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Automatic Generation of a 3D Model of an Ancient Castle in Fujian, China
Kenichi Sugihara*, Zhenjiang Shen**, Xiaoruy Tang***, Takahiro Murase™****

Abstract: In this study, we focus on the automatic generation of architectural structures with curved roofs, which
are commonly found in many temples and castles in Japan and China. It is said that, at the time, such curved roofs
were constructed by master carpenters using the catenary curve formed by hanging a string as a reference. In
previous studies, curved roofs were automatically generated by combining multiple roof boards—thin, rectangular,
flat elements—into an overall curved shape. However, the program required to compute the width, inclination, and
control point positions of each roof board became enormous and highly complex. In this study, in order to generate
small-scale castle architecture in China, we propose constructing the roof using only two roof boards, which are
controlled by four "control points" located at the edges of the boards. By adjusting the heights of the supporting
columns and walls in the longitudinal direction according to these control points, we successfully generate a roof
curved along the longitudinal axis and realize a seamless structure without gaps.

Keywords: H #)4E % (automatic generation) , 3 DE7 /L (3D model) , d{XHEE4E (ancient building) , ¥ #i/EMR (curved
roof) , HE XYL (Chinese vernacular castle)
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4 0.097 0.086 0.042
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