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Abstract

Clothing is constructed by some plane parts of cloth. And its aim is to cover a complex surface of human body by
using simple surfaces of cloth. Developability of a surface is one of the most important concepts with regard to the
aim. The developability is defined by using Gaussian curvature. If only Gaussian curvature of arbitrary point on a
surface is equal to zero, the surface may be said as a developable one. Sum of two integrated values, Gaussian
curvature inside a surface and geodesic curvature on the boundary curve, is equal to the multiplied value of 2 r and
Euler number. This relation is well known as Gauss-Bonnet theorem in the field of differential geometry.

In this paper, the theorem was discussed in the words of clothing construction. Especially “cutting” and “sewing”
techniques were interpreted as an exchange between Gaussian curvature and geodesic curvature. Because the
theorem was a kind of angle conservation law like energy conservation law, a new concept, sharing of angle, was
introduced. To clarify the concept, a new relationship between the curvatures before sewing and after sewing was
introduced and referred to as sewing equations. The concept and equations will be useful in the field of clothing
construction. (Received October 11, 1995)
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Fig.1 Euler numbers of typical examples.
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Fig.2 Gaussian curvatures of typical examples.
(a) Positive case. Sphere is typical. (b) Negative case.
Saddle is typical. (c) Zero case. Plane is trivial. Cylinder
and cone are typical.
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Fig.3 Gaussian curvature distributed on a point.

Fig.4 Gaussian curvature distributed on a curve.
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Fig.5 Definition of geodesic curvature.

Fig.6 Geodesio curvature of typical examples. Three curves are
the same, but each geodesic curvature is different.
Geodesic curvature means the curvature of the developed
curve i.e. the curvature of boundary curves of a paper
pattern.
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(a)

Fig.7 Geddesic curvature distributed on a joint point.
(a) Between two bounday lines. (b) Between two
bounday smooth curves. Two arrows are tangent vectors.

Table 1 Types of curvature distribution and types of integration.

Gaussian curvature geodesic curvature

distribution  point curve surface point curve
dimension non lm  1/m2 non  Um
integration T i) i) z §

(425)



54

EETAEEIMOTEuThny Y ADHER
MEREN, WHRBDRVIIEHLBENRE
+5. BAMICRTIO RS LAR, fiDoH%E
HtE, FREOFEERLZECL > TERT
A, FaThRWHA I AOMRIIEEGICL-T
FFERINS.

DEzz s E, HHiilhe =zl
TH7O0LATHY, EIZOULEOHME
MEIPOHFTIAOMELERT AT LATH
5. FLT, ThHbo/otRIELICHET
HBHbITTII% <, Gauss-BonnetDEHIZREN
HHBEZTITITVS,

3. #E50X

CITiE, MR NBEEIS, B
o ER T AHEEF AT TR
OHMELXERT AHFESLIIONT, BEORE
HAT .

3—1 HKHMEIERSINEHE
EXLLT, ASMICOVWTERS, M8E
B, ki=r—01, ke=n—0:, k=r—(6.+
02)xh(12)RE%5.

k=ki+kz:—=n (12)
ERHHICIE, BEICLoTV—THTEBLR
DHEEEXTBLENTHS. MMEER
DESEBEIPORDZFEIHCD. ZON
—72FEORBHMEORM Kk JIHRINV—TF

61 62 \ikifi/

Fig.8 A new geodesic curvature is created by sewing operation.

Sewing
\Developemenl/ (
4 . 6

.

N > A

“ e, Py
@ .
v

Fig.9 Integrated geodesic curvature along a closed loop. The
value k= -  for left figure, k= + 8 for right figure
means integrated geodesic curvature before sewing. In
the left figure, a small loop is discussed. In the right
figure, a large loop is discussed. After sewing, it changes
to k- r =— @ for left,+ 6 for right.
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Table 2 Three sewing types caused by the difference of
distribution types.
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Fig.10 New Gaussion curvatures are created by sewing
operation. -
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Fig.12 An example of sharing of angle. In this case, the total
angle of torso is -720 degrees and the total angle of
sleeve is O degree.
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