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§１．研究成果の概要 

 
The research concerns analyzing wood grain patterns for applications in visualization 
and fabrication. The main achievement of this year was the development of a 
procedural texturing framework for solid wood with knots. Knots are those darker 
spots in the wood texture, caused by branches growing out form the stem of a tree. 
They are particularly common to softwoods, such as pine and spruce. There was no 
previous method to efficiently model their volumetric structure, although it is a 
common feature seen in many wood materials in our environment. The research was 
conducted in collaboration with wood engineering scientists. We first studied computed 
tomography (CT) scan image slices of tree logs from pine and spruce. Then, we used 
implicit modeling techniques to efficiently model knotted wood. As results, we 
presented rendered images (Fig. 1). Specifically, we implemented a shader program, 
where the annual ring pattern is represented by a scalar field of time of added growth. 
To handle a grafted internal skeleton, we leveraged smooth minimum unions. This 
work resulted in a publication to be presented at SIGGRAPH 2022 (1). For the future 
steps, we want to develop a system to automatically infer the volumetric annual ring 
pattern based on a reference image of the exterior of a physical piece of wood, and use 
this information for applications in computer numerical control (CNC) fabrication of 
artifacts and structures. 
 

 

Fig. 1 
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