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ABSTRACT

Humans use their hands to perform various tasks, and the shape of tools and products used with hands affects the work

efficiency, usability, and convenience. For ergonomic design of hand-used products, it is important to analyze hand posture

and hand shape accordingly. The existing hand posture analysis method needs to be improved in terms of safety, efficiency,

and accuracy. The purpose of this study is to develop a method of posture analysis for 3-dimentional hand using deformable
hand model. Detailed 3D hand scan dataset, which contains hand surface, landmarks, and accurate finger joint CoRs,

captured by CT-scan from 9 participants was established. Regression equations for estimation of finger joint CoRs were

developed by stepwise regression procedure using 3D hand scan dataset. Hand posture analysis of 3D hand scans was
performed by applying the regression equation developed in this study to the deformable 3D hand model. The hand model-

based posture analysis method showed 230% to 300% improvement in posture accuracy and 52% improvement in CoR

estimation performance compared to the existing surface marker motion-based posture analysis method. The deformable

hand model-based posture analysis method developed in this study can be utilized for efficient hand posture analysis of 3D

and 4D hand scan data. The newly developed hand posture analysis method is expected to be usefully utilized in real-time

posture analysis, ergonomic product design, digital hand modeling and simulation fields.
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3. Results
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