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Evaluation of Efficacy of Body Shaper for Senior Women Using 3D Scanned Data

Soyoung Kiml), Kyunghi Hongl), and Heeran Lee'
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Dept. of Material Design Engineering, Kumoh National Institute of Technology, Gumi, Korea

Abstract: The Fourth Industrial Revolution has increased studies on observing the cross section by overlapping the
clothing worn using 3D human body data. However, there is a lack of studies on the effect of pressure clothing that con-
tracts the shape of the human body. Therefore, this study objectively evaluated the shaping functionality of body shapers
using 3D scan and 3D data. Two types of commercial body shapers were selected for this study. The nude body and body
wearing body shapers were then scanned. A 3D program evaluated the shaping functionality by overlapping the nude
state with the body wearing body shaper A and B respectively. As a result, it was found that the effect of body shapers
could be adequately observed according to body parts. The smaller body shaper was shown to have superior shaping
capability with the abdomen more affected. Analysis of the horizontal cross section indicated that the waist cir-
cumference decreased by 6 cm when wearing body shaper A and decreased by 12cm when wearing body shaper B. The
volume of the waist part decreased by 8.6% when wearing body shaper A and by 20.4% when wearing body shaper B.
Therefore, it is more effective to compare the objective shaping functionality by body parts using the overlapped 3D
scanned data rather than using exterior evaluation or length measurement when wearing clothing that contracts the

body shape.
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* Nude (only wear underwear)
Wearing clothes - + Body Shaper A

Body Shaper B

3D scan
in six directions

Mesh data
from point data

one body

Combination into
& Analysis of shape

nt> <Left side>

Fig. 1. The experimental procedure of 3D scanning and data analysis.
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Right front
side
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Left bacI'(
side

Right back ‘

‘753;‘ ‘ side

Circular foothold

Fig. 2. Reference lines for the subject feet on the standard board and
position of hand support fixture to correct 3D scanning posture.
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Systems, Inc., Koreay2 AM2-3159t). 3311 =4S Fig. 19
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Fig. 3. Method of measuring the error between meshes and meshes when combining models.
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<Color bar> ® Shaping amounts distributions when wearing body shaper & Shaping amounts distributions in the abdomen area
(unit : cm)

vertical line of right side waist || vertical line of left side waist

<Front> <Back> <Left side>  <Right side> @ circumference

® Distribution of distances between nude & body shaper

Min. value Average value

Fig. 4. Analysis method of shaping amounts distribution when wearing body shaper using mesh deviation tool.

<Cross section of human and two body shapers>
m== Nude === Body shaper A Body shaper B

e ——

Right side -~ . Left side

i e
@ / \\®

Underbust circumfere

Waist circumfere|

Hip circumference |

* (@D, @, @ : Measurement of distances between human and body shaper

Fig. 5. Horizontal cross-sectional shape compared with nude body and two types of corrected body wearing body-shaper in the under bust, waist and
hip circumference.
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S Arigoll A, SEEA, JPolEeAle] dHT = 59, 5% 25 SH)M SH4E 33 HelHES shute
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Table 1. Average deviation, 10%ile and 90%ile deviation value, and maximum deviation value when combining models

(Unit: cm)

Average of distance 10%ile value of distance 90%ile value of distance Maximum value of distance

between scan data

between scan data (D)

between scan data (2))  between scan data (80%)

Human body (nude) M (SD)  0.036 (£0.022) -0.188 (+0.035) 0236 (+0.071) 0321
Body shaper A M(SD)  0.027 (0.018) 20,183 (£0.044) 0215 (+0.046) 0279
Body shaper B M(SD)  0.039 (£0.036) 0.190 (£0.047) 0267 (£0.030) 0329

7HA3E dolrr] $18l Table 1 ol LEolX ¢} 2] 10%ile(@D)
3} 90%ile@)d we] dlofe] 7+ 7HAS ZAs A3 10%ile(D)
o wfo] HFLS —0.190(E0.047)~—0.183(x0.044)cme| .21, 90%ile
@2 "] HFE 0215(:0.046)~0.267(£0.030)cme] AT}, 28]
3 A4 80%el slFshs Z23E 33 HolHE 2+ 7He] A
S AEE AF 712 TP ASelE 0321emE 7H
o] 7Fg Ziom, ur4els AS 283 270 0lEe] - 0279
cm, vl o8 BS &3 tlolEle] A9 0329em7} 7 &
4SBTk &, 231 331 "iolEE 7 2449] 80% o)l
0.329cmEthe 2] UEPES & 4= Aler, ol& &3l shie

mele 23 339 ) gl 2Apt Aee o 5 At

ol PO 7 P 71 FE B, vl 2
FA&B) 28 Ao 339 IAL xFagon, 1 F UE )

A=} g o] 32k B AdRs Table 2014 B Hlel )

3.2, HiC|Hlo|y EXM7|sM HIt

32.1. B AAA FF E B

o] s S Ze319S v BAEE A4 AL AE
7] {8l Baix]oie} MEjTE 2Hg-5k T gl virlo]s A,
Fo/dEeh vit)o]s B 2R Ale] FA4ES A Mesh dev-
iation® 2 W]W3F A= Table 3~5014 He ule} Zhc).
Table 32 3=} 19] o= RAE HAA S Avn
slgje} B Fito] & FEMo = JPt Rujyt Kozt
St 71 FES do] EjEHA kol AR SEvte &9
E
e

i tE

% gk, vieldlels) Ask uleidlols Bel 28 e
|melER niclalels AR Hhtldels BE A8 A

=9

Table 2. 3D shapes combined into single whole body (ex. nude, body shaper A and body shaper B of subject 1)

Front Left side

Back Right side

Nude

Body shaper A

Body shaper B
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Table 3. Overall shaping distribution of subject 1 when wearing body shaper

Front Left side

Back Scale (Unit: cm)

Body shaper A

2

Body shaper B

-1

B

sfelsh Byol RAAAL O 2 R %
grolrle] wAEIE o 2 ekt

sfealols Rol wet wAE WA} 20) WS Asine
(Table 4), HiElAlo1] AS H830E 739 B o] wyas
= glglom, Zwio] o7t Soj7t &t ik Wl viel4le]
3 BE H§RL wol= wiclilold AS 29 w57

s} sle] ¥, 53] Zue] o ol wAH 242 A 5 gl

Table 5= HiH 4ol 28 A IAA; 39] HAgE FFo=
AAA RS AvEd Rt deje] o] 7P Bl BA
Hglem, 53] nirjgols] ARthE nitjdols] B 2 A &
Fob slg] FEe] Bt o 2 AS & ATk

o] F2 o|RoXl riEEY e}t JHolEH Aol AHE
oA duht Alo)=7} ZOIEJEAIE ARy 8 33 A
S IEEEA, JHolEAA, FMoE e F o) ddshe
FEk W2 Mesh deviationsd}od olu]e] Hagkat Az =
- Lipa=y

21 ¥} Table 6914 Hi= uje)} o] nit]4o|u] AE M85}
AE AL FF FFHS 0.022032)cme] e 7P Hol B
AE Aazke S —1.90(x0.61)cme] ATt whA ult]o]w

S Z83I9S Avolle Had 357 —0.650.35)cm, gk
Bt -3.17(x0.6)em= vit|dlo]s] AE HE3IES A9 Hrt
g 2ol BAHUSS & F Ak

Table 4. Overall shaping distribution of subject 2 when wearing body shaper

Front Left side

Back Right side Scale (Unit: cm)

Body shaper A

,

Body shaper B

5

-2
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Table 5. Overall shaping distribution of subject 3 when wearing body shaper

Front Left side

Back Right side Scale (Unit: cm)

Body shaper A

2

Body shaper B

322 F9d BAE 744 9 &9

o BA a3E F v W] AuE) -‘%HO# B7¥Eo}
HE S} sllEd, JPolEde dHEFS BEey A9t
vit]4olule] AlE A3

I As ZArigeld e} slElEd, dPolEY] DA
2 Table 7914 Bz upe} 7hgkom nir]4o]s 2g A] Zo
E ST S| YMe E8 2= Table 89l A =5
T3 oE] ] 3= Table 994 H= wiel Z2git),

FIEolEet YHolEH S HHEANS AR v«
o] g A] Afolzol= F WSt glglout IAY] &85

o] RPN E Fol B 2Ago] He AL e
& glglom, wirlalols) ARrhe Wildlel® BE 380E 72
$ T o] Ao|z} ZolsT G selanio] o §

o HAEE 22 $AY 5 A

B JEE FIsA okl 913 Table 894 B
219 ol 4 RABYEU IR, Si2lel, Sl
oA HiIAels HE A BolE UN|(QEE, 9%, W)t
sel2 Z4agith 7 2% AwHow isolEdst o
GolEdol e UL Selo] 2 Holg molA it
W sleEdle] A9 vl AR H8BS S 08F U

& 2T gl BAS SFE AL BRE 5 A 3 ) —1.33 @0.51)em, 9% M) —133@0.67)cm, B5 Qu)
Table 6. Shaping distribution of the major front area in the abdomen when wearing body shaper (Unit: cm)
Body shaper A Body shaper B
Average value Min. value Average value Min. value
M (SD) -0.02 (x0.32) —-1.90 (£0.61) —0.65 (+0.35) -3.17 (0.61)
<Body shaper A>

Min. value

<Body shaper B>

Average value
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Table 7. The horizontal cross-sectional observation results of nude, body shaper A and body shaper B in under bust circumference, waist circumference,
and hip circumference

Under bust circumference Waist circumference Hip circumference

Sub. 1
Sub. 2
Sub. 3
— Nude
Body shaper A
Body shaper B
+7 <Underbust circumference>
N
‘ I <Waist circumference>  <Hip circumference>
<Front> <Right side> e e it it
-1.15 (£1.66)cm E1EANOH, F ol —6.101.63)em E] ol 28 Alolls QESH Eojzkd &5 FEo] HHsHA

Sl vitidlels] BE #E3E Aol sl EddMe B HARHEA wskE 37t vnejab)s SR Rz ke A
o] ZoEXEH LEF UMl 2.53(0.04)em, 9% Y] -2.69 o2 A7tERIL 55 FEo] Hetgh A4S AvRE b
(*0.30)cm, = 9F U] 2.92(£1.07)em Eo1E e, & 2 #ols A(-2.0%)H k= Hit]4lels B(-8.9%)2 28-S A5

ol 1225 (297)em ZOIEL 237} o ol ZAsigon], 53] sl PRelAE o]
EE 520 A8 FeAH Wl 2% wHdelRE F W AS 28 A 27} 8.6% s v vl B 28
SIS wlel BE R sj7) RRo) Bulsh ¥l Rage Aot 204% ASHs 2 & 5 Yk o8 Fal vl

Table 914 R ule} ZGkch BMIZ} 25 oo 2 oHA|Zo 3 ol#] 2§ Aldll= A % Ol AR Fase A
It sl EE 2 JPAH 39 A9 55 (Table 92 D)2 < AFE F ANeH, Age] B s FEo] Aol /Mg

6131 H-E(Table 991 @)°] 37} ZHAase As #ET & 9) 2ol o]FE & & AT

Rom, HPAp2e] g s FReA s Furt Bel k4

=tk 28y JhAR 55 o] FuE AR nir4e] 4. &# £

¥ AS 2SS 1.9% F718I9aL viEl4oly BE 24

P& 79ole 33% BASIALE ©lE nude FHIS] EIE &

A

£ AqeiE BA71EA0l g8t Ao Feje X5t
} 7S M2 HBo| QB Solzk Al 24w vb b} W7 E= vitiso]¥ (Body shapen)s 21-8-3l%l& ™ 1 1

m°l'
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Table 8. Reduced distances of right width, left width, front width and total circumference when wearing body shaper

(Unit: cm)

Difference in total

Right side (D) Left side (2) Front (3®) circumference (@)

M -0.21 -0.32 0.38 -0.11
Body shaper A

Underbust (SD) (0.81) (029) (0.80) (0.73)

circumference M 0.57 0.38 0.28 -1.08
Body shaper B

(SD) 0.47) (0.44) (1.12) (0.90)

M -1.33 -1.33 -1.15 -6.10
Body shaper A

Waist (SD) (0.51) (0.67) (1.66) (1.63)

circumference M -2.53 -2.69 -2.92 -12.25
Body shaper B

(SD) (0.04) (0.30) (1.07) 2.97)

M -0.03 -0.07 0.50 0.29
Body shaper A

Hip (SD) (0.56) (0.64) (0.68) (0.78)

circumference M —0.65 -0.01 0.04 -1.73
Body shaper B

(SD) (0.26) (0.78) 0.47) (0.44)

<Distances between body shaper A & nude>

\\ @

Body shaper A = Nude

Nude Body shaper A

* Difference in total circumference (@)

= body shaper total circumference — nude total circumference
* + : the width and circumference are increased

- : the width and circumference are reduced

HE xS g3Fo= |y Ao Hrishs WS &
7] $13l vE2 33 23 2 33 dojEE &8st
o AFE FY3lLAt s olE 3l FEAH, 2% v+l
o|HE 28-S Aol s & ~71E 33 HolHE F
Aot HAE B9 e s S en, A+ da= v
I Akt

A HAZ o4 Wk, %&% = 59, 9F F5 59,

Ud_, Aﬁ n}— el
U%i ZHT o = A T A QAR
3)«1 L 0.027~0.039cmo] o, A 9x}7FA 2] 80% o]
2ol 0.329emBETh= 2] e o]& B3 st RdR
Z9¥ 32H vl FAEC] eAle Agkon, B AN &
AE 33 HlolHE AEE F 3= HM 4e & F Ak

T HAR vtdolHE e W EAEE HJAH &
e AEE Ay Autdo g BXHol dsjg] FRoA BAo)
o]FoHEE AWE F U eH, Alo]=Tt & Hir]4olH A
HUR= Alo|27} 2k vitjjeols] BE 2830 73 B9} 5
g 29 BA4o] ¢ Wol o]FHEE e & ASTh ®

<Distances between body shaper B & nude>

Body shaper B Nude

Body shaper B

g 7IEEY el JPolEY, GAS VIEeE B REe By
=5 w2 2% 23 ulsels] AR FgaiNS A
Ht —0.02cm 743819, 7P Wol BAE H9)E —1.90cm
TR 7Asisit). ¥ vlt)4lo]® BE AREEIE Adtole B
o+ —0.65cm s on, 7P Bol RAgE H9E -1.90cmo]
9}\1:]— wEb RAE Axu) 78RS AhyE o 331 HARS o)
£ 45 £ o A BAE FHE AWE  dslem,
HAE FRo] o= AL ZolEU=AE A ERlE +
ATt
Al HAR A7izoleiEdor sl s, dHolEdAe] &
W v, 59 58 AFE 43 gdrisoldEeet 94
ol oM Alelzol & W= gt QA &5 EET
=35 s A FA. slElE o] Afelle ol ¥
Al BAgo] Wol o]Fojxlon uiti4old] AE J%ﬂg 73
o223 92 | 33cm, ¥ —1.15cm Eo1EoH, & Ede
—6.10cm 501—215} b wicjd|o)s BE 28-S Aeole
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Table 9. The volumes of trunk and waist part during nude state and when wearing two types of body shapers

Volume (cm3)

Waist
BMI  circumference Trunk part (D) Waist part (2)
(cm) Nude Body shaper A Body shaper B Nude Body shaper A Body shaper B
15764.3 14575.0 3802.4 3358.6
Sub.1 27.2 91.0 16554.2 (74,8%)* 12.0%) 4391.2 13.4%) (-23.5%)
18544.1 17600.7 3580.1 3276.7
Sub.2 24.9 79.0 18201.5 (1.9%) (-3.3%) 3704.3 (3.4%) 11.5%)
16144.8 14725.1 3957.3 3242.0
Sub.3 26.2 85.5 16723.7 (=3.5%) 12.0%) 43149 8.3%) (-24.9%)
17159.8 16817.7+£1507.1 15633.6+£1705.2 4136.8 3779.9£189.6 3292.4+59.9
+
MESD - 26111 85.2£6.0 £906.1 (=2.0%) (~8.9%) 3765 (~8.6%) (-20.4%)
<Trunk part (D)> <Waist Part(®)>
Underbust | [
circumference
Waist
circumference
Hip
circumference
*() is the reduction rate of the volume = (Bodyshaper Volume — Nude Volume) 100
Nude Volume
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