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1 Intro duction

Zengardensexhibit sophisticatedvisualdesignsachievedwith min-
imal compositionsandengenderacalm,contemplativeatmosphere.
Hereweuseperceptualmodelsto studyZengardendesignwith the
aimof discoveringguidelinesfor thecreationof calmvisualspaces.

2 Visual Grouping

Modelsof sceneunderstandingrevealhow boundarycontour, junc-
tion, andsurfacetextureelementsarecombinedby thevisualsys-
tem into the patternswhich we perceive whenlooking at a scene.
Gestaltlawsof proximity, similarity, smoothness,andenclosedness
provide an intuitive setof cuesto understandthis process.Analo-
gously, in Zen gardens,visual heuristicsareusedto guideselec-
tion andcontrolof visualpatternelementsto expresscalmnessand
avoid con�icting, confusingscenes.Severaldesignheuristicsareat
work in �gure 1, e.g. thefractal-like repetitionof a triangularpat-
tern,giving this gardena harmonious,naturalappearance.Further
exampleswill bediscussedin thepresentation.

3 Medial Axis Transform

In Zen gardensconsiderableemphasisis placedon the beautyof
“empty” space.A famousexampleis the dry landscapegardenat
Ryoanjitemple(�gure 2),whichconsistsof asparsearrangementof
� ve clustersof 15 rocksandsomemosssurroundedby anexpanse
of rakedgravel. Medial axis transformanalysis,studiedin models
of perceptionandin computervision, is usefulfor visualizingthe
structureof theseemptyspaces.Themedialaxis transformof the
emptyspacein theRyoanjigardenrevealsanon-accidental,simple,
self-similarstructure,whichmayexplainthestrongvisualappealof
this garden.

4 Conclusion

Considerationof visual Gestaltcues,multi-scalepatterns,andthe
structureof emptyspacedeepensinsightinto theperceptualbasisof
traditionalgardenaestheticqualitiesof asymmetry, simplicity, natu-
ralness,andtranquility. Wewill describeguidelinesfor calmingvi-
sualenvironments,illustratingthesewith photographicimagesand
QuicktimeVR [Shortreed2001]of Kyoto's mostfamousZengar-
dens.Theseandthemedialaxis transformvisualizationtechnique
shouldinterestthosewhowish to createcalmvisualspaces,virtual
or real.
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Figure1: Similarpatternsarerepeatedatmultiplescalesin Dokuza-
tei garden,Daitokuji temple.

Figure2: Upper: compositepictureof Ryoanji garden. Lower:
medialaxistransformof Ryoanjigardenwith the(Edoperiod)tem-
plebuildingplansuperimposed.Darklinesindicateloci of maximal
localsymmetry. Thetrunkof themedialaxis,alongwhich theview
of thegardenis optimal,passescloseto centerof theabbot's room.


