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Real-time Rendering of Shadow Shapes Peculiar
to Character Illustrations for Clothes Wrinkles
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Abstract: In recent years, the number of people who draw illustrations using a computer has increased, and
it has become possible to finish high-quality illustrations by improving the functions of tools and developing
drawing techniques. There are several important points that increase the quality of the illustration, but one
of those points is shaded. The depiction of shadows based on the posture of a person and the unevenness
of their clothing has its own unique rules. In shading a character, shading is performed on various parts,
and clothes are the most important among them. In addition, wrinkles are significant in shading clothes. In
illustration, shading is sometimes done in a way that has the rules specific to animated illustration draw-
ings. In this study, we propose a method for generating illustration-specific shadows that can be applied to
clothes wrinkles in order to provide a guideline for beginners who have not mastered the shading patterns
specific to illustrations. Shading output depends on the meaning of wrinkles. In this study, wrinkle lines are
classified into two types, “edge wrinkles” and “contour wrinkles”. First, input wrinkle information. From
there, create a normal map and a distance map. In the shadow calculation, the edge wrinkles are calculated
using the normal map, and the contour wrinkles are calculated using the distance map. Finally, the shading
is generated by combining the shading information of the calculation result.
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Fig. 1 A shaded view of a clothing illustration.
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Fig. 2 Example of clothing wrinkle illustration.
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Fig. 3 Example of illustration with shading.
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Fig. 4 Schematic of edge wrinkles.
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Fig. 5 Schematic of contour wrinkles.
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Fig. 6 Characteristics of edge wrinkles No.1.
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Fig. 7 Characteristics of edge wrinkles No.2.
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Fig. 8 Cross-sectional view of Fig. 7.
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Fig. 9 Characteristics of edge wrinkles No.3.
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Fig. 10 Cross-sectional view of Fig.9.
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Fig. 11 Characteristics of contour wrinkles No.1.
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Fig. 12 Characteristics of contour wrinkles No.2.
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Fig. 13 Edge wrinkle shape using rational Bézier curve.
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Fig. 14 Relationship between d and a.
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Fig. 15 Differential and normal vectors.
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Fig. 16 Input data and generated normal map.
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Fig. 17 Normal vectors.
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Fig. 18 Input data and generated distance map.
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Fig. 19 Rendering example.
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Fig. 21 Generating a normal map for a single edge wrinkle.
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Fig. 22 Rendering result of a single edge wrinkle No.1.
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Fig. 23 Rendering result of a single edge wrinkle No.2.
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Fig. 24 Generating a normal map for two edges wrinkle.
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Fig. 25 Rendering result of a two edges wrinkle No.1.
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Fig. 26 Rendering result of a two edges wrinkle No.2.
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Fig. 27 Generating a distance map.
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Fig. 28 Rendering result of distributed contour wrinkles No.1.
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Fig. 29 Rendering result of distributed contour wrinkles No.2.
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X 30 O LEOwmHY
Fig. 30 Diamond-shaped contour wrinkles.

< \ 4

X 31 O LI 7 O~ v 74K
Fig. 31 Generating distance map for diamond-shaped contour

wrinkles.

Nl )

® 32 OLEWHITOLYS) Y 7R 1
Fig. 32 Rendering result of diamond-shaped contour wrinkles
No.1.
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M 33 ULEWABITOL YT v 7RG 2
Fig. 33 Rendering result of diamond-shaped contour wrinkles
No.2.
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