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In this research, we focused based on Japanese garden, e.q. (rock garden etc) and listed design rules of
them actual garden specifications. Furthermore, extracted a shape characteristic of existing rock gardens
with a shape analysis model. And applied them to a virtual Japanese garden design in three-dimensional
space by expressing them on a-computer. We can regard a garden design as a condition sufficiency problem
of the garden component arrangement that used design rule of custom and an extracted shape characteristic.
Then we observed the "Genetic Algorithm” which is one of the solution methods of a constraint satisfaction
problem. And developed application with which a user can perform an interactive garden design with

support of a system using "interactive GA".
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Fig.1  The arrangement which is parailel to the ground
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Fig2 The arrangement that right and left are equal
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Fig.3  The arrangement that we look at more than two sides
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Fig.4 The garden stones modeling in consideration of rules
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Fig.5 An official title of three stone constitution
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Fig.6  The arrangement which avoids central part
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Fig.7 Recursive obtuse angle scalene triangles
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Fig.8 Adjacency relation and Opposition relation
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Fig.9 obtuse angle scalene triangles to consist of 15 stones
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Fig.10  After medial axis transform
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Fig.11 A double logarithmic chart of size data
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Fig.12  Attractor of garden stone constitution
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Fig.13 A total image of the system
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Fig.14 Walk-through mode
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Fig.15 Double logarithmic chart of experimental results

1 BB ER
2 RERE :0.847

COEBRTEOLAEBLELEOE > EER
IZLL =YV P %BLEREARLELOER
16LTT§tjlso¢uﬁEimr§L#%§l
17 125/ Y.

7. BRESBORE
7.1. EER
n%ﬁruﬁ&#ﬁ@ﬂﬁ@amﬁlﬁﬁ%&ﬁ
BAFED=AMREEY.BRO=SALEHEET IE
BOPLBMAERROBERS Y AN > TV SH
BRICHAZCEPRRTERE 17).F-.8L0EF
FEETHINBERE LTERREIC Zipf OERIAIF
IER Y LD 18).
ﬁlﬁﬂxxTAEmuﬁﬁﬁrﬁﬁﬂﬁﬁtk
ODhTEREEAM Zipf DFERER/B-TL5145C
EARRBShEDEY ERRECK, BOEREICD
WTHSMBL~RAMbEZ A DX LHHY, AM
DEHELEELYAHIEEZLNS.
FrAV8259F 147 GA RABISERZTDHE
B0, VAT LRFEOEFMBEEER LA TNIE
AT RRCEHIEAMTEELICKRRTESEE
THRESZ T30, BAROSHMEL VS A TIXEH
GA [ZRIFHGWES A H 5 R ERBARSL O

LY 10 HED 20 HREVSEF SR BHED

ERALN.

72. SHOFE

RERTIE, BRI —ILIZEBLIGAZAL
B EICEYBEEN—F v LIZERLTHEZ.£O
HRLERFORELRHEBORELHRMICHD,
“hEY ) —BEORIDR” (FRAMMEICEN S
TWAIENHBLIEZSERILISVEINLT Y ERYT
—TEERATAHELTHRRFAEICE SN Zipf
DENEEERMFICHY ARSI FEEZEITLEL
L.

FRROWBREOHEFHEOL LVERLET—4
I2&BEREZITVWEEZITINS.
EHICHOERROERCEROFELETI VY,
SORBBHIL-—NLOMEREEEZ TN,
FLT BEIZRYBEATELHAROHEZESOAR
EERAISICEALTWN S EEEZTVS.




SEA

[1} The Blind Watchmaker, R.Dawkins, Longman, 1986.

[2] Interactive evolution of L-system grammars for computer
graphics modeling, J.McCormack, Biology to Computation,
pp.118-130, Amsterdam, Netherlans: 108 Press,
Aug./Sept.1993.

3] Interactive Evolutionary Computation: Fusion of the Capacities
of EC Optimization and Human Evaluation, Hideyuki Takagi,
Proceedings of the IEEE, vol.89, no.9, pp.1275-1296.

[4] Visual structure of a Japanese Zen garden, Gert].Van Tonder,
Michael J. Lyons, Yoshimichi Ejima, Nature, vol.419, pp.359-
360, Sep26, 2002. '

[5] fEREDS BRREBOFL N ERE, HoEHtit.

[6] EEREORE, KIBEEE BEIRERA S

[MEIFXE FATEE LRH—K meEE.

[8] BAREBEOX RF HILKOE, ANEE hXEHE
it - ‘ .

® 16 BAREIEREARLIEE

[9] Biological Shape and Visual Science (Part 1), Harry.Blum,
Journal of Theoretical Biology, vol.38, pp.205-287, 1973

[10] The Science of Fractal Images, Springer, 1988, Chapter 1,
Fractals in nature: From characterization to simulation

[ BEHTLITY XL, ABEHE E2HE

[12] HEYECHEEZORESR, SRET, RREXFH
FEfE, A THEEFREE 13(5), 1998

[13] A 2859 F47 GA IZETEBRREV AT LD
fili, REAH, ILKHA, $HREZ, KK, ATHESS
5 13(5), 1998 )

[14] BN EORE I A+ R & 5 F, E.Atlee Jackson &,
A APEREKSEXFE R, ARk,
1994

[15] 41 ¥ 8595147 GA HW - AKRERRGXIEY—
b, BIRBUE, TR 13 EEREXFEZERBHRPEE
E 3525k pd

Fig.16  The garden which composed a result and a background
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Fig.17  Centerline of a result
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Fig.18 A double logarithmic chart of size data



