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This study proposes constructive simulation, a new research method applied in in-
vestigating phenomenon that is difficult to observe. Constructive simulation infers the
mechanism that forms a phenomenon using a different mechanism when the similar
or analogous phenomenon emerges from the different mechanism. This study deter-
mines the procedure of constructive simulation and applies it in the concept generation
process in design. First, the virtual concept generation process was explored on the
semantic network by tracing the relations between the concepts. Next, the structure
of the virtual concept generation process was extracted using the network theory, and
its correlation with the evaluated originality score of the actual design products were
analyzed. Because a significant correlation was found, it was understood that the anal-
ogous phenomenon had emerged from the virtual concept generation process and that
the constructive simulation was conducted successfully. Finally, certain hypotheses on
the thinking principle in concept generation were inferred from the mechanism of the
virtual concept generation process.

Keywords: constructive research (HERHIITZE) , constructive simulation (B> I =
L' —< 3 ), concept generation process (#EZE 7 0+ R ), semantic network (F Bk
% v b7 —72), thinking principle (3% J5)
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A BB L BAREIZIE, FHEH% EIC WordNet
ERHEL, BHEETOS S5 AZX )% Path 2R
L, RN SER 7o 22 AR Lz R8I
Pajek CTHHAL L 72 2 BB K 7 0 A0 2
SOB, R, ENSHOTFTVA VR OMAMNED

FHEEE A v BT — 7 OFEOEEIRT.

4.4 REOBLSER7O+E X EOHELEIERD
HREE

IR e R 24 7 1 b A O & A VR
W OBAITEZ B % 5t & OB E KD 7.
F3NTRT LIS, (k) A0 0
HEFELRIEOMBE (p < 0.05) 2%, Density 134
RIPEDFHlifiE > P-4t & A 72 OB (p < 0.05)
WENTND B Z LW5ho Tz HENED FHTED
Figfi s (k) OBBROFEAREZR 9 1IRT. 25
12, n EMEIEOHLIfE O FIgE & DMIZIZ A B
M OIEDHBEAH > 72 (p < 0.1).

72, L SMAMEORHEEOTISHEE AR LAD
B (p < 0.05) 3B B Z EDh o
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X8 RMMEMESER T T ADH : (a) FVERIEE 72794 VAW, (b) 1K 3R fE %
B72FHFA VIEREWCHT ARy b= o AZEEMEEZRT - F BEIFY

1 U RBEERy /- F

£3 THA VERY OMEINEO A & AR 2B SRR T T A DR OE & OB

n (k) C L D Density
7 v roMBEfRs 0.290+ 0.352*  0.103 —0.320%* —0.201 — 0.398*
B 0.073 0.028  0.533 0.047 0.220 0.012
F— 7 39 39 39 39 39 39
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4
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X9 MMAMNEOFHlifED M E (k) OB

%P, NENMMHEZRDZEZS, (k) & LIZOow
Tid, AEMEM (p < 0.1) 2530 5h, AT
MifEDFH & OMBEHPEUTH B 2 & x EftiT 7.
—%, n QML p = 0.103, Density OMEfL
ML p=0121 TH Y, FEEFFD SN
2. SR, n EAIVEOFHIE DI L DO
FHBDEHNZ L A5, n & (k) TRD LMD Density
DIEMABICE L EZ2bNhb. Zhbol

Mo, (kY & L25, MEIToFHmED Il & 24
LABRIEFLIAOHMEPH L ENWZ 5.

C ORI, RN RMASER T T A2, FEE
OMSER 7O A P OB S (BLENEE) %
BIFELA-CLEZRLTBY, koT, SHFETLE
MY I 2L —3 g VIdRT L7 IR 5.
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BRENDL Ay FT—7

4.5 HHEMIOBERICHT 2EE

£ 3 OMETIE, BHHESICET M0 2 DD4R
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WCHEGHEEZRLZLIZTE Lo, TOMIC
DVWTH 10 ZHWTEET L. TOKRTC, D, L
EENEFNGIHTHE, C=0,D =2, L =147
kb, Tabb, TORy NT—2TIE, 75A
FEIBD TRV E WS T EWe0b. 22T, K
AR e A 7 0 X OBETIEZ IR Y Ko TH
A, TR 1T, EREHE2STYA VI EA~D
Path 3ZENZFNOMEFIZOVWTRDLNS.,
OEBETIE, Ay PT—=ZRK 11 DL IChoT
BY, 752530 THD. TOHROIRIIC
BV, MU EsEHSND E, 7T A%
PAELTLS., —hT, K11iZBw<lE, /—F
MW ORERBEOIFHTH D LI2IF, BEMSE T
FA VIFBOMOTIEN % Path DR EPKRE
BIHLEZOND.

ZOEHI, KBRS SER T O AD %y b
T—2i% M10%R 11 0L ) eEEOHEEZ AT
LA H 5O T, 3.3 HiTHRLA—MICHELT
5C ELOBEBRPLTLIRILLEZNERbNIS.
¥7:, D3/ — FHORERBOKKETSH 50
T, ZTNHMANEEBRE R rolzl v T LI,
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B0 O T A VA0 [YES] % Path
DEEVEFFA VIREYOMAN RS H L Z &
BERIELTWS.

5. FHAF—ORERBICHET BEHO
et

84 ORI, AENEZDO T oL R0y —
COFETHIEEREL TS, THAF—D
BENFT =200 TE, RIS HE L OWFZED
b T3 (Goldschmidt, 1990; Van der Lugt,
2002; Kan et al., 2007; Georgiev et al., 2008). L
ML, BIENTIA ¥ BERY & 453 5 BRI 2
ZEFIW S HI2Sh TV,

AWFFETIE, FA—OFKRA Y M7 =27 2T,
BTWA T — OB B &R 7 a2 R %KD
TWh, TOZLIE—#Mc, ZHLTHA F =1
Lo TERLTYA VERY (59 A SR A3
ENEZEIZDWT, TOEHMED, A F—
OB EREEDE NS TR, BEofwl) (B
ZHEM) ROELLZEERELTNS. L) b,
ASEDYIal—Yaroil [BE7orR
DAy + T — 7 BREOREA T A ¥ R DRl
HEBRHL] TLERBLTVS. ORI,
B 7 A > O BZFEFICE T 2 AN 2 G %
<

AWFZE T, AN SR 7T A %, IR
Ay NI =27 RICBEMOBRE - 80 h SRR
L7z, EORBI A ER 7 0 v A EBEOME
AR Tat A EHMPTH 722 EIL, AN 7
A VR % E  BE RIS, RN, Mao
BRI GEETOvR) ThbrILiREL
TWa. 7HA VoORIENEEZEICBIT 2 REOAAE
3L s TS (728 21E, Cross, 2006). —
FHTIE, WEHDIRBEN TS (Weisberg, 1986;
Brown, 2010). A I 2l —3a VORI, [F
FA BT BHELERN 2 EE T 0 A AR
AR BDIE, ARFERYTHL T O AD, Hho
BINSEBAEILLCLE ) 20 ThH B L) IRFAE
s,
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AR 2 74 2R 2 8 B AR 7 e 2 2
ZDHDEE LR LD, BEEoEE LD
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ZD7DDVEDDTiHEIZ, FaEDD 5 EWA Y
NI—=2 2B LTHDE. ZOXH) RERS Y
=2 LT, EEBETHEDD S (Okamoto
& Ishizaki, 2001). L2L7%A%6, BlRERE TIZA
B ST 2 HARBERTEEE, Rl taThn
OTHHATE RV,

L9 0EDIE, S hOLEHIIEZHWT, 7r
T ADHER 2 A HBERIYIATH, L) HET
b5, LalL, ZOHFETE, RLT, AMHIE
X LFHA VHEBICED & AR A 2 F v
T E DD, BHTREFEI RS H 5.
W) e, CoORELHL,ICT LI LD, AlEY
LA YRR AT 2 BEFEEO (8] 7
FME2MTszLicns ).

AWFFeE, SR LML) CEREHT
7o. UL, 794 &R X ) LEHOEETH
D, ERERHEREE L L o2 ERD A X— VRS
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FATz N,

7. BbH)IC
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