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Abstract

An architectural element is a unit of a construction. Architects and researchers can
understand how to design by defining architectural elements (Norberg-Schulz, 1963). In the
process of design, architects arrange the rules and form of architectural elements in
accordance with design functions and concepts (Mitchell, 1990). Design media act as helping
roles between the designers’ abstract concept and the concrete composition. In other words,
design media are the tools to transform designers’ concept into the actual design (Schon and
Wiggins, 1992; Liu, 1996). Today, there are many architectural multi-media, and architectures
designed by different media have different outcomes. Design media for the architectural
design bring restrictions and inspiration, and even affect the representation of the final design
(Zevi, 1981; Liu, 1996; Lim, 2003).

This study discusses the relationship between architectural elements and design media,
and treats whether digital media impact:the fexisting architectural elements. There are cases
from five architects as examples.’Each designer-has two cases, and one is designed by
non-digital media and the other is designed:by:.digital media. These cases are analyzed by
four traditional architectural element factors; which include “basic geometry”, “solid and void”,
“movement and dimensions” and “function!’Titss still-a question that whether there are any
undefined architectural elements “created by_different media. This study compares new
architectural elements with the traditional ‘'ones to find the differences, similarities and the
reasons to generalize the definition of new architectural elements created by digital media,

and compresses three digital architectural elements are “curvy-surface”, “multiple-functions”
and “slit-open.”

In conclusion, digital media can not only use architectural elements from non-digital
media, but also create three new elements, which are “curvy-surface”, “multiple-functions”
and “slit-open” respectively. This study names them “digital architectural elements”. The
significance is mainly for the two fields, architectural elements and design media. These two
fields have been discussed for many years, but are rarely discussed the cross-cutting scope
between them. This study is the foundation of digital architectural elements to raise follow-up

research interests.

Keyword: architectural elements, digital media, digital architecture
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gErEE gLy Y fiTh(interface between the site and

the architecture)

f»irﬁF.}( Z[#](dwelling space)

Jpjpgi(path)
igig‘ﬂﬁ@ i%]%ﬁ(nodes)
_ _ w(line)
(movement and dimensions) —
“i(plane)
Ei’ﬁg(volume)
fifi(door)
ffif[(windows)
7 A F=(column)
(function) 1% (beam)
5 (slab)
,”%jf(wall)

Fe 1-2 RIS W ISP IS




24 RiyE

2.1 B
2.1.1 #5%

FHfeRLE 57 3 2 B3R RN T [ 'I:—Jﬁf&g\)ﬁ@ﬁmffgj TS IR TR S
ORI o R S o b b LSS SERT R (unit) > lﬁgfgfjmﬁg‘g %?J%FM_
Flip = S Sk S PP SRS - PR ORI TR - IR N
Aer MY '—?f 77 3 (Norberg-Schulz, 1963) v 7o Sk fu il V1 ﬂ;‘f%ﬁﬁl\ﬁﬁg@w L UG
SRV PSSR NRIEP SRR SR SR S BT AR S B S
FHARRS HEEA R EE PR lvfaj%zﬂ??r‘¢]:%¢l JLE[@'E‘HE‘E%:[ ENE RS D
s P ERERIpUES Jf_;;m%(Norberg -Schulz, 1963) - #tfurfiat » 7 il i} ek
iﬂﬁﬁj];[fku [ﬂﬁj [ IJE Hﬁglglﬁ 7;,7 f' F[Jt\l@ 71% i gy :@?ﬁﬁ%«ﬁ[ gk I%‘ui [ﬂw_
i e YRR S Sk 15 WS 10 e o e
(Norberg-Schulz, 1963) -

2.1.2 By

S 'i%ﬁFUIH;E s ’FK‘LP%@H&‘# I, "%Tﬁ”‘@ﬁﬁ% SR A O
P74 o %piﬁg% %dr?ﬁ%‘ EJE[%‘%E%TE?%*EE'U T‘ii%?xﬁﬂ%ﬂﬁﬂ RS Y
P PR SR S R TR ek R S PO
(Mitchell, 1990) T[Efc_ﬁﬁﬁfﬂ F'J@Hﬂ%#ﬁuu B Bl RN Ry T (5 ?ﬁ_
Y e R T B SEH O SRR > BT 1 (Shape Grammar)(Stiny and
Gips, 1972) - P HEUFIJHL 1 T3 AT E SR SR - S RIS L P g
)T [ IRRER o R SEHIY SRS R SEP R AR - - EPRR
BRZH B VR T o R E R o O Sl ST S o ST
Tk %FF”:'E‘[ el TLE"‘#?-' Bl e

2.1.3 JHITVEISER S50

@ﬁ%%ﬁWﬁTrmﬁHW%@Mﬂ?ETWW%%o ?W@Hﬁiﬂ¢%@
(non-matter) g ¥ Z o Fﬁﬁf}*ﬂﬁ’ A% [FF Eafjra ﬂl?@'réipxwgﬂ IO - e ~ BRI
SRR DW?J ol HEERNES ?J’ﬁ’g [ Zﬁﬁﬂﬁ&%’ﬁgﬁl’iﬁﬁwﬁif[F[JJI&A@
H e Jﬁ’Jﬁ#ﬁﬁﬁé?i’ﬁlﬁij:{fsdﬁﬁﬂiﬁ*j » 2 ST O ERZHE R
2 [T R U S F USEE o



W“Fg’itiﬁ’ﬁw PO YT S >%[![(point) » al(line) ~ [“i(plane)!’) 7s’zﬁ”ﬁ%‘,,(volume)
LP*FIJFTJ] TRLE S 7 F2E(move) ) ﬁ:i > PR SER Fe iR R TP R o TERLER %ﬁ%&lﬁ
i ELAsL > R8T R :Mﬂiﬂshlﬂ)p YRR LY Al A (rise)ny ey R
iﬁﬂ'ﬂ: R o e o SEA T 53 BT, iH[LII[—hm pJ%F AL bi%?ﬂf 1R ELNTE
TR ERLGE PRIp SRR o [RLE RV 87 % (Ching, 1979; Cha and
Gero, 1999) -

PSR H S S0 LS TR - BVRIET(mass) ~ Z[ET] (space) | A g (surface)
HE) - BINHETIA G (RR (W  RE C RO (mass) o (IR B
puE %(Pyramld)ﬁ?—‘?’;,?ﬂﬂﬂp ﬁlﬁ'w (- SR o A ‘ﬁﬂz%[?"] i_’%“j%”?“(solid)
PR » ARHAIORLYE R - FRIAITTRIVPOR 5 # AT (space) » RUSHHIBVHTY
cgJ,FrlEVT[ﬁ,tliﬁfjtlfj\ 19 TR (void)f J#fé?;fgwj > [y~ "ZE(lobby) » 47 FVF@%“* T j]%[PILE;Iﬁ*E i
i T %@;';Fﬁw (surface) » /£ EJIHF” "% Jgjﬁg'lpjip[ ) a@@ﬁﬂ uﬁféﬁmft —ﬁJP[H i £,
Ehﬁi%ﬁ%%@;?}f‘%%ﬁﬂﬁ%wzﬁ AR = R A TR AT fFJ[?EiﬁJ ’?*fk"jf:"g' I
F]rﬁt-[(street facade)p™ ji! t(Norberg-Schulz, 1963) -

}LjﬁEJ,FjIF}[ e ]/HQETI ”g[ F"‘ Vﬁrﬁjj{fllﬂ J#f%‘j‘u i_t*_l‘j:jf/\E TIRP > =1 — EIE%/%%;E%L%O
b SRR € [ PH(the ground) IR L) oA il (space) 5 SR b T [
Ejf:l Js(gravity); @ﬁ:ﬁéﬁj it g rjdgljﬁ1@4||ght)l Jy%ﬂ@n fﬁgzj\ TJE JEJJ‘F i (time)PH7E l‘]jajmft
(Unwin, 1997) -

rmuﬂpfg f:'H'E,EI F[J@Ig’!fj"\ ,éut [ T ;.{ :%ng%pj%;iy %ﬁfﬁ?ﬁi T IR ﬁﬁfﬁwm
IR = 3 P B o S AR ﬁuﬁa&guﬁ b3+ A fHl(space) ~ [l ™ AT P2
gﬁi‘lflhﬁ’f: R S P 2 IS < 32T (movement)] | 1 (i 1 SE A S e
puh = s HifF (event) H—@gi’j L SIS ATy 4[] (space) ~ I (movement) ~ SR}
[F(event)d: * f [gﬁ\fsﬁpﬁ%ﬂ% HETR 5T EL) = PR SE % (Tschumi, 1987) -

I IS H R O RSP ) A w&érﬁ’ s
7*5# ko7 IR 2 [H] (space) fr[;l*J(aCtIVItleS)f [Iff=-&.(conception) IF*‘%E?’EFM uﬁﬁﬁﬁ

ufﬁﬂﬁéw%%ﬁ BAEIE R PP E RIS ¢ R - - wp[%;w.i g3 JHI
i%‘:W“HHEFJ’ BT S DA 5 b PR RI ] e )
(Kalay and Marx, 2001; Kalay and Marx, 2003) -

I S g s E&p@gl%b | @g@%&ﬁg@@gﬁi * (Ching, 1979; Cha and Gero, 1999) ;
SUE SRR > T SR Y AL e [ EIE[!(Norberg -Schulz, 1963) ; Tﬁtﬁj%ﬁjﬁi FIRA
ﬁ%wﬁfmﬂe EHE > ER H‘,gl’]ﬁ@&ﬁuﬁﬁﬁw%wnwm 1997) - [ji VERPE | P P o e 2
F 570 2k (Tschumi, 1987) 5 FS kLl (E SEHRO4S (=04 (=455 55 Y (~B{Kalay and Marx, 2001;



Kalay and Marx, 2003) » I'|_ FAuSeyEl (2 EPURTE 3E R 59T

2.1.4 PIUTHIEER VT
AR EJE’E Fégt ViR RV SE R R o) ELR J%‘E‘ *ﬁﬁﬁﬁi‘ﬁi‘(ontological)'lfﬁm
» bl FEELH G representation)fU 7 & o ERE R ST B S R LR O
’?FW% S SE A P A L #mound) ) ? fiJi@ “@TE‘F?F”FT'T#'UOOIC) S SEAY
TRET - AV SR G 2 S S R e - B (hearth) o PG [ BRI - Gk

i | p [T (enclosure) (Semper, 1851) -

A TR o E PSR 2 TEIRL A YRR T B SR SR a0 B L TR (roof) o pit
My IF‘ P RLE SR B T BRI T g TS 9 RL A R Sk L
P53 pu (wall) > #El IJ]%IPIC[;EJ?J—}EL* Fol bl = [t [ E= rﬁllfu (base level) »
*““%WJPJiﬁﬁ%%?%¢@wiﬁ?fﬁﬁw@ﬁ%@§@;@@@H R
{5 f(Ching, 1979) -

VRS PR 0 S R T IR R I Ao A

RNGE o FEFPIR PR - A L ARSI o BSRELE S R UR
Fi o P A (78 S¥ (Atkinson and Bagenal, 1926) -

T T R 1653 e T #wu&lﬁﬁﬁ%W%rﬂw«Fﬁwwmw+%ﬁ
(floon)! | = =5 % uf%[(wall)?t(column) PSS9t PERERI 2 < fil(doon)] ) i
(window) » AEH A FEESER S o HEEEPIIEN IS AL S B0 Y (Krier, 1988) -

ST T R J%E‘Eﬁ’ £ (i‘pﬁfé?i‘ﬁﬁ'(ontologlcal)’:’?iiféﬁil_(representatlon) 7 Sk
=7 @'E’!(Semper 1851); % ﬁltfﬁ' AT ﬂvjﬁﬁﬁ}zﬂﬁ‘fﬁfil ;%,pl = Sﬁ IIJ(Chlng,
1979) (\ ijEFEJ[EI bl &ﬁ‘}ﬂ gﬁﬁfﬁj p ng%# @;@w ﬁﬁﬁiﬁ; ‘;%T SRS HE SR ﬁ’iﬁ‘*ﬂ
LEEEP(F (Atkinson and Bagenal, 1926) 5 % 1| 2 [l i % 1555 KEI[1 45508 (53 Mk LCHL > e
SR TLAS ~ B5PT E  FE R S f;zi [t S By (Krier, 1988) »
P S PTap PR S ST o

2.1.5 |5

B RTINS S o AP E IO SR ST T KRR SR P
TV SEFVTR AT 1) S SR S OB S04 RPET SESEIUA 7 $(Ching, 1979; Cha
and Gero, 1999) - #r=2ik % ’gH(Norberg-Schulz, 1963) - 5%11?1%‘[[ FIIUnwin, 1997) ~ ffli" [
%E'%F(Tschumi 1987)r') bﬁﬁfﬁﬁé["E@%ﬁKalay and Marx, 2001; Kalay and Marx, 2003) ; g5
APV SEERVT AV ST A JEE H ST A (Semper, 1851) ﬁiffﬁq IJEI%#KChing, 1979) ~ EH3¥
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fdJﬁi(Atkinson and Bagenal, 1926)!"] & %~ éﬂ[ﬁj@ SERR [=(Krier, 1988) -

PRSI EE SR SO R L) SRS R B
LS ST B L LA 2 (basic geometry) ~ B - fi(solid and void) ~ ggh[ﬁj@ (movement
and dimensions) ;bwiﬁ?ﬁ& <(function) -

s =

A 1R 4By R B ]y SR e ]
R AR~ EE R

TG LT

HE RS | 4 VIR R B R
T ?ﬁn%ﬁ~ FEp
e N NN L & B
[ A B (e N e I A 1 R

NS Ty
2.2 ﬁ:-%'r%‘;;fﬁﬁ
2.2.1 T

(T BERLREFHS 2 R FERLIR Rt K GUE S W BB WO D ) 1o~
[EERR 'b%ﬁﬁﬁ FIZSHEQ VIR ng - bl ﬁﬁﬁﬁ“ﬁlﬁ' RSl
FF UG, SITPRLREEE IR AT AR R W R ﬂ%ﬁ“ 'b%ﬁ‘?ﬁﬂﬂ SLJE [T
B v 5! (Schon and Wiggins, 1992; Liu, 1996) - ,Eiﬁﬁ%ﬁt{%ﬁ : *Jf?ﬁ%&%l

HF o RHARAVET » AR R (R SRR ﬁ%ﬁ?ﬂ% b4 SRR U] e L

P AT ERDEPRALA TR - T Tﬂw%ﬁ%ﬁfég%ﬁ?%wgw N
L\[tﬂl‘eqaﬂbﬁ#mﬁrquﬂp[ SR R o I flfﬂl“ o @Aﬁ'f‘j IJTI‘PH ey = [F[J@Elfj
R Rl A PR RO SRR Y RS IR~ e e ﬁﬂljéﬁ%?ﬁﬁfj&%@
=Y(Zevi, 1981; Liu, 1996; Lim, 2003) -

2.2.2 2R AT

SRR TR o ST R ORISR I BOSE © O SR SR P IR
%%*%ﬁ J P st SEE RO - ¢$Wﬁww RIS S | L [
h— ﬁ?gl%’gﬂ E ’F[Jrkbﬁj’fﬁw_jg_%%ﬁﬂJL(II;HJ:L‘L[’“—,J]EF }%Lgﬂgﬂ /‘FUW F[qgﬂl ’5 &gﬂl“@i{
7%& Vg Wl 15 %@f?%guqﬁl A [ﬂﬁ%ﬁﬁ%ﬁw |G T (e (Millon,
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1994; Liu, 1996) -

S AR > BRSO SER  SEA  e  SEL
‘¢ﬁﬁuﬁ§%WT“%ﬁtE?ﬁ%ﬁﬁﬁ¢ﬂ”“ PROEBBEIRE [ ER o (R P
PRI SRR PO - IR R SERA - RLE ISR IR “‘$|**fb&+“ﬂl
LU S (Liu, 1996 Smith, 2004) = | REFLIRFR] - FEpR i S e pUreISig I R R £ 5
%TW’Wﬁﬁiﬂﬁ‘ﬁiﬁ%WﬂﬂW@%'r” R © 0 ;ﬁ%@“i%ﬁg
S (Vitruvius, 1960) -

N R pYRTERR ﬁﬁ%‘&m%ﬁ Bl S B 'JF,H.EI *gl“ﬁﬁl“*i’“E"ﬁ”E'ﬁ g T (i
£ 5 P 2 F%ml‘ﬁﬂaﬁfiiEJTHFJ@?’]HFU[FU“J N B E R @F}Lm:ﬁlgmu
B IR #%@?ﬁﬁ%ﬁ? VIR Ipagrsd £ o 2R R A S plﬁuﬁéiﬂﬂﬁ i
B ETE PR RV I D o SRR EERE P90 P (Lim, 2007) -

LRI ESRREITEEGE T AR T AL SRR I Pl
" I =R LR TRAGIP AP ITER - £ R B R P T R
m@ﬁyﬁﬁﬁmi@vﬁ'ﬁﬁm@ﬁw*ﬁﬁ*%wﬁwﬁﬁhﬁImiﬂmw’%%@
HIZ G R THEEHRAL %ﬁiﬂ&@wﬁé%ﬁhﬁ IR BT PR TR -
R S £ 0 R © B2 S SRl ke - ﬁﬁw@??ﬁ?ﬁ?%ﬁﬁﬂ e
SRR PRSI - SR PR 0 B S Y 9 » i (R PSRN P
DR] G SER] 2T N@%viﬂ?ﬁ@[ (Millon, 1994; Liu, 1996, Smith, 2004) -

AP (TR TR TP | IR (5 s ST (7 T
fIHl i!’ | FFET [ﬂJEJF' I3 o [ AR APV ST Efﬁﬂ?‘ “E“?Fﬁ—m&'i’pw}h P77 R P ‘/
9 W%@?wwﬁﬁﬂwﬁéﬁw ﬁm%whﬁ e S 0 R O (5
Y EJFEJ’J‘Wj@?E‘aﬁmu PRIl lﬁ#ﬁlﬁi'ﬁ LT[R IULE] > L =7 | LRL R SETS
gt | ﬂ SRR BT RS B #F‘&Ag‘t[ |2 J%Uﬁ(le 2007) -

%Kh"@ﬁﬁ%ﬁﬂll[‘?“’f %”*Hf |7 “‘J]TIQEFZIF&% » IR EJFTM' - B
RS RLFAET - w&ﬁﬂﬁthﬁﬁﬁ#*%:& whﬁ% YRS S PIRIY = T
HEFER FS‘EJ,E;'IEWJ“ o Mk Al R qugﬂpl/“‘ﬁ“e(Hohauser 1970) - [ﬂ]ﬁ TR A
ﬁ@'p[ﬁ%%)ﬁik F,Jm.(Porter and Neale, 2000; Breen et al., 2003; Smith, 2004) o [K=> Hf
FMLEL (erDH SRR 2 PRt o) -

= AP ER R ATEACRE S 0 [‘ﬁtup.ﬁﬂﬁﬁ SERHPULAT > P Rl ol
ﬂ'plﬁﬁ‘m&jﬂplﬁ%ﬁ’f,mﬁﬁr‘%'@ Ejrﬁﬁz’ﬁ‘ﬁ”%‘ PRI T ST I ] Lo [T RS
BVt S gm e Jﬁﬁ?ﬁ%ﬁi%'ﬁj PR SRR A I e i [ R e B R R
i %b@ﬁ]i? Fe I R AR RV RS RSP RIS T R (Frommel, 1994) -
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%f%ﬁwﬁfﬁiwiﬂ*‘?ﬁﬂéﬂﬁiﬁﬁﬁnglﬁﬁuﬁcv“ fﬂﬁﬁﬁ%ﬁﬁﬁpﬂjﬁ“wgi %Fﬁ
L 255 ELH SRV IR A1 (Goldschmidt, 1991; Schon and Wiggins, 1992; Goel, 1995) - {Efji]
S ER R IR [2  REE A 7 FORE A 5 PO SR 2 R RUNRLIN AR
P =PI ﬁ&]ﬁ B ST 0 B IR (B

A UL WO SR O SR O B R - 1)
U= B ST DY (Antoni Gaudi)fiuy ) & - F‘FHFFJ. SVF|| P R T~ THAS PO L] DR
WAL o 1 WA RPN B B - IRV A5 T [PV = TR F AR E'}’Eﬁ H A g
SRR e > SRR b SV B ) ) P AR T SRR T (Collins,
1960; Futagawa and Borras, 1997) -

Bl fﬁl“"iﬁlﬂﬁifﬁﬁﬁﬁfﬁ' CLSE fﬁl“JElﬁjp‘J%ﬁﬁﬁ g J#ﬁq«%\lpl e
el s ™ FATS IR A e 1) Hﬁ%ﬁ”f* il @Cr:lﬁlﬁﬁﬂf ARELIRI R T
j‘fl"ﬁﬁ? M ARG RS e IO A ARt 0 ﬁs%H“‘/(John Utzon) Flilf[%&rﬂj_—,ﬁi
%f%@iﬁ@?ﬁ PR % i 4 e ST PSR > IR e oo B sy
*gﬁ%ﬁé %q%ﬂﬁlﬂ,ﬁ?ﬁ(lzromonot, 1998; Murray; 2004) -

@%%%ﬁﬁ FO0E] = I AR - (R RO AR, - R R
SRk a2 R S e & N G e R PR AT R -
AP IR 9t P sg] - SO PO S~ IS o Pl ESERAH
fli— ,FIDL%[%IEJH-. J#iru)}mj }%ﬁﬁﬁﬂr‘ IEIJ Lo bl —ﬁjpigjaimtggf S5 TR
FYRURGN o B RN S SRR~ B ] Jbﬁ#[’?’?F&(Llu 1996; Bai and Liu, 1998) - I'|7%
BRI Wi SRR AT A AT R R SR R R SRR
et B SRl PO SR A o

2.2.3 Wit Tt It

| ﬂInC'H ] PR LT E‘TFEJE‘“@P B o [P PR gl > B TRTE ST
éﬁ““'ﬁ%‘[m/l i [*\'IFL“?E@ JEF?LFI'@%EJF == ﬁ%‘y‘ﬁh ﬁfiifﬁ”%ﬁ’r%@p r, SR
FREEHE 2 SRS e T&U%ﬁfﬁ%ﬁ I/~ (Boden, 1998) - F‘E‘P*%ﬁfﬁfﬁﬁﬁm fid DEERT
J@‘«E*j ’Tpﬂqf F’S}E’r %If\_ﬂ,?”ﬁ Al o S ﬁ'plﬁuy%ﬂ I"*“Eﬂj%ﬁ’rﬁﬂ Rl [ELIF' ’TF,%E ﬁ%
ng(computer alded design)fi J%ﬁfaﬁ PG A PSR B o 5k @%@éé‘ﬁﬁ'ﬁ%ﬁﬂ S
Tﬂﬁ*dﬁ?“%‘“ ﬁl&ﬁf TR A R e B R T s Tl ?ﬁ?’:’(ﬁﬁ?ﬁ
%““f *f*iﬂq?'l’ﬁ‘ﬁ'fﬂ'JﬁH%k PRS- SRR T lﬁl%ﬁﬁﬁ é”all S HIEY R [R5
*%i%(Lim, 2007) «

TR GEFHRATRLED R S S R TR S S R - S SR

-13-



E’#‘Jﬁiﬂlﬁ%’i%”?‘?ﬁ"ﬁ?%‘ Eﬁ*%ﬁﬁiﬁ&iﬁﬁ‘x%E'IEI%E“%{«’?&%%;?%*T ﬁ%f"ﬁ“@i‘%ﬁﬁ%l’f
RO OB - B SR PP U PR P B ST Q SRS - (o [ 27
aerEIfJé,UlP J(Manolya et al., 1998; Verstijinen et al., 1998; Chen, 2001) -

12 2 (Frank Gehry)RLaT - G e K35 SRR FAOH SHT  H bl 21
RS TSR AU E Lﬁj%@ﬁﬁfﬁ*’ﬁk F12E T 2 (Massachusetts Institute of Technology)
pugel F'ﬁ?i o gﬁﬁzﬁj@%%ﬁ(computer-alded architectural de&gn)é—ﬂﬂ?;bﬁ%%ilﬁ
(computer-aided architectural manufacturing)Ef RpYefif - Ti%?l%‘ﬁ‘ﬁ‘,@ﬁ*ﬁ‘éfﬁ e B R
AT B B 2R ST \'ll: I Jg;":f fl ﬁerJ ARy AR > T ,[,mjiaﬁ—{gﬁp Jqﬁrﬁ
FAREET VT EER .

H = A A m—as SERURHIR 2 R T s PO DR SRR 9 AT
PRI R ”ﬁi‘%ﬁfﬂ“ J o Bt A FPRELEEAY 28 U] F TR SN R E = A ok AR
> F“@“E"lﬁgﬁﬁ%ﬁl}"'ﬂﬁiﬁﬁﬁl 1At (S (Abadi, 1996) - [y Ik SEEE A =
5 Bt = R AR R R R T L S BT 41,.”5_45 [P0~ KRR
BHCATRI Y RLITRY » Bl = 10 1 )AE S PR W‘@%@J%Jlﬂu&qf SPRPSLEEAVYIET ]~ i
PEELIRER 1(Lim, 2007)

2.2.4 %ﬁﬁ}ﬁjj?ﬁ

e T G e e s e T
o i 1 BRGTI FIRSE » FEYURL o - S i afor **w;ﬂﬁﬁv:vu’
R R e R T ,ﬁﬁ%@mwﬁ@WQWWFL$’W%%®#@ﬁ?@%’
LT TR T -

1963 & > S5l gL PHI )Rl Al R o (5 A O] R “‘J?“F'@F%?Tfﬁﬁ DS
JsP5(Sketch Pad) (Sutherland, 1963) - I%E{JJW%{F%?&]F‘ SRR R S R
filf> Apl) 1= FEAR b R Wﬂﬂﬁﬁ%@?“ﬂ'fﬁﬂﬁfﬁﬁ“ ’J‘I??rﬁﬂ?ﬁ' pLEI R g /7 o
[l 'ﬂvrﬁ“ﬁél‘p cp Ay HSRRGIH - FPIRRIIV A SR AR o (AR AR
- Invfhm ga;zl Eajr s FﬁFﬁ% F@rg?ﬁq%ﬁgru ;Jrﬂfrﬂ?@ggquﬁl[%\ [F=£7, 57— Iﬁﬂﬁg =
%QFE RE 3 7 ’EP{ J 4% (Sketch Pad) EFAfI= " 174 Bl R = l"fﬂjﬂ VREEH AL T B AT
HI[JES:’?H“ il

S NI B TR TS R 2 fRRE EAS 2 ?’S}?fﬂfﬁi s IR AR
FRZ o RRVRRTE = J'“F'E)FE'JI'JF ‘i_l":’f%ﬂrﬁf‘%‘ VR] = AR s A A B
(wire-frame modeling) - L*ﬂﬂjﬁﬁﬁlfiﬁﬁéﬁ?ﬁ%%”ﬁ'@ﬁ'ﬂﬁﬁ% tEER R .

g X COBHT P IR LT O 4 M
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i B 7 (surface modeling) » I isE B RRLH ] % fli! &) 4 fpfirt il (FEPH = 8 B RISE] -
TOERLEH | = [T 2 i) &)1 DR Rl e A S R ARV B -

S e N CES RS [ C ﬁ%ﬁ’?ﬁj« 'h?ﬂﬂ”lﬁl J”I*’?Y@F%’%&ﬁ A [E[
Bﬂ‘lfj: I 'Ejﬁﬁlﬁié“ﬁt‘;@ﬁ"ﬁi‘iﬁﬁgj—ﬁﬁ(solld modeling) » = FILLH ] [ﬁjﬁﬁ\l 17viﬂﬁi EN rJFIJI%J:
fol o o487 EE Sl -

A e N e e e e )= 2 s A ﬁﬁ?ﬁ‘lﬁﬁrﬂ-ﬁﬁ(parametnc solid
modeling) o JF== 0 E | BT | i m e B > T AR #%‘3‘%? g = TR
PRI = WA PRI S i 55 WISIRLIL WER % - R
el e » Fruﬂ*ﬁifj =Nt %%J[« HilRak e RN I e RS S R I R
B ﬁﬁ—ﬁ'\?f%lﬂlﬂ '*15/\;'3[ ?E'H' “Jiﬁi%}ﬁqﬁ el Sﬁlﬂ VB R A 1E I[ﬁ?j [RTE | A
@‘E%ﬁﬁﬁ U@Fﬁ@%%k WH[EﬁWW%ﬁ@%WWrm~4%§ Rk B
Vi HER Inggujrﬁ IJFh,JTF[%’*%,%ﬁﬁ PRI i I JE%F f/(McMahon and Browne,
1993; Lim, 2007) -

JUFEE R S 'Ejﬁﬁ;ﬁ%ﬁt"ﬁ,@%{f{'“‘%‘ﬁ"ﬁﬂiﬁﬁj;ﬁ?ﬁ(Variational solid modeling) > [
FEL AR R 1 B2 R E"IFE'IFL?J—F?JCF G P LA ) H“ﬁ‘i?ﬁ?”ﬁf B o [
AR Ul Bt AR AT R 1) @ﬁ?’ﬁ?ﬁf‘ﬁ?“ fy o = AR AT F.FJITFH J 5]
SR PO

PRI bRERT = 4 A R SR PR - R0 f*ﬁlfﬁlﬁ“gvﬁ”%%i{* R R (e
e o [y R SR R R A RE R S 1 T 1@%'“ U RS
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