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Development of 2D Patterns for Cycling Pants using 3D Data
of Human Movement and Stretch Fabric

CLERE S b
PAkfsta ojFetat - Fduista ol F st
Jeong, Yeonhee - Hong, Kyunghi*

Dept. of Clothing and Textiles, Kunsan National University
Dept. of Clothing and Textiles, Chungnam National University

Abstract

With recent advances in 3D scanning technology, three-dimensional (3D) patternmaking is becoming a powerful
way to develop garments pattern. This technology is now applicable to the made to measure (MTM) system of both
ordinary and tightly fitting garments. Although the pattern of fitted clothing has been developed using 3D human data,
it is still interesting to develop cycling pants by considering while-cycling body posture and fabric elasticity. This
study adopted the Garland’s triangle simplification method in order to simplify data without distorting the original
3D scan. Next, the Runge-Kutta method (2C-AN program) was used to develop a 2D pattern from the triangular pixels
in the 3D scanned data. The 3D scanned data of four male, university students aged from 21 to 25, was obtained
using Whole body scanner (Model WB4, Cyberware, Inc., USA). Results showed the average error of measurement
was 4.58cm? (0.19%) for area and 0~0.61cm for the length between the 3D body scanned data and the 2D developed
pattern data. This is an acceptable range of error for garment manufacture. Additionally, the 2D pattern developed,
based on the 3D body scanned data, did not need ease for comfort or ease of movement when cycling. This study
thus provides insights into how garment patterns may be developed for ergonomic comfort in certain special environments.

Keywords : 3D scanned data, flat pattern development, human body posture, cycling pants, stretch fabric
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Hip girth | 90 cm | 92 cm | 88 cm | 86 cm | 94.6 = 5.5 cm
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Length : 32.98cm
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b) outer (c) side
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For, width reduction of pad attachment
Tc = Y x Sc 3-1)
Y: Distance from CF(center front) to CB(center back)
at the hip level
Sc: (% fabric stretch of course) / 100
Tc: Half body width reduction

For, length reduction of pad attachment
X x Sw/2

pX: Length of pad

Sw: (% fabric stretch of wale) / 100

pTw: Total pattern length reduction for pad part

pTw = (3-2)

For, length reduction of pants except the pad part
X x  Sw 3-3)

X" Distance from back waist to front waist — Length

Tw =

of pad
Sw: (% fabric stretch of wale) / 100
Tw’: Total pattern length reduction
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(Unit: cm?

Sub-ject pattern back side front f.thigh total area
O-pattern 746.17 849.14 436.12 360.07 2391.50

2/3T-pattern 539.22 613.50 314.66 260.19 1727.57

S1 Z28(%) 27.70 27.80 27.90 27.70 27.80
T-pattern 456.69 519.74 266.45 220.41 1463.29

=28(%) 38.80 38.80 38.90 38.80 38.80

O-pattern 659.93 1078.25 400.01 396.20 2534.39

2/3T-pattern 476.58 778.38 288.72 286.26 1829.94

S2 Z28(%) 27.80 27.80 27.80 27.70 27.80
T-pattern 402.95 658.25 24422 241.96 1547.38

S8 (%) 38.90 39.00 38.90 38.90 38.90

O-pattern 704.63 968.81 408.91 242.76 2325.11

2/3T-pattern 508.91 700.27 299.87 175.41 1684.46

S3 Z28(%) 27.80 27.70 26.66 27.70 27.55
T-pattern 430.94 592.86 252.98 148.47 1425.25

SA28(%) 38.80 38.80 38.10 38.80 38.70

O-pattern 730.05 870.69 353.85 276.71 2231.30
2/3T-pattern 527.37 628.88 256.58 199.83 1612.66

S4 =28(%) 27.80 27.80 27.50 27.80 27.70
T-pattern 446.48 532.58 216.65 169.11 1364.82

=228(%) 38.80 38.80 38.80 38.90 38.80

2/3T-pattern

[2& 8] 2/3T-patternz} T-patterne 2

HE Bxo &g Bl

A
[33 9] T-pattern X0| AIO|EF Al HE 25

V. 28 & A

B APE o8 A 918 6 Aol Qo] 3319
AN g 2C-AN Z2IRl(7) 4] Beslsh Runge-
Kutta W32 o}83to] E4le] 33441 1312 23441 27)
sfeloe Whske A% BEe ATss w5 ol
e B} B oJHo T SAste] Aol
s=e] ke Tee she, Al o Bl I Faspae
Aktsiet.
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SZA| 3D HMEE o|Est 2D mfE MoH A

T2 Al 1Al 33k 270 FHE 2C-AN T3,
e E5x9 2RI 55 o838ty 2ate sfd o
2 heheirk. 22449 ) AT} 3349 Q] Anste)
it 4o &= 0~0.61cm, HH A= 4.58cm?(L2xH43
&, 0.19%)30ch. Aol 2 Wxe} g 75 slole] 5
| 7Pl A9 B2l 3749 AuE 2t (one stop)
HAE AWt GApA FEe 712 Hds 29 § F
2l o] efel] whet veket #ske o vhdelTA] &
ot H= s elal el |l Al e 2
F3 3l
$hA1e] 3349 QLA ofp] Eol elgh W A
5ol WARE HolHolng 23kgle . Hid
I AR A S48 WaEstaL itk ol 7]
LA F2ol| oJgh o-fH3(2/3T-pattern] 73-9-)2
27 edgton, 2§ o] T2 Hd Fhe2 &
241 e] AAES Z83F = (T-pattern)o] =3} 4}

Atolg Mz o] glo] #Aeehe olFow <Al
32 Hasly] flste] =S o5 F5el FAlste]
ARGBESIEE. & ATolM ARSRE Si=s Aol s
gl Aoe = Fojd e S o) FAE
A o ook el A8sisin A7 A =t E
Al B AR Sie AlolE = Al=dol9] 124]
FES et vtERde 99 Sa8S JdE
w2t Hgsh= Zlo] A8H7Pt skl

[

¢

£2

{5

o
o

il

£

)
we X oo &

2

nl

o) ool 329 <l ARE olgale] A
7 e 244 RS AR TR e AL
B A 349 AnE 28T UL o8 Lo 5
o Gul WFske TP RelE Aow, oleld
o vhE ee) B ARl 83 olgd >

Aoleh. §F T g A2 2 oJuet 24

% AR G} olFoiAer & Aoleh,

K

K

o % oX

%]\

5

eI

FA0] : 32k 270 dlolH, 2k HE A,

Aned. (008). BHAASE ARRAL ol 5 WR
o Al mRAls A st v ehe

45-54,

Bkzlo} (2003). Stretch AAE ARS8 X8 Bodysuit
g Al #3 A7 @FAREEIA, 4000),
562-571,

o]x1g], A, =93], (2002). s}e]§ AT 2152 A2
A EAF 25l B AT-2AEE FAS
2 @733, 26(9/10), 1467-1477.

017, FaAk, HAn. (2007). 33H QlAEFS o83k
20th edef shkal 7 sl @3k A =
3R, 31(5), 692-704.

3], &738], HAIZ. (2005). Triangle simplificationg
o]-8% 3D A F/wdd} Aol ok 2
DA 74, F=278t3]A], 29(9/10), 1359-1367.

3], 5743, (2000). 3D =74 dlo[ElE &gt Uk oy
49 T F=o53EA, 30(1). 157-166.

4443].(20062). AAS] 32k 270 Ho|ElE o] &gk U
uit E R @5889383)A], 15(3), 481-490.

3], (2006b). Size Korea 20042 3l=¢] QA X|+= o]
88 e W A= A L aEsts)
A, 15(5), 791-802,

s, (20089, A5 ekl F2:83} o=t Bk 7]
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g, (2004). AtolE AFES H3 T2 Ale]259]
7Pt #Agk A7t dxoRetEA, 28(5),
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HGY, F&AF, A7n). (2006). Grid methode]] &J3+ 33}
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Jeong, Y., Hong, K., & Kim, S. (2006). 3D pattern
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o 2 e
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