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Introducing a New Pedagogical Approach for Ergonomic Pattern Education:
Leveraging a Half-Scale Body Form Based on 3D Modeling

Lin Chenl), Yuhwa Hongl), and Juyeon Park"?’

“Dept. of Fashion and Textiles, Seoul National University, Seoul, Korea
Y Research Institute of Human Ecology, Seoul National University, Seoul, Korea

Abstract: This study aimed to propose an innovative teaching pedagogy using a half-scale body form in apparel design
education and evaluate its effectiveness in augmenting students’ understanding of ergonomic patterns. Constructed in
alignment with Phoenix’s (2018) study, which used 3D body scanning and digital editing software, the half-scale body form
was created through a five-step process, encompassing body measurement, 3D body modeling, fabrication of a physical
half-scale body form, pattern making, and evaluation. Implemented in an undergraduate patternmaking course offered at
a 4-year university in the metropolitan Seoul, this instructional approach’s effectiveness was gauged through students’
course projects and exit interviews. The results underscored the positive impact of the proposed teaching pedagogy on
students’ grasp of ergonomic pattern development, fostering a keen understanding of diverse body shapes and sizes and
the relationship between the human body and garments. Furthermore, it played a role in cultivating positive body image
and self-endorsement among students. The research contributes meaningfully by presenting a fresh perspective in apparel
design education, seamlessly integrating advanced anthropometric and technological tools into a conventional pat-
ternmaking classroom. It offers a novel learning experience for students majoring in apparel, creating a fun and interactive

teaching environment.
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Body Measurment

3D scan auto measurement

.

2 Half-sized Body Modeling
Using 3D program to edit the shape of each body

A 4

Direct measurement

Making Half-body Form

Making body form using various materials and sewing methods

,.

4 Pattern Making
Half-body draping pattern Traditional dress form pattern

A 4

Evaluation

5

Fig. 1. Flow chart.

Pattern comparison Student interview



80 TG EBA] A26¢ Al Z, 20241

SAEE 3H L o)Fol ASHAZYAISA ATL

g
wasie] AR o JBe ol 292 FASAL. &

o
oot
)

rlo
ol
[\e]
&
O-

1
h

#7471 (Fig. 2a)5 AME-sIALh = ,

A Fo)7] 98] 23] 34 F Wt XFE ARSI
A o] AHFEAR e} vnE T3] 9 3

Bl 3D A SAAE S AP A2 =

8-S 2833 VITUS 3D Body Scanner (Vitronic, Germany;

Fig. 2b) QtllA AASAHTH HAAAE A & 3D 20E &

it =70 oM AHSH A5 U 2885l o

FEsje] 240 7+ 9Ale At wAlE Aol thale] ¥

Yatsint.

297: 3D A =T

1AM 8t 3D A0 E A F4TdS o]8-35)d,
o] AR ahz AN vt ES wE7] % 3D QI
HAS S8t AukE 9 A= @AIE Phoenix(2018)] &
=3 20199 =+A 2] 783 (International - Textile  and
Apparel Association, ITAA) HIAE 53] =N =
2AY i) Az S st on, 7] BAe AT ES o
el A gste] asISith 3D F Bl o] Al
Ffjgel oisl] AvieidE, WA 3D A4l 270 5 (obj)e
Geomagic Design X(Geomagic Solutions, USA) ZZ13-S
ol gsled 12} A2 & SPIEA wlxsT oo, 3D
H3 =230 Autodesk Meshmixer(Autodesk, Inc., USA)
£ AREste] SAEC] BRI AP st AU BiE
FuE 2 Asidich. Ay P ] A7E s AL
o|22 Fo|7], I3 b AlA, FEHIY], ¥ vEE 3
52 EssIdt. 2 &, Slicer for Fusion360(Autodesk, Inc.,
USA) Z2E AMgal 52 4= FH=E S 10mm=

(Autodesk, Inc., USA) Z2Iollx B9} @lo| A7 € (laser
cutter) THA B SEtolx 27hE wiX|Sta ZZPHE A
O~

£ vpsioith RdlE ZE2A)

2FAE FA0) G0l wiX]8lal, AutoCADE E)& 91dS
HoAAE R sl ARG 1§, AL 2=AAE 7
AR AR QA PR FAHE Fokelal HEoR A
AA B 71 S5 AlFsidn. Al 712 S 9ol Y
EaAe] AME A3 SEd, OF, deliis shEREA
2 oA skl HEA R ERIE0|2E o] gste] wi]
F Sl 9, s, 94, Bed, Tkesd, sleled, 9
olEdl, ZaA=E 71EA HlolFE stof edsisint A
= HE Al A2 the Fig 5ol AstlT

4HA): Sl A=

3AIAM ARRRE ZRle] IAg o] wdE sl A )
Ui ol8sid, S22} 71 v sele =80
B

Ao AFeigiet. ofu, =#o]E W42 Joseph-Armstrong
& Ashdown(2022)9] 7]¥- wlt]Zz =go]gyS wgton]. shx
2AY HEL 20199 ITAA YIRS B3] 2=EUA 84
A uir] A= 78 (Morris & Phoenix, 2019) FHzsle]
Z Alol= Helog [gtslit). el Feje) s il Al
I EEago e Wgo R uirx dHs =yo]Ysie
A=ttt

s sl 2 B}
Shz 2AY vl Ee] Edo1 9% AL F Aoz A4S

& S, A SHSE @A GAE g 85 vh Pl

WE RS Hasks BAE ST AR SEsEE



IR TR e w3 ISt A2 w5 Aok 3D BYZ sJEEe 2 AR5 Half Scale Body FormE o}g3od

[Fundamentals of Ergonomic Clothing Design)
Body Measurement Exercise
Have you had an experience of wearing poor-fitting clothes? The body ement is critical for a
good fit of any apparel products. Today, you will be exercising how to measure the body using a tape measure.
Please make a group of 3 people. The group members will take turns to become a model for the other two
members and the other two members will record the body measurements of the model using a tape measure and
vice versa.
1. Name of student who is (Model)
Name of people who measure ( er): 1. 2.
* Please measure the model’s dominant side.
‘What is the model’s dominant side? (please circle) Left Right
(cm)
30 Measure
Measzement Polnt Mesmremens | Mo | Moot | w2 | G50y | Perence
) average)
1 7| | Height bodyheight
2 g2 | Weight -
Horizontal Measurement
3 oim#ol Shoulder Length Shoulder width
Cross shoulder
a O{miAtol ol Biacromion Length oo uack
s |USA Neck Base Circumference (=00
Bust/chest
6 JtaEA Chest Circumference o
7 HotasA Bust Circumference T
8 HotsoriEA Underbust Circumference m
9 sHalsaAd Waist Ci f (N.1)
10 | #BSEH2AA | waist Gircumference(0) .
11 dgolEA Hip Circumference Hip girth
12 gci2 s Thigh Circumference Thigh girth
13 SREA Knee Circumference Knee girth
14 Jaex|sq Calf Circumference calf girth
15 G EES 1 ] Min. Leg Circumference min. leg girth
16 HuEsA Bicep Circumference MI! !""
17 K5%0| Cervical Height Neck height
Height of
18 oM ®ol Acromion Height shoulder
19 32|30l Waist Height Waist height
20 Ygolwol Hip Height Hip height
21 %0l Crotch Height Crotch height
22 FE=0l Knee Height Knee height
23 wEYHol Waist Front Length ""::-"
Neck to waist
24 suol Waist Back Length prosiefony
25 ®Hol Arm Length Arm length
25 oM A ALY Shoulder Angle Shoulder angle
26 o my| Shoulder width Cross shoulder
27 *% Neck shoulder point to B.P el
28 28 Bust point to Bust point Ll

Fig. 3. Body measurement sheet.

Steps

Processes

Technologies
& tools

Scanner

-

3D Body Scan

VITUS 3D Body

After basic
preprocessing of
scanned data, it
was distributed
to each student

Geomagic
Design X

- €

Scale, remove

arms and legs,
fill hole,

dominant side
reversed

Autodesk
meshmixer

-

Slicing shapes to
10 mm height for
stacking

Slicer for

fusion 360

- -

Marking

AutoCAD

Fig. 4. Half body modeling process.
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. 3
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Steps I
Pull the tights on
Glue the slices over the form, Use style tape to
together Sticuldergad Slide the mark lines
tagboard
|
Processes
High elasticity Non-woven Wooden stick
Materials | “POR&¢ (35K-16) || fabric (thickness || Children's tights (I?MM) &
Thickness10mm 1.2mm) Finishing cap
wood ball 30mm
Fig. 5. Half body making process.
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oli7) Slalel 7% ER F 09 ASHE Ao, 2
Measurement error (unit:cm)

2 &5 MM o 9.9 0 .c @
< o
HEEEEE 8¢
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L 0O = O ¥ ¥ O ¥ o
S O B A D B
'5”’>‘“°°ENE
& s 09555 35
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Fig. 6. Measurement error of measurement method.

Hip girth

Thigh girth
calf girth

min. leg girth

Knee girth
Upper arm girth

Hip height

Neck height
Crotch height

[ Height of shoulder blades
Waist height

Knee height

Neck front to waist
Neck to waist center back

Arm length
Shoulder width

Bust point to neck
Bust point width

Aeoz AYsisith
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Table 1. Results of 3D body modeling
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Fig. 7. Body mirroring process.
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Fig. 8. Making process of a half body form.
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Fig. 9. Half body forms made by all students.
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Table 2. Pattern comparisons by an individual student (Student ID 4)

Patterns made on a commercial manikin

Patterns made on a half body form

Comparisons (Overlapped)

Front \ ‘

Back
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