Japan soci ety of Home Economics

AARKFELEE Vol.49 No.1 69~76 (1998)

HANEELFHHEIRO 3 RICEHA & AT
— KRB EDOERE L T—

A F, W e AR, E 8 AT
BB e, & I K

(RELFRERBFR, ~ T RELFRERBEEE,
T e RERRER, T RELFREEIIRFE)
FERZAFRIFETA4H  ERZEFKIFI0H 16 H

Individual Characteristics of Dorsal Curves as a Factor of Apparel Fit

—Three-Dimensional Measurement of Human Body Surface and
Analysis in Japanese Women —

Yoko Matsuvama, Ikumi Yamazaxi * Keiko WATANABE,
Mayumi Katase** and Hiroko Takasu***

Faculty of Home Economics, Otsuma Women’s University, Chiyoda-ku, Tokyo 102
* Former Faculty of Home Economics, Otsuma Women’s University, Chiyoda-ku, Tokyo 102
** Junior College Division, Kinjo Gakuen University, Moriyama-ku, Nagoya 463
*** Junior College Division, Otsuma Women’s University, Tama 206

Individual characteristics of dorsal median curve and silhouette curve of 120 young Japanese women
were investigated for the purpose of obtaining basic information for improving the fit of ready-to-wear
clothes. Each of the curves was constructed with 10 mm pitched three-dimensional data measured by
grating system for profiling (GRASP). It was confirmed that the shape of two curves could be
effectively approximated by a set of three arcs and three straight lines for 114 of the 120 women and
expressed by 27 parameters for numerical analysis. The median curve and silhouette curve correlated
at the parameters for the shape of the upper back area, the concavity of lumbar area and the
protrusion of the gluteal area, and the inclination of the upper torso. A principal component analysis
done using 12 out of 27 parameters extracted five components for the silhouette curve. The first three
principal components were interpreted as the concavity of the lumbar part with the protrusion of the
gluteal area, the inclination of the upper torso and the shape of the upper back area, respectively. The
dorsal characteristics described by these components will be contrasted with the characteristics of
surface developments and apparel pattern in the authors’ succeeding study.
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Fig. 2. Two kinds of dorsal curves shown on wire frame models (a),
and the curves on the Y-Z plane (b)
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Fig. 3. An example of changing tangent slope with
30 segments of a curve

Three curved parts and three straight parts of curves were
identified based on this chart.
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Table 1. Shape approximation

Vol. 49 No.1 (1998)

of dorsal curves by a set of 3 arcs

and 3 straight lines—120 young Japanese women—

Median curve

Silhouette curve

Good approximation Poor approximation

Good approximation
Poor approximation

114
1

3
2

Good approximation: | (Z-approximated)— (Z-original) | <5 mm, poor
approximation: | (Z-approximated)— (Z-original) | =5 mm.

50mm

original curve
approximated curve

good approximation poor approximation

(gap of two curves = 5mm) (gap of two curves < Smm)

Fig. 4. Examples of original and approximated
median curves

The major reason for poor approximation was a too flat
thoracic area.
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Fig. 5. Twenty-four parameters approximating a curve
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Table 2. Statistics of the silhouette and median curves

Silhouette curve Median curve

t-test
Mean  S.D. Mean S.D.

mm mm mm mm
zZ1 46.5 11.1 sk 3k % 28.5 12.0
Z2 —2.7 17.1 * —8.6 18.7
Z3 60.8 17.6 % % 54.9 18.1
Y1 137.0 21.7 141.1 39.2
Y2 369.5 22.2 * 360.3 29.0
Y3 543.6 28.0 536.0 21.2
L1 68.1 17.1 %%k % 41.0 15.3
L2 124.4 33.5 k%% 94.0 30.6
L3 71.9 22.2 74.2 18.2
Al 156. 1 37.7 k%% 199.6 38.1
A2 83.1 21.6 87.4 29.8
A3 68.3 19.7 64.1 20.2

R10O 221.1 73.7 k% 1,037.2 3,174.8
R20O 111.1 48.6 k% 152.7 158.1

% % % %
PA1O 54.1 10.5 &k % 69.0 9.0
PA2O 45.6 8.8 kk*k 50.2 10.0

PABO 64.9 11.1 62.3 10.8

deg deg deg deg
01 42.8 11.5 %% % 23.4 9.7
02 47.3 14.0 %% * 41.4 15.1
03 21.9 12.3 19.5 10.6
alO 149.2 4.6 * k% 159.1 5.3
a20 148.0 5.7 149.5 6.0
310 —0.4 2.7 k% ~1.3 2.8
320 20.2 4.3 19.8 4.5
710 27.7 6.0 kK% 14.0 5.4
720 13.5 4.4 76.0 5.4
y30O 26.7 5.4 26.5 5.0

% : significant at 0.05 level, % * : significant at 0.01
level, % % *: significant at 0.001 level. O: items used for
principal component analysis.
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Table 3. Correlation coefficients between median
curve and silhouette curve

Parameter Correlation
coefficients
L1 0.242 **
L2 0.174
L3 0.321 **
Al 0.185 *
A2 0.271 **
A3 0.130
R1 —0.036
R2 0.205 *
R3 0.279 **
PA 1 0.184
PA 2 0.153
PA3 0.131
01 0.373 **
62 0.371
03 0.240 **
al 0.677 **
a2 0.662 **
51 0.868 **
32 0.426 **
r1 0.533 **
Y2 0.524 **
73 0.697 **
Z1 0.822 **
z2 0.903 **
Z3 0.875 **
Y1 0.509 **
Y2 0.459 *
Y3 0.390 **

* Significant at 0.05 level, ** significant at 0.01 level.
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Table 4. The principal component of the silhouette curve (Varimax rotated)

Variable Fac. 1 Fac. 2 Fac. 3 Fac. 4 Fac. 5
al Convexity at thoracic area (deg) —0.1157 —0.7740 0.4416 —0.0006 0.3372
a? Concavity at lumber area (deg) —0.8013 —0.1172 0.4277 0.3309 —0.0125
A1 Inclination of torso (deg) -—0. 2460 0.4925 0.6706 —0.0291 0.1815
32 Protrusion of buttocks (deg) 0.8821 —0.0353 —0.0353 —0.1982 0.0954
y 1 Inclination of L1 (deg) 0.0333 0.9323 0.0096 0.0265 0.0691
y 2 Inclination of L2 (deg) 0. 2665 0.1935 —0.7835 —0.0731 —0.1709
y3 Inclination of L3 (deg) 0.8818 0.0703 0.0106 0.2269 —0.0260
PA 1  Ratio of arc at scapula area 0.2316 0.4139 0. 0840 0.1738 0.6569
PA 2  Ratio of arc at lumber area 0. 1460 0.0813 0.1352 0.8417 0.2108
PA 3 Ratio of arc at gluteal area 0.1154 —0.0801 0. 6449 0.0655 —0.1712
R1 Radius of arc at scapula area (mm) —0.0478 —0.2063 —0.3327 —0.0246 0.8647
R2 Radius of arc at lumber area (mm) —0.3780 ~0.0423 —0.0190 0. 8054 —0.149%4
Eigen values 3.24 2.00 1.84 1.34 1.11
Accumulated contribution (%) 27.00 43.60 59.00 70.10 79. 40
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Fig. 6. Distribution of principal component scores

The first and the second principal components.
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Fig. 7. Distribution of principal component scores

The first and the third principal components.
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