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Abstract

This study seeks to increase the satisfaction of elderly men when purchasing and
wearing ready-to-wear clothes by designing a slacks pattern suitable for their body
type, which is determined by analyzing their lower bodies using virtual avatars and
3D virtual simulation system. The study found the following. First, based on virtual
visualization of the comparison slacks pattern, the waistline position was consistently
the lowest scored question among the evaluation survey items. Interpretation of this
dissatisfaction suggests that, because the front waistline falls below the abdomen, the
lower body, and especially the abdominal shape, is unpleasantly emphasized. Second,
by using a virtual simulation system, the study developed a new slacks pattern that
considered the concerns of elderly men. The primary measurement changes were as
follows: front waist girth W/4+1.5cm+0.5cm, back waist girth W/4+1.5cm—0.5cm,
front hip girth H/4+2.5cm-0.5cm, back hip girth H/4+2.5cm+0.5cm. Third, the new
slacks pattern’s appearance was evaluated more highly than the comparison pattern,
confirming the new pattern’s appropriateness for elderly men. This study demonstrates
how slacks and other clothing patterns designed in a 3D virtual garment simulator
can be used to design more appealing clothing for elderly men, increasing the satisfac-
tion of wearing ready-made clothes at older ages.

Keywords: elderly men(:=d %), virtual avatar(ZF 2 ), virtual simulation(7}F
#2)

I. Introduction
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II. Methods

1. Data collection
EH JFoAe= =9 oF 7]S(Statistics Korea,
2019)0l wet 9] 71%E v 654 ol Fo & A9
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StaL A 82f RF=)l QIA| | 4=F A & (Korean Agency
for Technology and Standards [KATS], 2020)9] gt
654] ol | w4 2559 HlolHE ArAEE
Fgsto] HPHIS T YRS ARt

2. Lower bodice analysis

d 49 SUA e s 1%k shkAl AP
=42 whetsty] gie) A2l B SR AS )
EH3}9IT SPSS 248 AMESle] 7 PBe]
B REHEAE Aot F A 1 38s AAISH

7ol
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7o, o] 63, Uu] 332, B4 735, 7 33

23 227 59 AHAZ 273827}, €| (BMI),
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Eo]}(Table 1).

3. Virtual avatar construction
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4. Lower bodice pattern development & virtual
garment simulation
2 AFolM= A FEHA AP (Nam & Lee,

<Table 1> Lower-body measurement items

A

20128 AT0Y 4AZ I Aoz A8}
rhFig. 1). L2199 3N HlmAG
of Al RN 9B} F7 B SO 9B B
2DFOA S 4 Hgsto] HF ATEES &
Z59e). MR A 98 BHS e eolnee
of A 100% Cotton 40sE A &5}t

5. Virtual garment simulation of developed pattern
1339 Al 2eEsie 3DF oV A we) WY
E & 100~120%2] HeolA 100%E 2% HFo]
Qi 7P Wk 2P e Bkl ke ot
St 43% 208 BrioR Pt

<Fig. 1> Comparative slacks pattern
(Nam & Lee, 2012)

Height Stature, waist height, waist height (omphalion), hip height, crotch height, knee height, lateral malleolus
8 height
Leneth Body rise, thigh vertical length, waist to hip length, outside leg length, crotch length, total crotch length
&M | (omphalion)
Breadth | Waist breadth, waist breadth (omphalion), hip width
Cir." Waist cir., waist cir. (omphalion), hip cir., thigh cir., knee cir., calf cir., ankle cir.
Depth Waist depth, waist depth (omphalion), hip depth
Weight, BMI, waist cir./hip cir. (whr), waist depth/breadth, waist depth (omphalion)/breadth (omphalion),
Others . L S
hip depth/breadth, hip cir.-waist cir. (drop)

. .
Circumference.
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Ill. Results and Discussion

1. Lower bodice analysis & virtual avatar cons-
truction
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2. Comparative pattern analysis & virtual garment
simulation results
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<Table 2> Descriptive statistics and #-test result by age group (unit: cm)
Mean | Adult men (n=2,064) Elderly men (n=255)
Items Mean SD Mean SD value
Stature 173.12 5.84 167.54 5.42 14.479"
Waist height 104.87 4.66 100.76 4.14 13.469""
Waist height (omphalion) 100.26 4.46 96.40 439 13.030"
Height | Hip height 84.05 4.29 80.37 3.78 13.096™"
Crotch height 77.45 3.99 74.01 3.61 13.110™
Knee height 45.29 2.19 43.98 2.09 9.017"
Lateral malleolus height 6.99 2.09 6.94 0.49 1.419
Body rise 27 .44 2.09 26.76 1.95 4.969""
Thigh vertical length 28.85 2.34 27.02 2.00 11.956™"
Waist to hip length 21.55 211 21.25 225 2.135
Length -~
Outside leg length 105.60 4.71 101.33 4.15 13.831
Total crotch length 71.15 471 69.50 4.14 5.329™
Total crotch length (omphalion) 80.41 725 78.23 6.71 4572
Waist breadth 29.86 261 29.68 217 1.055
Breadth | Waist breadth (omphalion) 30.94 2.56 30.54 1.90 3.288
Hip width 33.88 1.74 32.94 1.51 8.300""
Waist circumference 87.11 9.06 90.85 7.99 -10.918™
Waist cir. (omphalion) 89.11 8.76 91.81 7.39 -11.235™
Hip cir. 97.43 5.91 93.39 476 10.524™
Cir. Thigh cir. 58.45 4.83 54.75 3.84 11.763™
Knee cir. 37.73 2.29 36.48 1.95 8.368""
Calf cir. 38.40 2.79 36.69 228 9.419"
Ankle cir. 2591 1.29 25.75 1.18 1.887
Waist depth 22.84 3.04 23.93 2.69 -5.451""
Depth | Waist depth (omphalion) 22.96 3.01 23.72 2.63 -3.487"
Hip depth 26.53 2.66 25.98 2.81 -12.297""
Weight (kg) 75.22 1.12 68.98 8.82 8.544™
BMI 25.06 3.25 24.56 2.82 2.364
Waist cir./hip cir. (WHR) 0.89 0.06 0.97 0.05 -14.146™
Others | Waist depth/breadth 0.76 0.07 0.81 0.05 -11.430""
/\Zr"‘el:;tgei’f;;ﬁgﬁ)%l“’n) 0.74 0.06 0.78 0.05 -9.446"™
Hip depth/breadth 0.78 0.07 0.79 0.07 -1.394
Hip cir.-waist cir. (drop) 6.15 5.32 2.54 5.19 10.952™
T p<.001
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Elderly male Adult male

<Fig. 2> Virtual avatar

Dir.

Front Side Back
Avatar
& g | A
— " r-.. ! >
Elderly male
¥ n om
F i |

Adult male

<Fig. 3> Appearance of comparative patterns
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3. Developed pattern construction & evaluation

1) Developed pattern construction
HI LAY 7HFEY] Al 3D A9 2] A] Qg H
2D FolA siid 3 AlEFoldS WS A
B8] 100%0] HAES 29 A5E E&9)
A0 ATV AT 7R A 47
HES CAD 2210 g B9t A7d%s &
5171 % SHAYE 2D AollA 9] ey 5 83
OB SAYPHS HIE A 4= Qlo] AE&H Hd

AA7} 71ssit.
H Y 2o Al F¥ uE BHY SYE
2l g

5L GABA FIhEA JHolE
r}]ﬂ

;F.:

1) rlr r& =
=

| $49 rﬂ"ﬂ%]}\c}% 1‘5101] H] OH FA7} —rﬂ—?: 3
FOoR FFAMo] FHELE AAEE WA
o5& A4 FAZOZ 0.5cm FEAS A F
et E3E S|EEY A7t JBolEdol v Ah
A & ERuRto R o F sEEE WHolA oARF
£ 0.5cmA Z7HAA FZE 1.5em9] o 8E F31 o4F
2t 0.5cmE A5 olo what 9FA SR
W/4+1.5cm+0.5cm, SIH2 W/4+1.5cm-0.5cmZ A
shelch. dBoliels 53] ¥8o] HHy FEY F
AFolA 9] Mg Eo] B & ZACo=E UEY FEEY
oF MR R FARE 0.5cm Fofshal o fES
2~3cm7HA] 0.5cm¥] F7FA1A Zolo]ig Elst &
FPolFY] 9 EL2 HF H/A4+2.5cm0.5cm, F=
H/4+2.5cm+0.5cm=Z A5ttt £HAUTF AA 0
A 7S 718 F27t He slEet gl FelelA Y
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<Table 3> Evaluation of comparative patterns (n=20)
Score
Dir. Item Elderly men Adult men t-value
Mean SD Mean SD
Proper waist line 1.89 1.21 3.97 1.06 -12.430""
Proper ease amount of waist area 2.43 0.86 4.27 0.75 -10.134™"
Proper ease amount of abdomem area 2.82 0.77 4.04 0.82 -10.832"""
Proper ease amount of hip area 232 1.09 3.42 0.51 -9.041""
Front Proper ease amount of crotch area 2.08 0.92 4.24 0.94 -12.202"""
Proper ease amount of thigh area 3.56 0.81 4.17 0.72 -8.997""
Proper width of knee 3.83 0.29 4.26 1.02 -6.187""
Proper location of knee line 3.32 0.82 4.08 0.77 -9.365""
Maintain level of waist line 1.54 1.42 4.12 0.62 -15.494™
Side Maintain verticality of side seam 3.49 1.78 3.11 0.91 -5.440""
Front and back into balance 2.97 1.50 3.18 0.91 -4.754™"
Proper waist line 4.61 0.99 4.54 1.06 2.021
Proper ease amount of waist area 2.68 0.78 4.48 0.64 -13.027""
Proper ease amount of hip area 2.58 0.74 3.98 0.92 -11.218"
Back Proper ease amount of crotch area 2.06 0.77 3.52 0.83 -12.985™""
Proper ease amount of thigh area 3.52 0.99 2.97 0.57 -3.528""
Proper width of knee 3.69 0.62 3.01 0.75 -4.981""
A: Comparative pattern, B: Developed pattern.
* p<.001
RFL 604 oS wdoR Ao MYAT WSl FAROIMe WYHo| Hav} Hn FFFol
(Seong, 2018)° 4] ZFzF 0.5cm, 1.5cm=& £ A3 2 YeE A st=Fgto] 22 HY AFdos
et ot QU Hog Yehdogs ouo g5 HluUgel Awel wet HEH o fF tem, o
£ otz Aol wE i SHol Bags & FolEd oRFS 3emBE A5t WFAAT A
Sl E9M A= AS FEET0] 054 Hal o

=y g slelet Hf Helof vlsh Ariaos o
golEd7t om Jgolse X|3o] uet A4

rfr o

HEAE JAAHA o= off-E0] HojA=
A3t ok wpahA] RS Hets] 7x7] 9 o
SN EYEE A5k 1 AoA 0.5cm A

il

Astgict. Tk AslE A AP L HAgsy] 9sto
A5 FAHONA SHUEFE 0.5em¥ F7HAIA 714
Zolg FIT & HF IS HET S 2.5em
Z AXs Ao HAsIT o}z/u;d% |

mAlI AsEe THoE AAstgch B

F_>L
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AL Hagto] SYR 0.5emz Aol FERF
2 weR

A SNSRI AU eYETL s
3 Qo] G AL HBUM BAAES 2
Hole sdx Tyaolt vnAFe] A= uf
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Fyse e Egol Yo 51 A A=

£ AAA Bk =9 gHY JolEd W4=

AEE AFANSIRTL 63em, FEAHAL
HEFL 3.5cm=z AAA T A HAA HSHA
oA Mggo] L Aoz eyt wEbd APATL
(Song & Lee, 2001)0] 4] A|A| gt Ho“?jﬂi SESNCE
EQ g H2A5 YT
A 12 dgsted HEHom Hcﬂﬁq%ﬁ;% 2
H/16-1cm, F A8 &P RFL dom= AA50] 4
=S gutstAl AASHgle Hladgel Hs)

gol &9 o fFe &1 R AfFE 50
HOog Q3 HEFo] Eoj50] HHEATE 12 &
Asto] AA AT 3D Fo] TS HuA 2D X9
e SHER o5 2910 A3 4 $45A

wAgolT

£ A& uj 3D T2 W7} CAD T2 I}
NS A= s8skA] gkl gdA FAHES & -
Ao ARHt. ol 4e] Zhyztelo] e we
A3} HE AFYFS TEorRey I A=
> 9 (Fig. 4)¢} 2t} (Fig. 5)= v gy}

FYEE A7UYY LF St FHA
oA MIAFH B HolE Holx itk

2) Virtual garment simulation results

(Fig. 6)2 ¥l BAe] A7 7Hgzol2 v
A 7HErolere] Xjol & whoksly] $iste] Hlw YUY
7p3zrlet 2ol A|Alstt

¥R o2l olfFrct 52 aHo] om
o S AL GRS Fof A el 2
o] Wy go| YstH UL w@ % otk E3 ¥F

s Z}Cﬂi%ﬂﬂ] R AAH o= x}fﬂ/\a{ A=
1S 3F/dstrt.
AT w9 sA XY HEg EETt

Ygol Had o A5E HAT AHAE oF oA 1Y e WLE HERRROY ReAFUEL
B9lolA FUT 47k B2l ol Mol WES 2 FFAML SH% FFNEL LAFORA
<Table 4> Numerical formula for two slacks patterns (unit: cm)
Part Pattern Comparative Developed
Slacks length (ag)
Hip length (ad) Actual measurement Actual measurement
Base Crotch length (ae)
Knee length (af) 4cm higher from eg/2 2cm higher from eg/2
Pleats line (pq) 1/2 point of em Moved 0.5 to the side seam
Waist cir.line (ah) W/4 W/4+1.5+0.5
Hip cir.line (dk) H/4+3 H/4+2.5-0.5
Crotch extension line (Im) H/16-1 H/16-0.5
Center waist rising amount (hi) 0 2.5
Front
Center waist in amount (ij) 0.5 -0.5
Side waist rising amount (ac) 0.5 1
Side waist in amount (bc) 1 0.5
Amount of pleats 1.2 2
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<Table 4> Continued (unit: cm)
Pattern .
Part Comparative Developed
Waist cir.line (a’h’) W/4 W/4+1.5-0.5
Hip cir.line (d'k*) H/4+3 H/4+2.5+0.5
Crotch extension line (I'm') H/8 H/8+0.5
Crotch lowering amount (m’m®) 1.5 1.7
Center waist rising amount (h’j’) a’r’=h 4
Center waist in amount (i’j’) H/16+0.5 H/16-1
Back | gide waist out amount (b’c’) 1-2 2
Side waist rising amount (a’c’) 0 1
Center line in amount (i’i*) 1.5 1
Amount of dart 1.8 1.5
Number of dart (darts length) 2 (115, 8) 109
. . s Moved 0.5 to the center
Location of dart 1/3 point of a’h from 1/2 point of a’h’
. _a i =S T - —~=3
Wi e[ Bye 3 | b [ i€ | Fogi
| |
| P e = ) .|I
k d k ;'-"- 1 o ; ‘: i
&) : i n:l::- i |':-I | d F.- h -|: 0 i |II
4 | | [
- | : 1i |
r | .I. .I
n ! T3 all} n '|| i : ; I. :
[ ' . |
. | [
| | ! |
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| { |
I ' '
| | !
| | | I ]
o—— % ¥ 9 i L

<Fig. 4> Developed slacks pattern <Fig. 5> Pattern polymerization

(Developed Comparative - - - - )
el XL AU $BE fASE 20 b WERolEomA Fu AT B 4 dd A5
Ebgith. Y AT HEAARAIY AE v =AY =0l At Eol= AS EIT 5 AUtk
AYut Agste] FAWRS WPEL GakEg (Table 5)°] 79 g7} 22 2el 5w
. FE U85 ARTES B0 FEUH AAAES oA S 9K AP4e B EFS AS
20T HFUAYLYRES Zol FIFAUA ko8 LE T4 vnAgET BFAs goHos
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D IV. Conclusion
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e = e 949 Bagel 49 G Bagu fo
Ao 2 Aoz Yegt I3y Id9ols
g olst IEEH /A= 4] SR Bgt
B o] W Aow Yeh} ddo] Z7keo] wet 5
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A: Comparative pattern, B: Developed pattern < HHlgt Hg o] Afdog W7t 9lo] e
1= olXE Xk Aol = 1§ A0l EX]&]0
<Fig. 6> Appearance of comparative & developed 471 &5 ) 27 Aol =9 - e 5449
patterns SHIF APE4HS Edlof &2 & 4 AUtk
sl APl et /HRte] Avt sl 9
%o Aow eyt wetd A7uR9] 7 £ X YRGB B9 BEdSE HRE 3
2 279} ol gk ML ebgsltta wheke & 9lo 7P W2 AR ARl a9 A elust o
o 339 FR NN AT ATABL 1ol 5 o] Aol RLt. ol kdl 4| skl
WP Aol B U Mghdo] e £UA UFY A BRulg Ao Hejgons B e
o8 AzE. FAo = olffo] BEdlo] WYPEo] AT o
sgjAdo] i FAE AMSHA ZotA 524l
<Table 5> Evaluation of comparative & developed patterns (n=20)
Score
Dir. Item B t-value
Mean SD Mean SD
Proper waist line 1.89 1.32 4.87 1.55 -17.447""
Proper ease amount of waist area 243 0.78 435 0.92 -15.371"
Proper ease amount of abdomem area 2.82 0.92 4.11 0.52 -13.351""
Proper ease amount of hip area 232 0.64 4.65 1.12 -15.846™"
Front
Proper ease amount of crotch area 2.08 1.18 4.51 1.14 -14.959™"
Proper ease amount of thigh area 3.46 0.75 477 0.68 -10.787"
Proper width of knee 3.63 0.99 455 0.73 -9.115™
Proper location of knee line 3.32 1.21 4.67 1.32 -11.461""
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<Table 5> Continued (n=20)
Score
Dir. Item A B t-value
Mean SD Mean SD
Maintain level of waist line 1.54 1.06 4.02 0.21 -18.037™
Side | Maintain verticality of side seam 3.49 1.11 427 1.00 -9.884™"
Front and back into balance 2.97 1.30 4.23 0.88 -12.757"
Proper waist line 4.61 1.08 4.62 0.93 3.227
Proper ease amount of waist area 2.68 0.92 4.11 1.52 -14.848™"
Proper ease amount of hip area 2.58 0.70 4.27 1.06 -15.227""
Back Proper ease amount of crotch area 2.06 1.10 4.58 1.32 -14.443™"
Proper ease amount of thigh area 3.12 1.24 4.88 1.18 -11.212™
Proper width of knee 3.69 1.13 4.88 1.15 -9.294""
A: Comparative pattern, B: Developed pattern.
* p<.001
o) 9127k AA7] e 4T 4 9t o] AL YREL 4emz AAst0] AZES
of wet FEek ol AfFE Tl gursiAste] LY S FolA ] MgEo] 4
FEEFS Lo MRS AALYA PRES 7 Hl3n 2550] Qs AAsEt
33 947149 28 So et By A5 6. A7AFo) FH3te] At 52} Yol
At FF S YFEAE W/4+1.5cm+0.5cm, HH ol 9k} UEAE HalEozH 3lEole H
< W/A+1.5em-0.5em= AA 5kl JHo|F-H FEC| vt HAH. FFASEEHETH
L 53] o] st Fue) FARolAel W SUuY, golegiY SYRYL s
8ol o 2 Ao e} FH% 0.5emS B of ZERo] HAUA S AT FYAL
ofsto] HEL XF H/4+2.5em0.5cm, Fi= 219 9 x|stHA AA Z 0l halAlo] AZde
H/4+2.5cm+0.5cm& Akt AALH 2 Zele A dFEF9 9
- WA SHEFE 0.5emE F7HA] 7 Ax iy g slEjAle] A=}
A Fpgaole Sele ¥ 1E M LUR A, Aold YA olgare] Hax
FZ 2.5emz AFsto] S HFHHE LS B oA 58 Ax BT vl Eot
A3 FANAE H23S SYE 05emz A folHoR A Ueht d7Udel 24 59 X
Astel FEETE w8 delEA Ade L T AN AR 42 Egsital g
seles AASAL QI olsh o] 37 BN HAT &
CHIEAY He] A FFEY LR HYE U2 ATUFL | YA o Ao T8
o] %8 Ao LEtuA ozt W47t % ol 1edo] 7148 248 WHES ¥Y 5 UL
T 2FHE W2 Ao E YET. webs oFF Ao 7| dct.
WolR o) el Bere W@ PFRT 0.5cm o B Qo] AR RA, 3D B9 w4 ®]oA
Astal ASAsHEdET S AsdslEed A S Fste] R AR AHE AT+

EHFE AET W19 HolA wx} dAgste 2E
o7 HIYFHEYEZFS H/l6-lem, FHF

glout olfape] He FFA $XE AL 5 ¢
o S ohtet soln il AFsHe ohutet
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2} WA = o] tekst &
Zo]| gt Eﬂﬂ%‘é A7o] 75kt whatA

= AFA9] Y AE A 7R
d ojdfeto] 3D A A HolHE H-E3ittd &
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7ML S &S| o]Fold AHo= I ¢
ATH.
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