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                                     様式３ 

論  文  内  容  の  要  旨  

氏  名  （   福田 紀生     ）  

論文題名 

 

3D biological tissue shape reconstruction dealing with motion and deformation based on 

medical images 

（医用画像に基づく変形・移動に対応した３次元生体組織形状の復元） 

 

論文内容の要旨 

This dissertation focuses on methods for reconstructing 3D biological tissue shapes from medical 

images, addressing challenges associated with intra-individual dynamic deformation and inter-

individual static variation. Dynamic deformation arises from movements caused by spontaneous motion or 

external forces, while static variation reflects individual anatomical differences. These challenges 

require distinct approaches to restore 3D tissue shapes accurately. 

 

The first study proposes a method for reconstructing 3D ultrasound images during surgery. It uses a 

biplane probe to track tissue movement caused by compression. This approach enables real-time 

correction of non-cyclic motion and achieves high accuracy without relying on external position 

sensors, improving the system's practicality. 

 

The second study develops a tool to efficiently generate labeled datasets by allowing operators to 

deform template shapes based on 3D medical images. This method reduces annotation time and enables 

non-specialist users to produce datasets suitable for training machine learning models. These datasets 

have been shown to enhance model performance compared to those generated by conventional expert-based 

methods. 

 

The third study presents a statistical model for estimating muscle attachment sites using patient-

specific bone shapes. By incorporating anatomical variation observed across multiple specimens, this 

method enables accurate estimation of attachment sites, supporting applications such as personalized 

musculoskeletal modeling. 

 

These studies provide practical solutions for addressing the effects of motion and deformation in 3D 

tissue shape reconstruction. The results improve the accuracy and efficiency of data generation and 

shape analysis in medical image processing, supporting diagnosis and treatment planning applications. 
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