information about vertical space orientatiétithough few argue for map visualisation (32%tte last
very detailed phase, it is obvious that 3D viswian is then preferable.

LOD1 (block model)

Block models have been widely used for creatingolumetric perception and presenting new designiwith
existing situation. Those models however have Imeestly physical (created in one specific scale)dissussed
with the experts, block models give good overview existing situation, without concentrating on dsta
Design alternatives have been also discussed appphysical block models with citizens.. The digitéock
models seem less attractive. The discussions rewealed that the good possibility for overview @gsnghow
lost when looking at the computer screen. The wegred could agree (72%) having LOD1 for an eathge
(Master plan), but their use in Urban Plan (60%) &pecialisation Urban Plan (56%) is estimatedcagdcbe
used. Clearly, the participants selected LOD1 asntlost appropriate type of presentation of Spesdliurban
plans, although without convincing majority (64%).

LOD2(detailed roof)

LOD2 is much better appreciated compared to blooklets. Apparently roof (or facade) information reelp
understanding the ideas. For Urban plans most efstirvey population (72%) argued for the use of ROD
(without texture). The texture, which gives monéormation on facades is seen dangerous at thig.stur
interviews have revealed an interesting observatienthe level of visual detail is understoodthg actors as
having a relationship with the stage of the projédistract forms and hand drawings are tools fertibginning
of the project. More details and clear computerréines depict a finished design. Style of drawingy have
an implicit message, but this implicit messageas mecessarily understood the same way by profiesisand
non-professional actors. Therefore the interviewksd refused the use of this LOD for Master pladf4) and
could accept (36%) such possibility for the Spésdion urban plan. It is not surprising that tegth with
realistic images LOD2 models becoming very attxva&cfor Architectural-quality models (76%).

LOD3(architectural)

According to our investigation, LOD3 is the abstimt needed during presenting and discussing the
Architectural-quality plan (88%). This is the stagéen all the finalizing details should come atgstaThe
presented ideas should present as better as mossiik is practically the only phase when suclealistic
visualization is required. Despite some people idemed such visualization for other phases, frora th
discussions the benefit did not become apparerg. grbup of the experts did warned, that three-dsiceral
representations may also be confusing if the viemtge not the one of the inhabitant walking in steeet. A
view taken from an observer above the buildingifistance may be very nice for a marketing aim, rhost
inhabitants will probably not be able to draw casibns about how it will be experienced from theeet
Combining 3D models (or reference images of thertf) wealistic elements of the present situationeswp to
help citizens a lot in understanding the desigre €hkperts did agree that the interaction (see Pebalv also
play an important role. For example, a computemaition in which an existing tram was integratedd&eto
give the non-professional actors more grip on #mgh (municipality Delft).



LOD4 (indoor)

As it could be expected, this abstraction is orpyprapriate for the last phase and even some ofuthan
designers doe not consider it important for urbamewal. Interiors of building may be designed fablx
buildings like shops, cinema’s, restaurants, butlyathis is done for individual houses. Citizensngrally
perceive better floor plans, giving dimensionsadms. This opinion however can easily be changetbifr 3D
indoor models become available. None of our moldatsdesigned indoor spaces and therefore it islistie to
derive a strong conclusion.

The urban renewal process runs from abstract @lsletnd therefore the visual information shoulgpart this
and yet provide every actor with as much informatis necessary to make it intelligible. While atettis are
more comfortable with 3D models, urban planners mdicipalities prefer images, animations and pléns
study tends to refute the assumptions of Al-Kodmamnjg] that, for a good communication between esto
realism should be preferred to the expression sigdeuncertainties. A logical outcome of our intews is that
there should be more research on intelligible waysepresent design uncertainties. Combinationses&ral
LOD in 3D scene is an option to emphases on diftgparts of the design. Most of the population edrthat a
comparison between existing situation and desigitedtion should be also possible (75%).

Interaction and other functionalities

The participants in the questionnaire had to candidat a visual system will be available to a# dctors in the
renewal process and had to define which functipnalbuld be appropriate for the different actorsefy phase
may require animations, navigations, query, senfideglback or editing. In this study for simplicitye have
grouped the users in three groups: housing agenciesicipalities and fictive ‘citizens’. In our sty, the

municipality provided information (based on thekperience with citizens) on the kind of functiomyalthat

would be appropriate for them.

Animation

Animation is one of the best-accepted tool for gr¢imig a particular design to a group of people.ndare
advance the phase gets the more and better animsatie expected. Since good animations could betiee
consuming, they are mostly prepared for the disonsswith the citizens. The experts group confirntealt
animations are the best tools for presenting ptejéa citizens. Video recordings are made mostly tfee
beginning of the renewal project to show to desigacialist existing problems. A very interestingdfng was
that the system should be able to animate and ateal scenario (72%). Movies in mpeg, avi etc lagentost
preferred animation formats. The simulation needgeb-designed algorithm to convey a good and cocivig
message. Animations could show development of gegems, traffic, sun movement, noise distributiett,
Animations may be also 2D, e.g. to illustrate thewgof a city in the last five years.

Navigation
All the participants has easily accepted that teektbp navigation possibilitiea#alk-though, fly-oveand

examineshould be available. Most of them have worked witlualization environments as Google Earth or
Virtual reality browsers. They classified this Iéwé interaction as compulsory for all the actorisem 3D digital
models are used. Almost the whole survey populatigreed that the system should have multiple linked
windows visualizing co-coordinated views where elifint data of different dimensionality is viewe®%8. If
necessary, the user should have the possibilityrofoff the coordinated windows and only the 3Brseand/or
the 2D map/plan will pop up. As the urban renewalabout comparing existing and new situation, the
participants in the study have agreed the systeouldtbe able to visualize designs and existingatibns and
designs in different representation for specialistewever, the people in the municipalities disegedout
sharing information of different design phases wiith citizens. Some urban planners in municipalide not
see added value of the idea that the citizens dhmrilconsulted in every phases of design and treréfiey do
not see need of multiple representations. Accortbripem the citizens may get confused. While tlagonity of
people in the municipalities are interested inidgtthousing agencies add 3D models in the syste3fo)5
(assuming that the system is managed by the muatita®s) only a minority (33%) of the housing agexscand
data providers are interested in sharing their & avith the municipality. They prefer to provideir data via
services. In both cases the municipality (67%) #nedhousing agencies (83%) strongly disagree tthést data

to be copied and saved. Both groups demanded $grireg they should have the functionality to hatel filter
information (80%).



Query/Exploration

The specialists do not consider query of the madebmpulsory characteristic. The systsmouldallow the
users to click and select the 3D models. The d#oos during the workshop have revealed that farthe
guestioning and information request is important, the direct user manipulation with the 3D scanaat vital.
In GE, BitManagement X3D plug-in or VirtuoCity or@n click and select the ‘pin points’ but not tHe 3
objects. This functionality is better accepteddibizens. CityGML viewers like LandXplorer or Argtle lets the
user click and select 3D objects are more apprigpf@ specialists. Through the CityGML is creatdth reach
semantics, it can be used to get overview on cottstn parts or materials. The participants hawveed that the
system should have dynamic spatial query to finekest areas, postcode etc. similar to Google Baisibilities
(76%). In a way, this is a kind of model explorat@and it results itmMust haveunctionality. The same is valid
for elaboration of 3D models through hyperlinks éinkled windows. All the professionals see thisdiionality
as ‘must have’ (80%). The general impression was e municipalities were open to provide a lasge of
exploration possibilities for the design speciadistl municipality and a bit less information to tiézens.

Feedback

Feedback is considered important, especially dudisgussions and presenting plans to citizensthmayt prefer
either real-time discussions or collection of opits and off-line analysis. Many officials at the mmipalities
and housing agencies think that tools as interadativatting are a very low priority (12%). Althouggols as
interactive chatting, videoconferencing, etc. ilases collaboration and design interaction, whicthés main
task of such system, this option is still not atedp In free discussions, the specialists pointedvarious
reasons like ‘chatting is relatively slow’ (bettedk via phone), or ‘videoconferencing might be eliable’
(better discuss face-to-face), or the good videtferencing system is expensive. But almost everymreed
that the system should have functionalities for iefiedback or let the voters vote electronicallyc (‘must
have’).

Editing

The editing of provided information might be alladvenly for design-specialists (67%). The systenmuthoot
allow the citizens to move and delete 2D/3D objectd their attributes (80% of municipalities). Blué system
can have functionalities to modify views, colorglaransparency, which occur temporary on the looatputer
of the user that don't change the data in the @agbThis functionality lets the citizens intereely and
intuitively design solutions for urban developmenbjects. The municipalities could not imagine hawystem
can be designed that can simulate citizen’s desiigilar to block physical models.

In general the few of housing agencies and murlitypdoes not differ much in their opinion aboutenied
functionality. The system should be more elabordteddesign specialist and providing basic navigatiand
exploration tools to the citizens. The sharing afadis a very sensitive issue for design-profesdsorihey do
not want to share all their design models withrthenicipality, though they understand the benefit@hparing
and sharing.

CONCLUSIONS AND RECOMMENDATIONS

In this paper, we have reported our investigatiomshe use of visualisation tools and functionaillityhe urban
renewal design process. The way visual informaiopresented to the various actors is of critiogpartance
for the correct communication of ideas and disarssif alternatives. In this respect, we believe thany of the
discussed misunderstandings can be avoided by osiltgple computer generated representations, wtechbe
adapted with respect to the needs/expectationtseafisers. The concept of LOD is a very promisingegch to
agreeing on abstractions and representations idiffexent renewal phases. The discussions didrexxtaled
lack of digital possibilities for visualisation. @al times was discussed that attention shoulgdi@ how to
visualise the proposed alternatives.

The second aspect of our study, interactivity, feagaled that the municipalities are convinced thatcitizens
should not go further than giving feedback. Aniroas, navigations and possibilities to explore tlesigh
proposal via additional information provided vialwlnks are the best tools. The municipalities apen to
think for much higher functional and interactionspibilities for design specialists. A system tha comprise

all the data allowing multi-view visualisations arelen editing is not a strange idea. Systems like
GIS/CAD/DBMS would is able to provide such functidity.
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