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Abstract

The early stage of 3D anthropometry data has been used to obtain qualitative rather than quantitative
information. However recent 3D body scanners as a common research tool for anthropormatric measurments
have made it possible to obtain body surface data of sufficient resolution and accuracy. The purpose of this
study is finally to develop motorcycle jacket for enhanced comfort and fit, to test the accuracy and reliability
of 3D measurments of motorcycle riding posture, and to analyze the change in 20's adult male's body surface
measurements between the standard anthropometric position and motorcycle riding posture. The results of this
study were as follows: There were no significant differences between the study and Size Korea measurments
in total traditional measuring items and most of measuring items, such as length, circumference antropometric
items and interscye items though not waist back length and upper arm circumference. A comparison of 3D
body surface measurments in the two different measuring postures, the bodysurface measurments such as waist
front length, biacromion length, front interscye, arm length, underarm length in the motorcycle riding posture
decreased than that in basic posture, whereas waist back length, back interscye, C.T.W length increased. The
bodysurface measurments such as chest, bust, upper circumference in the motorcycle riding posture decreased
than that in basic posture, whereas neck, waist, hip, elbow circumference increased.
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Table 1. Measuring Items
Devision {tems
1 Waist Front 2 Waist Back
Lenoth 3 Biacromion 4 Arm
g 5 Under Arm
6 C.T.W(Cervicale to wrist)
Interscye 7 Front 8 Back
9 Neck 10 Chest 11 Bust
Circumference 12 Waist 13 Hip
14 UpperArm 15 Elbow
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Table 2. Mean value of measurments of subjects (unit: cm)
Devision 20~24(n=3) 25~29(n=3)
Items Mean S.D Mean S.D
Waist Front Length 30.00 1.53 32.37 1.58
Waist Back Length 38.37 1.16 42.10 0.53
Biacromion Length 45.56 0.55 44.26 040
Arm Length 60.83 1.45 61.46 2.39
Under Arm Length 50.30 1.11 47.90 1.26
C.T.W. Length 79.73 0.87 81.23 1.64
Front interscye Length 33.46 1.87 35.21 1.77
Back interscye Length 40.27 I8 1.81 38.50 277
Neck Circumference 37.70 3.20 35.50 1.41
Chest Circumference 94.80 0.26 95.70 6.59
Bust Circumference 88.90 1.12 90.50 8.66
Waist Circumference 77.27 3.65 79.10 8.73
Hip Circumference 04.13 2.40 94.93 4.67
Upper Arm Circumference 29.60 0.36 29.05 1.95
Elbow Circumference 29.20 0.45 27.52 1.74

Fig. 1. Motorcycle riding posture used in this study.
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Table 3. Specification of 3D whole body scanner

Component

Body line 3D Scanner (Hamamatsu)

External dimensionn

2500(H)x 1800(L)x 1650(W) (unit: mm)

Range of Measurement

2000(H)x600(L)x L000(W) (unit: mm)

Acccuracy +0.5%
Number of Head 4 Head
Speed low resolution-6sec/high resolution-11sec

Point of Measurement

low resolution-1,024,000/high resolution-2,048,000

Light source/Sencer

LD/CCD
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Fig. 2. Examples of scanned body surface data in motorcycle riding posture.

- 533 -



18

st=2l=atel Xl

Vol, 32 No. 4, 2008

BE HASHT 2 A= ol <Fig. 2>00A]
et vkt 2 |
HolE o= vt E 270 33k § 44|
olElE DXFHA o2 A4 £ 3z WY &=
E 912! Metasequoia ZE I H A HA s}, DXF
FAL G} B3 T FY7F FHHUA| o A
23l AZEo]o] PHT o] w0 WA of &
ga7t Aok B AoA] AR AZEY o] AlY
29l @9+ Hamamtsu ¥P 270 9] 739~ 0.1mm, 3
2HY Q1A vlol B AlE 22X E 9o{2] Bodyorder Tool-&

Imm, Metasequoia= 10mme|T}, w2bA| QUA| A7)
o]E] & Metasequoia®llA] AYPA|Z o 10mm7} 124
7t HEE & (multiplyys A3 FAT. LRk
O 2 QA 2N oA P 273 SRl 2]
Z(polygon)yS Al&3EA| T, 32 1A P4 ole] A
€ 98l AZExZO4A L] HsiMe &=
o @A Ee]29 ATE LA AT o) gt} & AT
M= FHAA AN 2708 A HolE | 21443670
Z2|2 NTE 500002 TAAAFAL, 2WALA
oA & v|SH g Qlstd HAH AESF-9 (hole)tt

Table 4. Comparison of the body measurments with size korea and research data for basic posture (unit: cm)
Age 20~24 25~29
Devision - -
Items Slé‘f___;";;’a R?;izf;h T-Value S‘é‘lﬁ’gfa Rf(’:g)"h T-Value
Waist Front Length 34.80 30.00 2.69 35.00 32.37 1.44
Waist Back Length 41.90 38.37 2.62 42.20 4210 0.05
Biacromion Length 43.80 45.56 -2.77 43.90 44.26 -0.78
Arm Length 58.30 60.83 -0.83 57.90 61.46 -1.31
Under Arm Length 47.90 50.30 -1.40 47.30 47.90 -0.57
C.T.W. Length 83.90 79.73 3.63 83.50 81.23 1.20
Front interscye Length 36.60 33.46 1.15 36.60 35.21 0.67
™ Back interscye Length 40.60 40.27 0.16 38.50 38.50 0.78
Neck Circumference 37.10 37.70 -0.16 37.50 35.50 14.28
Chest Circumference 95.10 94.80 0.56 96.40 95.70 0.35
Bust Circumference 90.70 88.90 1.38 91.80 90.50 0.13
Waist Circumference 77.70 77.27 0.10 79.40 79.10 0.03
Hip Circumference 94.60 94.13 0.17 04.80 94.93 -0.02
Upper Arm Circumference 29.80 29.60 0.48 30.30 29.05 0.55
Elbow Circumference 28.30 29.20 -1.70 28.40 27.52 0.44
Waist Front Length 35.20 304.1 2.39 35.30 31.38 221
Waist Back Length 42.20 36.97 5.40* 42.30 37.00 2.71
Arm Length 56.50 60.72 -1.63 55.90 59.90 -3.17
Under Arm Length 46.40 48.27 -0.84 45.60 46.08 -0.14
C.T.W. Length 79.60 79.64 -0.01 79.00 79.05 -0.02
Front interscye Length 38.50 33.91 242 39.00 35.03 224
3D Back interscye Length 41.30 35.00 0.71 41.10 37.86 0.70
SM Neck Circumference 36.80 39.39 -1.10 37.60 37.66 -0.02
Chest Circumference 98.90 94.39 3.41 100.70 97.98 0.29
Bust Circumference 92.30 91.38 1.15 94.20 95.26 -0.11
Waist Circumnference 77.80 79.60 -0.32 80.00 80.53 -0.05
Hip Circumference 94.90 95.90 -0.35 95.50 97.56 -0.29
Upper Arm Circumference 34.20 29.60 1.56 34.90 30.20 7.56*
Elbow Circumference 25.30 2391 48.5 25.90 26.14 -0.55
*p<.05

TM: Traditional Measures, 3DSM: 3D Scan Measures, C.T.W: Cervicale to wrist
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Table 5. Differences of between two measuring methods for basic posture (unit: mm)
Devision ™ 3DSM
Items Mean SD Mean SD 1-Value
Waist Front 311.7 19.22 309.0 15.54 0.27
Waist Back 380.3 8.89 369.8 11.97 1.72
Biacromion 449.2 8.32 439.1 1042 1.84
Arm 606.0 20.24 603.1 16.41 0.27
Length
Under Arm 489.2 13.68 471.8 25.39 1.50
C.T.W. 807.3 12.94 793.5 23.95 1.24
Front interscye 3434 18.93 344.7 15.48 -0.13
Back interscye 303.8 23.08 386.7 30.16 0.46
Neck 366.0 25.22 385.3 15.48 -1.44
Chest 935.8 41.79 961.8 30.16 -0.92
Bust 897.0 55.93 933.2 20.77 -1.10
Circumference Waist 781.8 60.68 800.7 64.96 -0.52
Hip 945.3 33.50 967.3 42 .48 -1.00
Upper Arm 293.3 12.91 299.0 16.81 -0.67
Elbow 283.6 33.08 250.3 33.08 2.26
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Table 6. Differences of between two measuring methods for riding posture (unit: mm)
Devision ™ 3DSM T-Value
Items Mean S.D Mean S.D
Waist Front 368.8 15.54 290.9 21.97 -1.78
Waist Back 389.5 11.97 385.1 10.83 -1.46
Biacromion 436.3 10.42 410.1 12.38 -2.05
Arm 553.3 16.41 574.0 17.45 1.83
Length
Under Arm 313.3 25.39 358.6 10.83 3.77
C.T.W, 807.5 23.95 817.3 74.04 0.77
Front interscye 297.0 1548 292.1 13.78 0.62
Back interscye 444.0 30.16 454.7 12.44 0.32
Neck 383.8 20.77 391.8 21.25 1.57
Chest 899.0 55.36 916.1 59.24 1.36
Bust 903.3 58.18 926.4 68.28 -2.01
Circumference Waist 723.0 64.96 815.0 74.01 2.02
Hip 985.8 42.48 977.4 64.60 0.17
Upper Arm 277.0 16.81 294.4 13.78 -0.13
Elbow 264.5 33.08 265.5 29.59 1.14
Table 7. Differences of between two postures in 3D measures (unit: mm)
Devision Basic posture Riding posture _
e o T-Vae
Waist Front 309.0 290.9 1.45
Waist Back 369.8 385.1 -2.31*
Biacromion 439.1 410.1 3.53%*
Length
Arm. 603.1 574.0 2.97*
Under Arm 471.8 358.6 -5.03 %%
C.T.W. 793.5 817.3 -4 89%**
Front 344.7 292.1 4.50%**
Interscye
Back 386.7 454.7 -5.10%**
Neck 385.3 391.8 2.77*
Chest 961.8 916.1 0.76
Bust 933.2 926.4 0.17
Circumference Waist 800.7 815.0 -0.34
Hip 967.3 977.4 0.21
Upper Arm 299.0 294.4 0.52
Elbow 250.3 265.5 0.10

*p< 05, **p< 01, ***p< 001
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Fig. 3. Comparison of scanned body surface data of basic posture and motorcycle riding posture.

Table 8. Body surface increased and decreased items according to postures

Devision increase & Devision increase &
difference* decrease rate difference* decrease rate
Items
(%) (%)

Waist front length 18.1 50w Neck circumference -6.5 16.9 A
Waist back length -15.3 4.1 A Chest circumference 45.7 48 V¥
Biacromion length 29.0 6.6 ¥ Bust circumference 6.8 07V
Arm length 29.1 48 VY Waist circumference -14.3 1.8 A
Underarm length 113.2 230w Hip circumference -10.1 1.0 A
C.T.W. length -23.8 3.0 A Upperarm circumference 4.6 15V
Front interscye 52.6 19,

. Y )TV Elbow circumference -15.2 6.1 A
Back interscye -68.0 17.6 A

*mean value in basic posture - mean value in riding posture
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Basic
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Under ArmL  }— @it :::E:::. 1
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RbLLY (P
Back interscye """l""”'"'..
Neck C l
Chest C C‘-
Bust C .%
Waist C ’
HipC h
Upper Arm C ® ",
Elbow C

Riding Posture

Fig. 4. Body surface change values from 3D scanned data for motorcycle riding posture.
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HE {3 8cmol X 20%°1 HF = 1.5cmE A A
C/6+6.5cm=Z G55 Th Zolel 3¢ 27 o](Front
Lengthye QAT E B} 2cm B 53ecmE AR 892,
Aol JAMNE R} 3cm A 76cmE DA 59
A AEAZS % B A FZo|Hd= Fo| o
ol &3>+ underarm length= ©F 24% 7FA-3}A| 9k n}
7% 3|9 EE arm lengths 5% AL 7+4TF Lo
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Fig. 5. Motorcycle jacket pattern for virtual appearance test.
Table 9. Basic size of the motorcycle jacket pattern (unit: cm)
“ Pattern A Pattern B
Measurment items
Ie Front 53 55
ngth Back 79 76
. Front C/6+6.5 C/6+8
Bodice Interscye
Back C/6+11.8 C/6+9
Front C/4+7.5 C/4+8
Chest
Back C/4+10.5 C/4+9
Height AH/6+1 AH/6
Sleeve In seam 50 61
Length
Out seam 62 61
U2, Wb 3}k slEE s CT.W. lengths 3% 2 v. 4 =

713t AFA o2 o7  JFFH7 sovks A
& AT kA A EAHAE FY 7 de V)T
4 REA)IEE AfsiE-g AAIE M A
AFEds 7715, 2o eV & ol &
AstL, g £718-2 oj7) § TEX Rt wiA]
£ 13l Zo|E AFA Ak IR, Ynt 27 A
B}l O JAFAA 428 47 2 A st v)
ZF & 7] (out seam)@} 7| (in seam) Zo|E A FH3I3}
&5 W93t 22} 62cmet 50cm=z AR AT AT
e o] AxF YT 7|8 X|THHL <Table 9>0A]
LeRd vfe} 7o}

2 dddMes §4 A4 2 F3A AAAIS
°oJHE BRE e AE&F ol Eo| U EE AL
FEI 7o 17154 2Fx90)9 HHMAE E
Ho R 7|&E ZA| HEJALO]E FPAANE AF
&0 2 3t 3AHY UA 2 E T3 AASAH A
ZRE 200 AldAde AEHEE BEAslgct 4
TA = v 2

AA, 3212 AAF e o8 A2 E 43 FHAMA
ol Al 2703 Q1A Hlo|El 9] 214,43670 82 TS
5000/ 2 ZAAAS & AEW3Ee] vaE 93k
HALA o} FAA A 2AHolHE BA% A,
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AR A o] v FPRpA 2] 33D FAdH ol =
2 B3t wpRelolA AEA7F Bo] YERtA o &
21 A ole P T2 3Pl MetasequoiaE ©|
g3l ASEHE RS B3, AFAISAI%
Size Korea AlZX|E 2|3 AlZHPHolA v|ast 43,
ASYE ZFAA F3 xpol7t YRR eFdte
U, 331 AlS Y v e FHIS Y=
22 A Y3 hF-F9] FEAA Fog xpo|7f
BhA] o Ao E vEst. S4dole fi2Ed &
Sl f-2l& Aol7t vhERd A2 Size Korea®t £
Aol A AR 3RM QAR 9F 3R A E
delele] ZrIafe] =y, T3 AAF v olE
Ae)dalo] e o2 I3t HAR 0 AR
D2 & v A AASHEAAE d7] HsliA 3z
4 A 2AYe FAA Y 7]|E70Y 384
2 ZAQd|olele] & gt A& 77} °f
HAoF & Aot

A, B Aol ARA 2 FRAAA A AH
AZ3 7P ASAE 2000 94 A2 659 &
H PR E v wg 23, ASHEE o Ao
7t YehA] e Ao 2 Vet £ dFoA ALS-§
32HY IAAIS 20 2 3RM AR E] AZE
o ofsilA HYA 32k JQAH|o|EH & o] E9] s
Aol 488 & e Aol AFHAG A4, 3z}
A AERol ol&M FAA o i F=PAAE FH
gl W& A EUIIE AW E A, o] gEM =
waist front, biacromion, front interscye, arm, under-arm
oA 7] 8 M RT FRPRAA Y A EZ |7}t &
o] 513, waist back, back interscye, C.T.W =94
FYPAAA o A Bo)7E oWttt S8 FEollA <
A Hg2HE A R chest, bust, upper arm3 =
NA 7] AMET} FRRA A 9] A EZo)7) ol s
AL, neck, waist, hip, elbow =4 F8Y x}A|A] 2]
AEDo|7F Eoth. A, ZEA]E AZ Y A+
e AT JAHE S 7|EoE J¥m J, &)
BERHEZ d3EHAE EUE REALO|E F3ApA 9|
A Uebd A EHE HsES gk 3t AT
Brdde] ARE AT 7|E AR 59 -
AAA] BEALO)E FYRAAME HE o) FF°] 20%
=2 AL Aste] HAAE ARFZF SemolA
20%° 'FeHe 1.5cmE HA C/6+6.5cm= A4 8}
A, ol dAHE E T 2cm &Al 53cmE A4 3}
A, ol GAME H Y 3cm ZA 76cmE A

=
3

540 -

ST A sEAAE g Zo] AR o] Hel=
o7 R XNFFH7F sovte 72 HE W ot
anfe) JFEde S7H7IZ, e &) &L
Qo & S48, upg £7182 o7 2 HEA] HE
o] WA S Tl dols AN F UAES 4
B3} 47 A2 AASH, out seam¥} in seamZ 0] =
A FXHIES WGt 2] @] 62em@t 50cm= A
Attt B A+E F3le 32 AAASH| 057}
E3 A 2 FRME AT = UEo] UEgS
L, AAISX| 9 A5 3] AA| X 2AH o] H
o} v|w g A= 54 FEAA fFoz7) e
o= 3xH AZ7|F 2 Y42 AZE 0|9} A
A2 el zlojollA] ZIQ1E Aoz AGHEZ I
= 3z JAd olH A2l o] Bt AMRTIE 2
Ho|E & Wyl thsh Al EF37F Ay Ho ok
& Ao}, T3k, A HEA S Y5 T Ay
ol Aol JEFEH T S, Ao k&
71dole g E ZAFHEER o] § WrYetaL, FAd o
7 ¥ BER HEe] uix| & 223t upg A
ol AFAA YAFgEH AvidiE g HATOEMN
He} LA ALE Y 5 A= 715 EEHA|E
B sj A7 7HsE Aot o] & ERE FEHA)
ZX4 CAD ZEJjo =5 E'_.E-]/\]-ct] P EAR R R = e
AEA 2l o]lE 7HWlEAA A A THERE o
ZAFA|A o8] d2g H AFF TS Hotate I
T7F FE£0F o|Fo| A Aol

=
=

=
=
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