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In recent days, 3D computer graphics techniques are widely used in digital animation
and video games for efficiently producing animation. Advances in stylized rendering
techniques that can emulate hand-drawn stylized shading styles make 3D cartoon
characters more common in digital animation films. However, these stylized rendering
results are generated from physical lighting result according to predefined procedures.
Providing efficient and intuitive interface for artists to design their expressive shading
styles remains as a challenge.

In this thesis, we introduce a new framework, integration of artistic depictions with
physics-based lighting, for designing artist-friendly shading model and interface. This
framework is based on two principles: (1) directable shading model for artistic control
and (2) seamless integration with 3D lighting. Based on the principles, we apply this
framework to the following three different levels of shading design process, from small
scale to large scale control.

First, we present locally controllable shading with intuitive paint interface. For
directable control over shaded area, we propose a method to modify computed lighting
term with a scalar offset function, obtained by painting process. Our approach enables
appearance-based design for the desired changes to light and shade.

Second, we present shading stylization based on model features. This method allows
interactive design for lighting enhancements based on model features, which would
require time consuming painting process with the first method. Our system enables
commonly used hand-drawn lighting effects, such as straight lighting effect on flat
planes and edge emphasizing lighting effect on sharp edges.

Third, we present practical shading model for expressive shading styles for even larger
scale control. In this method we focus on overall shading appearance while the first and

second methods are limited to simple shading tones. The artist can design his shading



style directly on a reference sphere. Our system then transfers the designed shading
style to the target model based on 3D light and view settings.

Our framework enables interactively design of expressive stylized shading styles using
compact and consistent representations. These successful results suggest the validity of
our two principles for stylized shading. Finally, we discuss limitations and future

research directions based on our finding in the thesis.
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