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Abstract

With rapid expansion in e-retailing of apparel business, personalized fitting model service shows the
possibility as the differentiated marketing strategy in cyber shopping. According as necessity of
personalized fitting model construction rises, it is tried personalized fitting model creation in several fields
such as computer engineering, mechanical engineering, information engineering. But, because existent
study was concentrated only on human body modeling, it does not reflect average morphological
characteristics of human body properly. In this study, we wish to examine if morphing is fit for expressing
characteristic of average human body shape and suggest desirable morphing. We used 3-D scan data of
254 Korean middle aged men collected by Size Korea 2004.

The result of this study are as follows:

Lower body types were categorized by height, hip girth and lower drop(hip girth-navel girth) which were
main factors of lower body shape. Then each factor was divided into 3 groups respectively, 30% in the middle,
over 30%, under 30%. In 27 groups, the group which belonged to 30% in the middle of height, 30% in the
middle of hip girth, 30% in the middle of lower drop was selected as a representative group. We tested
geometrical figure by differ volume, tilt, position of point. And we created a representative type of men's lower
bodies by morphing the representative group and analyzed it's horizontal, vertical sections. A representative
type which was created by morphing reflected a real body and changed realistically at the part of hip, crotch,
calf muscle and so on. A cross sections of a representative type were similar to average cross sections of the
representative group in size and shape. So it was proved that morphing was successful.
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A aPRzYn 2 9EE e /M EEY 9 Yo W ge g B4l 33 BEHE] 9 A
Mk ERIdA FuEe AFdd dd &HA A%k Q77 BN ATHE 3, 2004).
o] A E FPAT L, BHE ZHEE FE3H, & B dpaXE 33k 1A 34 2dPe] 3 Wy
B &84T TEEY A IS Aol 7] o2 NEA 249 23 71He &85t oA
@ TH(Wang et al., 2005). °IAH, 7HMAERD e gejHl Eo] wtdE /Mg RdE Il
%o "Baio] solR wt oF{EE vRale ugto gy o) RUFYIPOR AWIE HE
FE A3} 2001), 71AFSHELE, 2001; ©] 515 w3k 23 Hhobg A ¢hekax) gt
A4, 2002), AAE-SHEERY, 2002), BEEAFE 33 PAAEE ol g3t AP WS Z 40t A
A3, 2001; o172, 2006; H-$-¥, 2001), HH+Z Q Extel AP S BFIL, HEAT /HIEES AN
SHEFET, 2003) 5 o8 EoklA JMiRd S O E wksko a4 2H]A7) opdine Aol A1 Q) F4E Al
7] 918k ;o] o] oA 1 gt} 2t S FAFL Al PFE G Al st AT SE A

FANAN AL E sz £5F tFE AR 7
EolA 7] w&o Fgshd AAl o] dasiA gt
71&9] AdTE(Au & Yuen, 1999; Ben Azouz et al.,
2004; Dekker et al., 1999; Seo & Magnenat-Thalmann,
2003y 1A B4 ZdFk FF=] o A
WA Fejd EAg ANZ dgA71A]) B3t 9
= Aotk

A M=o AFHL e PERde
Byl &£3E9 F8 AMH-R &< 20~300 Rdo]
FE o] R il a8y} B4 Jd¥HSH= daglel

!
P
ey

A
EE QHUE 93 /PINEEY NEe BeAol
5 Qo 53] GA8-2 Fele] HFA A E
< DA F 8
sht U GAE AdRLAE 20009 FEAFA A
3 e HFE J[PEE AMEER 30400 F
WA o] ARG 2 AFole AP o] W Aol
ddolth(A s S, 2001). 53] 40the Ao Wit
& A7E d G uXE FEA ® ol
A7)0 Wl FRAIFHER BEAeL FAld
Aol 78 E AR FAE AL e A
3t AP Rl 2 7H7 Yt

HZ 7P "R S e 9% g WUete =z 2
7 Ex 2ol 331 GO ERRE N2 P

—464 -

TohE & YRS n, Aoz Qlste] WAshe
g Ao= JluHTh

Q)
IRE

s

TFollA = 2003 49~2004E 11€ 5 A3
QAR FZAAIYG Q] 400) HA 254789 3
A B4 doly 2 A5 ARE AHESIAT
‘Rapidform 2004’ AM8-319%, SH Y5
Sk AW SPYR o= F 3970 FES AHE-E

S tH(Table 1).

[s]

o

o
S

2. 4ot o StERM MEER ¥ UENE 7L

ik

2 AN sl AFe) 271% ekl
8 8919 71sh, ¥9IE ekl F2 299 9
o4, 1eln ARAFAAL HBHL Fol]
o sl Peid B4 el sl 9
4000 24 shA) CHEAY 7702 AP,

=
nn
9
4

Bl



135

Table 1. £ &S

oY= R
1.7 16. 3|2 E4 27. Jrdold o]
2. 32 &0 17. W FrEsi e =3 28. ArorE 7ol
3. WiFeEE ezl 18. ¥l =4 29. gzl Hel
4. vzl 19. 9ol =3 30. F ¥ ArIEEAH O]
5. ekl 1A Eol 20. i E9) 31 B 7KEAel
6. A T Eo) 21. 48 E7kEd 32. F s
7. 4ol el 22, F2E54 33. 1144
8. B7) izl 23. B2l =4 34, B FEs B uH|
9. ol Eol 24, FIA £ 35. Qo)
10. &) 25, Fol) A E 36. 318 FA
11. =] ol 26. TEH Y 29 37. o ESES el TA
12. Ye)a o) 38. W %7
13. #8%0] 39. Aol FA
14, F-Em 7t o
15. 7Y E A g0
3. 0EE S8 EAE MM slo] Wt e vt
) =8 HAs . A7Z3% o 24
2 At ¥ 2de] 5U3 Benta s Fxs)
o, =T F99) polygonS-L HHHY FHoeZ 1. 400 N sHuM XHEER ¥ HENY 72

HYPAAT= 23 7|98 AM-3199 0}, Rapidformell A

A|F= = Polygon B3 7192 3112l polygon modelS:
B 0 shve] U WHAAFL 2L A Foll F

e YA velFa
R P Fe
o 71871,
Eia i
FEAE 9
A 59

A8 5 k.
panE UEe) Rujs =
A 37448 A%

3
ﬁ

2) HER|E 7142 N2 9|

400§ 2] S ThEA B
o] #-3jsk sl AE 4EE
whalel Yol BYL

CEEERELE

—465 -

MY #3

400} 2 25490 Hhe) SBAL 7], Yol E,
g @Rl gd BT DS FY 30%3}
7 ol olakz A7 3R

o2 BRekich MPEFT
(1667~1709mm), FHel=d 5
=& 29 30%(66~98mm)2} 7t

A 7] T 30%
30%(945~983mm),
< gEAF ] +
EH kY
7,

E
Wieol & 277 3%
e
3
1

7ro 2 ARSI TtestE: Edle] BAY 253
A 252 ANSAHRE v L A7, BE FEAA

AA A JxAE2Ee HadXE AHE 95% T
vl A §2) 8t Aoz} §lo] i RAE 1FE WA 2F
S sl 2 4 Aok 400 2 sk ol EAE
2FL 71¢] HHo] 169.0cm, ol E 2] HFS 966
em, M) &S5 2 S 9] HaS 884om= eI

2.5 HAE A1

1) Sa|of ofst st

23 3B Ry Holo] &gt Jake Fopr 7|
9l&l Rapidforme ©]-8-3le] A8 =8 31& A3



136

Vol. 31 No. 3, 2007

A

fA) Radius : 4mm (B! Radlus : 2Zmm  {C] Radius : tmm
Height : 8mm Helght : 4mm Helght : 2mm

!

A+B marphing

A+8+C morphing
Fig. 1. R0 E[AE |

A .,

(8] Radius : 2mm  (C} Radius : Tmm
Height : 4mm Helght : 2mm

(A) Radius : 4mm

A+C morphing

l_[___

A+C+8 morphing
Fig. 2. 2] E|AE ||

Table 2. 51| HAE ZHZ}

Radius(mm) 4.00 2.00 1.00 2.00 225 233
Height(mm) 8.00 4.00 2.00 3.99 4.50 467
Area of Shell(mm?) 162.59 40.61 10.12 40.58 51.42 55.57
Volume of Shell(mm?) 133.91 16.71 2.08 16.69 23.82 26.80
Mid circumference(mm) 12.58 6.28 3.14 6.28 7.06 7.34
Bottom circumference(mm) 25.13 12.57 6.28 12.56 14.13 14.66

A 7 (A, B, O] B3E HF3 A7 3 (A2kgk = (A+B+C)3)

HE (A= HAE 4mm, =°] Smme|H, ¥ (B)
HBIX]E 2mm, 9] 4mm, 9L (O)= VA Imm,
o] 2mme]t},

2y X8 HE ZF5EEY, 94 B9
FAd wEl 98 (A9 (B)E YT & o] g
(O)F 23 o m<Fig. 1>, th2oaE 714 By
7t & 9% (A% 7P RArt e (OF 2Y%
2 AsEs B)E 23 39 tHFig. 2).
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7, 2y, BHAF 5L B43 45 A+B+CY] £4
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F A% B)E 293 F 1 23453 U5 (OF TS B QS-S AT AT F, AAF A
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O EATF 1 éa%gﬁr A71E By =3 Aol 7t UA s AMFe] 78 & A &2 A
TFig. 4). 22t AF Aol tld A= (Cylindricity) o wAste Ao] wlaAsly B 4 ok v
o} Ha WA E, WA 58 A B gton A3 <Table Abghe] Fl&o] 0°~10° <]l He I QA
3>?Jr 2t 9] A= 7458 T3 Frt A7rr desitial B
T ATB+CY 02 RS 3 A 29 7% AT
= 19.58 , A+C+Be] &0 2 T2 g Az &9 7}
3) =& ZQRIES] 2|A|
23 IES] X of ute} &3 Aot o] 9A Et
Ae AE BAelsy] A8 AsuAe} 97158 e
2 2y ¥AES YA 4 % 2 HsAA dAE 4
g AASHETHFig 5). Agol AR FSHAE
@ 10mmx10mmx 10mme} =, 4 1 & A& 10mm, I
1ommelth. zt A3 AR 712 AE, o] 2 WA
s} Hwjo] M3hE B4 51 TH(Table 4, Fig. 6, Fig. 7)
A WA AgolAE YHHA] 7w FH =2
{A+B} morphing {A+C] morphing ==E ASLEF 127“'4 2 IRAE AR o]
of tlg-ah X0l 715 B ZNEE AA
th 2 A3 F58A9) 9716 RHEASE B
s 2y Axbe FSRAe Al ozt gldich
ol B ZRIEY %’4;‘47} =] Pee 5L Rt
[A+B+C) morphing {A+C+B) morphing gElx] Belr) o s dgodnt & F 2y gt
<Fig. 3> <Fig. 4> o] e el 71 el 7t vhe B3 23 ¥3
Fig. 3. XtMZ ElaE 2D} | RIS S
Fig. 4. XM Z EHlAE ZHa} |1l T uA Ao /A o 7t FAH 7Y ¥

Table 3. XZpMI& HIAE Hz}

AAEHzE |
Angle of an axis (%) 000 15.00 30.00 19.58 15.5 15.00
Height(mm) 80.00 82.45 79.28 80.02 80.02 80.58
Area of Shell(mm2) 5642.69 5642.69 5642.69 6070.96 5916.34 5642.69
Volume of Shell(mm3) 24970.58 24970.58 24970.58 27152.40 26386.52 24970.58
Top circumference(mm) 62.68 63.89 67.67 65.46 64.51 64.75
Mid circumference(mm) 62.83 63.86 67.70 65.56 64.58 64.80
Bottom circumference(mm) 62.68 63.90 67.67 65.48 64.50 64.75
Cylindricity 0.00 0.00 0.00 0.12 0.14 0.00
Average Radius(mm) 10.00 10.00 10.00 10.30 10.17 10.00
Standard Deviation 0.004L 0.00 0.00 0.02 0.03 i 0.00
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Table 4. 23 ZOIE 9|X| HAE AHD} (<+91: mm)

Width 10.00 10.00 10.02 8.56 10.04 10.04 10.00
Height 10.00 10.00 10.05 10.04 10.05 10.00 10.00
Depth 10.00 10.00 10.02 - 857 10.04 10.04 10.00
Area(mm’) 600.00 470.86 599.60 487.99 52223 524.07 53543
Volume(mm®) 1000.00 784.13 1000.22 730.54 878.26 885.61 892.065
Mid circumference 39.86 31.42 3991 34.06 34.68 34.69 35.64

ALY 2 712 HAN A EAA G 75 ARG B A2 3 (AR = @SRA-L7F)2)

JES AYHTG 12740 2P FAS Ay ol B A R A AP 2ol Aol A EE,
goe 9)700) Q7150 2 EAES AWaAt. 2 o] Aol O L 7k 856 mm, AZ 85TmmE
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EA F1 £% o 94 79
T MEEH P2 72 994 1
@ | oS3 471 983 L IE 759932
g | cs4 47 287 w | F4 5 393 3
a | OS5 Ck Fs Foke) H24
CS6 )W F6 v A
2 A 6 A A 6
FS1 g3l 57 Bl o EE7)d
FS2 S g m 7 pA B2 JolE2A
FS3 cheulz 49 W3 | 9 B3 27| 2ged 913
FS4 chelubg ARl W 2 & B4 23
FS5 Thelulg AR AR 3 % | Bs e
% FS6 chEnubg A w4 4 B6 AU B2
4 | FS7 bz Aol W3y S5 B7 2585 FehA
j:g FS8 oF) 9% Aol WA 1 2 A 7
FS9 | ARl WA 2 A 32
FS10 ook A% A2 3
FS11 el AR WE 4
FS12 he|tE A5l WEA 5
FS13 ohE] k% A WFA 6
&4 ' 13
Y IUEE AFTT AR gde TUE, &
W ARAS PG IRE, & HE) 2 H FHE
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AAY £ A A9 Fuzio] iR FHEHU
° Bl AR w Amx] 2§ Fo] AR
oz Halad eSS & 4 YrkFig. 10).

23 348 58 FF Y o 5.28 dNo| HE
& ARESte] 29 oA o] R

1) FRES X==H|1

A Y 7Pdrde) 2 AAE A5 a2
Aol 29 A9 AEE AAIEIT

WA 2ge T AAE dE2AY dRds o
BAY 2F7 FEH XFE HA-AE 9T
(Table 6). 2 A3} ¥ol&E-& A3} ) 7E-0] &
AN HEAY RIS EAF TEL
7t AR gornd B3 FiE o
39 A7 EHASS ¢ F A o)
A Ape) zol7) W o= tEATY sMEEYL 9
FA oI o] 84S Tol7] Sl v & HA
2 7Yy { v gEAE 250 SAE g E
B9 Aol A A E o] 7] wjEolth.

(e3

(a) & b 2@ (¢) %
Fig. 10. CHEXNS Jtatmd Zat

Table 6. CHEME 742 WD tHEANEY O82 == H[D (241 mm)
e A —
AERAAY | IEB

Jdol =9 975 966 9 | gz 1026 1042 -16
e s 882 873 9 | wmzsazel 977 985 -8
R 887 884 3| B)zol 947 951 -4
W =4 881 902 -21 22k W 7}A] Fo) 912 914 2
doa 59 609 611 2| dRMEMAEEo 959 978 -19
doialrteu S 508 518 210 | Yool 823 825 2
FEEY 364 375 -11 27|28zl 734 737 3
A 24 375 376 -1 Aol 736 738 2
ZolE] A A5 218 217 1 e so 838 846 -8
WEI Y ST 253 266 -13 | AEmR| o) 31 314 3
AQrE 7 0] 764 786 22 | 9go|$EZo] 282 283 -1
el 2l 293 319 26 | FEEo| 436 438 2
EEIES 314 306 8 | mEsleEdzol 451 455 -4
R IEIIEN) 314 312 2| 7R = 61 59 2
EAELE) 308 317 9 | 9go|u7ol 198 215 -17
&) g% 246 242 4 | HygriEEAzol 973 997 24
DR Rt 239 237 2 | gelrlEde) 1034 1056 22
w7 241 246 5| 9o 357 340 17
Aol FA 253 255 2

—471-



142

Bi=30lFatalkl

Val. 31 No. 3, 2007

#E4E

(b) IBelESTE FPH

Fig. 12. CHEXNE I8 =2d(SY et thEXNE I8

2) F299 B B Hn

AEAY /MR AE HE5s] 9% F WA
DAZ FaR9 el YL v wsich. Rapidform
2004% ©]8-3t EAY 2F 1092 BE5RY F8
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Ol 10%9 FoH HaE &
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5 13.7410.
A am0] [13.5]133172]16.7[154[13.8]11.1 13.5(13.8(16.9(17.3]15.6|14.1|11.4
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30%(66~98mm)2} +HE tlEAFe| Fte g XA A 259 dAEE BA5tY HiF g g 78
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2. B e Roef 9] 7)), 28| B
INEY 9A ¥ 2qo 4L nXE FQ QA4S 2 AP AME Size Korea AFRS E38te] +F %
< At 7k =Y HaEeg AAEEh 2 40t gAke] 33 QAP IAEE o] g-5te] 400]
A WEAY 28 el 2F ] &AM A v 2 2} shekal AEHE BEHFSSL 400 dEAY Jds &
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