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1 ABSTRACT

High quality visualizations in the discipline ofnldscape architecture result in an increased client
comprehension of the planning situation. The dgwaknt of regarding techniques is an aim, whichidessn
followed in various differing works. The main objiee of the DFG-research project presented herethes
improvement of an autostereoscopic presentatidmigue - the lenticular technique.

The lenticular technique allows for the creationillistrations with spatial depth. As a result, thisual
communication processes could become more intuginge unambiguous for all participants in the plagni
process. Misinterpretation of the shown design lmaravoided, and the range of possible interpretatis
decreased.

Today 3d computer models are used to create argostmopic images efficiently. A specific rendering
method was developed in order to optimize the outcéurthermore- the VLR-method. The contemporary
output medium for this kind of illustration is papas it is still dominating in the line of busige®art of the
research project included an exhibition of différeesigns using the autostereoscopic techniquettand
evaluation of data, gained in an opinion surveyneated to the exhibition. The results show a génera
acceptance of the illustration technique by alltipgrants of the experimental groups and a definite
preference by some users. The expected benefitsdlmn mechanism of spatial perception, could begor

to a large extent. In order to further develop lghdicular technique subject-specifically, optinmieas and
adjustments of the rendering process are necedsargly then qualify for a standard presentatiothoeé in
landscape architecture and related fields of bgsine

“Ss- Blickrichtung tber den Platz nach Osten
Visualisierung: Dirk Stendel

Fig. 0: The image shows a scene rendering of tbengischillerplatz in Schweinfurt. The autosteregsceffect of the original
DIN; Al print was evaluated during the researcljquo

2 INTRODUCTION

The Deutsche Forschungsgemeinschaft (DFG) approtherl research project “Tauglichkeit der
Lentikulartechnik fur Planungswissenschaften ansgiel der Landschaftsarchitektur” in October 2005et
duration of three years until December 2008. Theiaistration and realization of the project was
accomplished by Dipl.-Ing. Dirk Stendel at the chadi Prof. Falk Trillitzsch from the Berlin Institel of
Technology (TU-Berlin).
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The scope of the project covered the examinatichapotential of autostereoscopic illustrationghi@ form

of lenticular image'sin the context of landscape architecture. Thiar@me has been known and used in the
field of business for only a few years. Until thibe hardware (the lenticular plate) had not beeilabsle in
relevant sizes (e.g. DIN AO) and the essential@dputer models had been rather uncommon.

Due to positive results of other research projestgecially in the field of communications enginegra
significant benefit of the use of lenticular imagiwas expected also for the planning sciences.

Hence the main question to be answered in thiseprayas if the lenticular imaging technique may be
successfully introduced to and employed in the mitam sciences. It was hypothesized that this ptatien
technique would generate an added value to théagispue to its stereoscopic spatial impact.

If this hypothesis was verified, the lenticular Hemue could be further developed to create a new
visualization standard for the planning sciences.

3 INITIAL CONSIDERATIONS AND BASICS
In the advance to this research project severarebgons and considerations were made.

First of all, the carrier medium paper still dontes in the presentation context despite of the rgéne
digitization of the field of business (Bohm, Zah&i Benefer, 2008; Kiefer, 2008b; Kiefer, 2008a).€Th
objectives of several different research projecting) the past years have been the developmerdraadgsis

of new communication strategies using digital medieb based communication platforms, animated
images and real-time visualizations - all thesénepe may help to improve communication procegses
the design process, but none of them work with agmls plain paper. Therefore the invention of high
quality design displays on paper was one majoratilge of the DFG-project.

Secondly, there are different reasons why graphgcakentations often involve a certain measure of
inaccurateness or even have been manipulated.sBatially in combination with photorealistic imagtse
observer’s reaction on that more and more leadsg®eneral reluctance ore even suspiciousness sernissl
drawings (Paar & Rekittke, 2006). It may even haveegative impact on the credibility of the shown
contents at all (Warren-Kretschmar & Tiedke, 2005).

Some of the newly developed communication strategiay improve the situation (compare Petschek &
Lange, 2004; Stemmer & Mdulder, 2006; Schildwacl&erZeile, 2008). Additionally, a high measure of
selfchecking and responsibility may help to cowntethe lost trust in illustrations. The overalhaneeds to

be an improved transparency of the planning proaadscontents and consequently a high level oflitb
(Sheppard, 2005).

These aims may be achieved by the use of 3d commateels, which are capable of the exact and precis
illustration of design contend (compare Stemmer &ldér, 2006). Furthermore, due to their display
precision, 3d computer models may be used to geEndrgh-precision stereoscopic images (compare
Buchroithner, et al., 2005; Buchroithner, 2007).

Consequently, the advantages of the lenticulamigcle creating spatial effects could be combineith ¥ie
high precision of 3d computer models in order &ate liable high quality illustrations on paper.

3.1 Requirements for illustrations

Expectations on illustrations in the planning sceshare variable and become more and more complex.
Participants of planning process usually have whfie professional backgrounds and therefore ardiffe
comprehension for the shown contents. Above al cthmposition of groups involved in planning preess
tends to become more and more diverse, consisfiag increasing amount of user groups with divergen
interests (Bendfeldt & Bendfeldt, 2002).

Traditional graphic means no longer suit the commactice. The conventional graphical communication
strategy’s of planning contents increasingly faflgarticipants with differing or even contraryeus for the
presentation of information come together. Esplcisger groups outside the subject area differiiggmtly
from experts in their need for preparation of visimormation. While the first rather prefer lifek and
photo realistic illustrations, experts prefer cqutoal and abstract designs (Wastel, 2000).

! also known as a ~.motion-image" ore ,flipping-image*“
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In consideration of the human depth perceptios passible to improve an illustration user-indearky.
The ability of humans to select and analyse differgésual depth cues given around is a fundameaniel
powerful mechanism for spatial orientation. Specifepth cues can be used in drawings, illustratam
graphic presentations also. Several depth cues haveage-long tradition in landscape architectural
illustrations, e.g. object shadows, the linear pecive or the atmospheric perspective. The cunvelat
impact of several depth cues leads to an impropatiad orientational ability in the observer (Hezakon,
1999; Goldstein, 2002; Deussen, 2007).

Contrary to the common procedures of illustratidggital presentation media allows for the placinig o
additional spatial information. The use of moticargilaxes proved to be very effectiteThey are used
with animations and real-time visualizations. Arpioved spatial perception of illustrations in timeel of
business has been confirmed by Petschek & Landsdiek & Lange, 2004).

One of the most effective depth cues, particulavithin a close ten-meter visual range, only becomes
detectable via binocular spatial perception (stesex) based on binocular disparities. These dispsirare
the only means of depth cue which allows an acewratimation of distance in surrounding space doeis
1980; Boothe, 2002). Their effects intensity andgeamay almost equals the impact of motion pareflax
(Cutting & Vishton, 1995).

Varying stereoscopic techniques permit the creatibmimages with depth information. In the context o
landscape architecture and -planning the Shuttéinedes common in the digital application area (pane
Zehner, 2008). Stereoscopy with anaglyphs has tested with paper media also (Stendel, 2002b; $tend
2002a). To Stendels knowledge, stereoscopy witlglgplas currently is the only technique used in the
context of paper-based illustrations in landscaphitecture.

In order to appear spatial, most of the stereosctmhniques require optical devices right in frohthe
eyes, e.g. glasses or helmets. These utilitiestetake an unsound or even ridiculous effect duedetfore
limit the use of the techniques for a professiompproach (Kemner, 1989). The utilities are notlgasi
ignored and therefore interfere with the watchihthe presented planning contents (Regenbrechg)199

Autostereoscopic techniques - meaning stereosteghmiques operating without optical devices tabed

in front of the observers’ eyes - have so far neérbused in the context of landscape architectute b
promise to be useful. The lenticular technique daapwith these requirements and may be used &tere
paper-based illustrations.

3.1.1 Impact of spatial depht effects

Psychology of perception seems to it that sterquscespectively autostereoscopic illustrationsehesrtain
advantages over conventional illustrations. Fifsalh inconclusive visual situations may be inteted by
the observer with a reduced error rate of 11% (§€02004). Secondly, the retentiveness of the irddion

Is increased compared to two-dimensional illustrati This is accounted to the higher feeling ofenee in
the observer due to the obvious spatiality (Regemefiit 1999). Furthermore, the impact of spatial
illustrations was proven to be livlier and moreciaating (Cours, 2004; Petschek & Lange, 2004). fithe
needed for interpretation of the seen is signifiyareduced (Kraak, 1988; Cours, 2004).

3.2 The principle of the lenticular-technique

Two components are essential for the mode of adperaf the lenticular technique: the lenticulartpl#fig.

1) and the adapted lenticular base image (figT B¢ conventional way of producing the initial imagehe
interlace-method. Two images taken from differdaetwpoints of the same scene (so called half images)
allocated to a composite-image (Okoshi, 1976; Beudl®99; Buchroithner, Habermann & Griindermann,
2004).

2 The distance of several objects’ positions intiefato the observer’'s position may vary in spagéth respect to the observers
movements they seem to move with differing speeduidh the field of vision. The distance betweendtaeting point and the end
point of a change in position of the observer i&2damotion parallax (Kraak, 1988; Goldstein, 2002)
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Fig. 2: initial lenticular image

Fig. 1: lenticular plate

Fig. 3 schematically shows the concurrence of bothponents. On the basis of the surface strucfutfgeo
lenticular plate the two interlaced half images separated again and may be viewed respectivelyeasith

eye. This leads to the illustrations spatial impi&s.
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Fig. 3: functional principle of a lenticular image

In the course of the research project, the interfaethod proved to be very complex for the praotieated
implementation. Detailed knowledge on stereoscomysdereography is necessary in order to creatbalie
images. Inevitable post processing of the half isagutside of the 3d-environm&aidds to the intricacy.
These factors were rated negatively concerningebearch objective.

During the course of the research project a nevhaakefor producing the initial image was developtbe,
VLR method (virtual lenticular rendering method}d&del, 2008). This method creates illustrationgctvh
improvably meet the demands of the profession. ifitial image is created directly during the reridgr
process of the 3d computer model. The resultinghgeal qualities differ from the ones achieved witie
established interlace-method and to some exterrowepthis standard procedure (ebd.).

The VLR method generates a clearer image that@rabre stable to movements of the viewer andaijspl
edges more accurately. Especially the perceptild&om parallaxes of the lenticular image add toséhe

advantages. The VLR method encodes these implicithych allows a “watching around the corner” to a
certain degree. Therefore, these autostereogramaysbffer two important depth cues: binocular digtes

and motion parallaxés

3 Generally, half images generated from a 3d compnéelel in a further working process need to bgnald in order to optimize the
spatial impact (e.g. with Adobe Photoshop) (comp&leack, 1982). Subsequently, the half images irgeérfdr a lenticular image

are interlaced with a separate software.
4 These characteristics are effective independeifiyphotorealistic or non-photorealistic presdatastyle.
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The generated spatial VLR-image provides a reswiutibout four times higher than that of a comparabl
image generated using the interlace method wittséime lens parameters. However, the achievablalspat
depth of a VLR-image is reduced to about one thirthat accomplishable with the interlace methoke T
maximum viewing angle of an VLR-illustration is emtted significantly, therefore the examinationtsf t
image by a group of people is possible withoutriegins to the visibility. Optional viewing distaas for
VLR-images also are a major advantage over illtistia created with the interlace method: they @ilgw
well-defined viewing standpoints and distances {@&x1992; Lemme, 2006; Peterka, et al., 2007).

Nowadays 3d computer models are a common way &eptig design information in the profession of
landscape architecture. In matters of the lentictdehnique, 3d computer models are inevitabletakd a
key role. They are It is regarded as state of tharal therefore understood as a given foundatoifuirther
research.

4 RESEARCH SETUP AND PROCEDURE

Four sub questions were looked into in the coufdhe research project, all being related to thenthtic
fields of practice-oriented feasibility, potentibkenefit and assessment of the acceptance within the
profession. Risks related to the presentation atetpretation of an autostereoscopic image wenetifckd

and discussed. An overall assessment allows tivenaffon or rejection of the projects hypothesis.

The research project procedure was structured seteeral subunits according to the formulated sub
guestions, namely the conditioning of the basi@ datd creation of the autostereoscopic image, sisees

of first impressions and acceptance by means airneeg during the exhibition of several images anel t
concluding evaluation of the assessed data.

Several 3d computer models in the context of lampls@rchitecture were obtained, analysed and dedlua
according to their scale (e.g. urban developmentdesail planning) and detail precision. Searchiog
especially qualified sectors of design illustratibp means of the lenticular technique, the achikevab
sharpness of detail was identified. Four differ@dt computer models were chosen and subjected to
advanced treatment.

competition on urban development
e Guangzhou, China (scale 1:10.000)
« Khalifa City C, Abu Dhabi (scale 1:2.000)
competition on landscape architecture
e Spielbudenplatz, Hamburg (scale 1:500)
e Schillerplatz, Schweinfurt (scale 1:100)

Subsequent editing of the 3d computer models wasiskErdl on the best possible photo-realistic
implementation. The illustration of plant materialthe designs was therefore primarily realisechvdt
models as well (X-Frog models of Greenworks CorBpr]in).

The available model data was then edited furthker dispects of season change or systematic complgtio
the data. Simultaneously illustrations using thaitellar technique were created. This mode of djmera

allowed a better understanding of stereoscopicifspei@ons related to the 3d computer model as sl

graphical needs of the profession. Thus mutualsasjents could be undertaken. At first, the steragisc

editing of the plans was realised with a separdtglace-software(3DZ-V7).

Working steps like the stereoscopic image acqarsivithin the 3d rendering software (3d-Studio Mdke
subsequent orientation of the half images and the of the interlace-software all showed the high
complexity of the production process of an autestgram. The expertise for the creation of the imadfges,

the stereographic adjustments, the image align@edtthe final interlacing process will also in fisure

not be part of the standard knowledge of landscaphitects. The present complex process therefore
impedes this technique for the practical use.

® The interlace-software allows a specific editirigh® initial lenticular images with regard to dinsons typical for the profession
and according to different lenticular plate sizdalf images (renderings) created with the 3d compuiodel were processed and
evaluated after a DIN-A4 test series.
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Therefore, at this stage of research it was cordubtat the complex imaging process had to be Hiethl
The idea was to create the final stereogram dyrekiting the rendering process of the renderingwsog
and additionally without a simple implement of di#tsed steps automatically. One appropriate mettoadidc
be developed and tried out via systematic analysddesting.

The test results showed that the new methodicatoaph of the VLR method indeed produces feasible
results that partially even show an improved imggelity (compare chapter 3.1). In addition, the hodt
simplifies the imaging process as desired. Aftenathematical analysis and a parameter optimizatien
method could be generally improved and enhancéetter suit the needs of landscape architecturgl &m
automation of the process will be possibliae current process is divided into several ciffé steps like
manual adjustments and setting of the compohents

Subsequently, the final presentation images werated as described. Using the example of plan maps
and supplemental perspective illustrations withtiapdepth effects further aspects were examinedhése
examples seasonal changes were considered andydidpffig. 0/9). The illustration of seasonal chesg
allows an in-depth analysis of the potential fotadedisplay of the lenticular technique (e.g. figiautumn
foliage or snow fall) and enhanced the spectruuniiftérent atmospheres in the illustrations.

The surveys for acceptance of and reaction ondhtcllar images were performed during a variety of
events of different nature in order to obtain a mmasn variation of professional expertise and corape¢
in visualization.

First assessments and evaluations were undertaketmeaconference ,Digital design in landscape
architecture 2008“ at the Anhalt University of Ajgal Sciences, Dessau. Following, a seminar was dteld
the department “Darstellung und Gestaltung” (P8ahittek) at Leibnitz University, Hannover, anceature
was executed at the department “CALA’(Dr. Lémker) at Technical University Dresden. Qhgsthe
survey stage, the “Lange Nacht der Wissenschaftas’attended at the Technical University Berlig.(#).

70

1  Oparticipants who judging them self as

competent to the subject

60

Mparticipants who judging them self as foreign to
the subject

50
40

30

total number of person

20

5 —
Leibnitz University Technical Technical Anhalt University of
of Hannover University of University of Berlin  Applied Sciences,
Dresden Dessau
survey stage
Fig. 4: Presentation of the research project atlthage Nacht Fig. 5: Number of interviewees
der Wissenschaften* at the Technical UniversitBeflin, June
2008

The audience of the survey was composed of prafiealsiandscape architects especially qualifiedhim t
field of visualization, students of architecturedalandscape architecture of lower semesters as asgell
graduate students and lay people.

Fig. 5 shows the quantitative distribution of tinéerviewees in the different events. The images teh
presented on an easel due to the rigidity of thédelar plates (fig. 4). In each case after thespntations

6 a plug-in solution for 3d rendering software isferred

" Due to the complex production process and the atema stage of the VLR-technique it was decidedetiuce the amount of
example illustrations and the amount of intervieWso DIN-AQO lenticular images and according 2d imsgwvere produced,
presented and evaluated. With an improved metthedottiginal propositions may be followed.

8 computer application in the field of architectared landscape architecture
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group discussions and one-on-one interviews toakeptespectively. First reactions, doubts and siges
were gathered. 119 questionnaires each of 20 phaii questions plus notes on the interviews were
evaluated. The survey covered questions on belipegehtial for the techniques application and gieadh
demands on the images quality. The gained insiglet® incorporated in the further development of the
method. The estimated applicability and the favdufields of application (competitions, exhibitions,
presentation) were evaluated as well.

5 RESULTS

The evaluation results influenced by the new gregdhtharacteristics of applied VLR-method are not
applicable to the lenticular technique in gendrabm that point of view the descriptions below specific

to the VLR-method, but lay the foundations to corspand to figure out special features of other wash
(e.g. interlace-method) simultaneously.

5.1.1 general tendency

The last question of the four page questionnaire avguestion of principle: “Which way of illustnagj Your
designs would You prefer? 3d or 2d?". 43,7% prefitthe autostereoscopic 3d visualization, 56,3%edet
for the conventional 2d. According to that, the ondy of the respondents would not apply the introed
technique.

But: major differences occur in the answers ofdiferent user groups at different presentationasamns.

At the “Lange Nacht der Wissenschaften” and at dbeference in Dessau about 67% preferred the 3d
visualization. At these events, mainly professienalth a research focus on visualization and lagpfee
from other (planning) professions were attendingth® events in Dresden and Hannover a contranjtres
was obtained. Only 34,9% and 23,5% respectivelythef mainly collegiate audience voted for the 3d
illustrations. Interestingly, additional commenéarirelate the benefit of the lenticular techniquedrtain
user groups and fields of education.

Many interviewees having voted for 2d from spediftbeir doubts due to the complexity of the process
high costs ore the current image quality (30 pessafn67 total). Current knowledge on the softwaasdu
automation and the intended and potential furtheretbpment of the VLR-method may weaken these
concerns. Counting these interviewees as poteptigpponents to-be, the average approval amounts to
approximately 70% making it the majority. Futurevays are likely to produce results in the order of
magnitude mentioned above, if further improvemdtrihe technique is successful.

5.1.2 Fields of Application and Chances for Implementatio

Professional fields of application mentioned by th&erviewees were competitions (42%), exhibitions
(78%), formal presentations (53%) and constructsagns (36%). Exhibitions were rated better than
“wellsuitable” and seen as the most promising fi@l@pplication. Presentations, competitions aritting
information boards (construction signs) currenthlyonearly pass. Here also differences in the axhd
user groups are verifiable (fig. 6). The graph fbe survey at the Technical University of Berlin
demonstrates the very positive reaction to thertigcte. Since most of the interviewees had beepdmple,
especially this user group attests an added-value.
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the line means: neutra{}o/ a 2D-presentation

voting units
w

—— Leibnitz University of Hannover

i :;igdgood —#— Technical University of Dresden
3 - adequate, neutral —a&— Technical University of Berlin
2 -bad Anhalt University of Applied Sciences, Dessau
1 - very bad = ==mean value of all participants
1
competition exhibition presentation construction signs implementation plan permission plan preliminary plan

What do you think about the usability of lenticular pictures in correlation with the field of application?

Fig. 6: professional fields of application of tleaticular technique

General tendencies occur beyond the considerafiagifferent user groups. Implementation planningl an
permit planning as well as preliminary planning eveaited ill-suited. 90% of the interviewees woulddast
additional time of four or more hours in the illzgton process. Nearly 70% would be inclined toestvan
additional 150€ or more.

The current additional working time amounts to &bk or three hours not having calculated the time
needed for producing the 3d computer model. A ¢eidr plate of DIN-AO size currently cost less than
150€. Comparing this information to the consideratiin 5.1.1, a vast majority might in the futuppeove

of the technique.

5.1.3 Image details and their perception

Most of the survey questions covered optical-tezdiniletails like image resolution (fig. 7) and theffect

on the spatial perception. The evaluation of thagenresolution achieves below average results. iShis
accounted to the method of operation of a lenticplate (see 3.2), which currently is unable todpice the
resolutions of 150-230 dpi the profession is aamasd to. The lenticular grid lowers the initial skgion
generally. The visible resolution of the presentedtrations equalled 50 dpi horizontallyThe vertical
resolution is not manipulated by the lenticulardgand remained at 250 dpi. Considering this déte, t
evaluation outcome may be interpreted positivelpe Tdevelopment of the last few years in printer
technology and processing power will allow the ptébn of lenticular images of comparable qualitythe
near future.

® None the less the snow flakes in the winter itlatin (fig. 0) were easily to be identified. Snfalhts in
the images were readable as well and could beigoait in the spatial environment easily.
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the line means: neutral to a 2D-presentation

voting units
w

5 - very good
4 - good
3 - be enough, neutral visible resolution
2 - bad
1 - very bad
Leibnitz University of Technical University of Technical University of  Anhalt University of Applied mean value of all
Hannover Dresden Berlin Sciences, Dessau participants

What do you basically think about the picture resolution you see?
Fig. 7: Evaluation of the visible image resolutmmpared to an according 2d image

The spatial depth of the illustrations was recogghias obvious and very obvious by more than 50%pite
the fact that the computed visual spatial deptly anhounted to a few centimetres. 70% of the inésveies
saw need for improvement of the effect. Also theiomoparallaxes are rated beneficial for the ilagon by
approx. 70%. General differences and a benefitiahge compared to a 2d illustration were acknovdddg
by more than 82% of the interviewees. Written comi@ees often attested a more lively atmosphere. Th
enhanced unambiguousness of the spatial illustatiwas rated moderate to very clearly by 56% of the
people. Thus these illustrations are more compehkenthan according 2d illustrations (fig. 8).

80%
better than a 2D-presentation

60%

40%

20%

neutral

voting in percent (cumulativ)

no barely moderate clear very clear

—— Leibnitz University of Hannover
20% —— Technical University of Dresden
——&— Technical University of Berlin
Anhalt University of Applied Sciences, Dessau
= =—mean value of all participants

worser than a 2D-presentation
40%
Do you think the lenticular pictures explain the showed content more clearly, than the comparable 2D pictures?

Fig. 8: perceived unambiguousness with regard ndects of the lenticular images compared to anrdaeg 2d image

5.1.4 Discussion contributions

Technical as well as content related contributiwase made during the interviews at the open disocnss
Technical:

Light reflection on the lenticular plate dependegyvmuch on the illumination of the exhibition roolnwas
rated in a wide range between unremarkable anddistnacting. Due to the optical mode of operatibthe
lenticular plate, the illumination is a fundamenpakameter for the 3d effect. At the moment a daticn
between the different group results and the acogrdioom illumination may not be verified. The
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illumination at the Anhalt University of Applied Boices (very brightly and diffusely illuminated &y and

at the Technical University of Berlin at the “Laniacht der Wissenschaften” (separate spotlights wa
ideal. The according survey groups gave the bealuations. At the Technical University of Dresden
(lecture hall) and the Leibniz University of Haneoyseminar room) the exhibition conditions werssle
bright and either illuminated from side windowsfoym above with artificial light. The according gius
gave a discretely different and more scepticaluatan of the 3d technique. The possible correfatibthe
mentioned facts needs to be investigated furtliecest may prove essential for the techniques esgcln
addition to the scepticism concerning the productmocess of the lenticular illustrations, possible
complications connected to the transport of laige-glans were mentioned. At present the inelagtafithe
illustrations will reduce the possible fields ofp#ipation to exhibitions and formal presentatiomiere a
certain amount of time is taken for preparations.

Content-related:

Beyond the spatial effect of the presented illugirs, the general necessity of photo-realisticspectives
was discussed. The objective of the research pragecreate images as photo-realistic as poss@es,
opposed by the professional audience. The variesiytes in designs was mentioned as very impotitant
order to be able to evaluate the technical poteatid advantages of the lenticular technique. Legpte
appraised the photo-realism as helpful for a beitelerstandiny. The user dependent value of the lenticular
technique was discussed intensely. The added-waage mainly attributed to lay addresses. It wasdrate
unnecessary for communication processes withiptogssion. To the authors knowledge, this sorhefe
within the profession communication is comparativalre.

6 CONCLUSION

The expected added-value of the lenticular imagesheen recognised by about half of the interviewiee
this respect the objective of the project could/defied.

The use of the lenticular technique facilitates specified demands on illustrations mentioned in Zhis
kind of illustration technique allows a better comigension of the planning contents and therefadsi¢o
an increased transparency and reliability of thele/planning process. Provided that the plannitgatbns
known to the observer, manipulations of the scemenzore easily discovered in spatial illustratiohke
demanded illustration qualities may be met. Thelé@mentation requirements basically lead to an aatecth
correctness.

The survey results as well as the general appieciahow no fundamental reservation to the lengicul
technique. A general acceptance is verified.

In the authors opinion this acceptance is to soegrad connected to the print medium paper. How the
evaluation results my change with a digital appiwaof the lenticular technique is not known areds to
be investigated.

The mentioned problems of the current display duatiay be reduced or even erased with further
improvement of the technique. It is to be expethed the general acceptance and the potentialrémtipal
application may reach more than 70% (see 5.1.1heh may become a standard visualization techriigque
the field of planning disciplines.

The mathematical analysis of data concerning thRMiethod shows room for improvement of the current
spatial qualities of the generated images. Contbnel changes of the lenticular plates will polsilow

an increase of the achievable spatial depth frdsor8-to about 50cm. The image quality may be impidove
by an automation of the VLR-process within the ety software and the specification as a complete
parallax image (integral image).

Due to similar demands on illustrations across eddfit planning professions (architecture, urban
development, traffic planning, cartography etcg transferability of the research results may besite.

10 Non-photo-realistic images may be produced justassly. The different user groups reaction tostiytes

of illustration should be investigated further.

1 The necessity of 3d computer models and the sulesélyy impossible manipulation of the contents vifitage rocessing software,
e.g. Photoshop are two reasons for that.
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Discussion results supported this estimation. Thdewspread use of the lenticular technique in the
professional context therefore seems possible.

Fig. 9: The image shows a scene rendering of thél&platz in Schweinfurt at summer time. The atéveoscopic effect of the
riginal DIN Al print was evaluated during the ras#eproject.
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