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A 3D Database of the Cranio-maxillo-Facial Bones and its Applications

Mikio Shinya

Department of Information Science, Faculty of Science, Toho University

Abstract

Three-dimensional databases of cranio-maxillo-facial bones are expected to become a new powerful resource

for simulation surgery in the plastic and reconstructive surgery area, and it is very important to develop an efficient

and accurate database construction system. About ten years ago, the author started a project collaborated with the

plastic and reconstructive surgery laboratory at Toho University and has developed a 3D database of

cranio-maxillo-facial bones and facial shapes. This article describes the constructed database, a computer system

developed for its construction, some results of statistical analyses, and reconstruction of facial shapes from skull

shapes using the database.
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Computational Anatomy and its Application to Computer-aided Diagnosis and Surgery
Akinobu Shimizu

Institute of Engineering, Tokyo University of Agriculture and Technology

Abstract

This paper describes outline of a research project on “ Computational Anatomy for Computer-Aided
Diagnosis and Therapy : Frontiers of Medical Image Sciences (computational anatomy in short)” which was from
fiscal year 2009 to 2013, and supported by the Grant-in—-Aid for Scientific Research on Priority Areas from the
Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan. This project aimed to establish a
new discipline which provides a mathematical and computer science framework to deal with anatomy, such as
organs, in a human trunk. Major achievements are categorized as follows ; (1) representation and construction
theories for computational anatomy models, (2) fundamental technologies for computational anatomy models and
their application to complete image understanding, (3) applications of computational anatomy models to
computer-aided diagnosis and surgery. This paper presents several outcomes ; complete understanding of
anatomical structure in a CT volume, applications to computer-aided diagnosis and surgery in a clinic. We expect
that such outcomes should contribute to advanced medicine, basic biomedical research, medical education, and
information science. The final section of this paper briefly describes the successor of the computational anatomy
project, or multidisciplinary computational anatomy project supported by MEXT Japan from fiscal year 2014 to
2018.
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