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I gained on-the-job training on biomechanical research of lower limb musculoskeletal systems using the
upright CT at the Department of Orthopedic Surgery, Keio University School of Medicine. While conventional CT
is performed in the supine position on a bed, Keio University School of Medicine has developed the 320-detector
row upright CT for the first time in the world, that can image a whole body in the standing position and is used for
many clinical studies now. Especially in the Department of Orthopedics, research on musculoskeletal diseases such
as knee osteoarthritis is conducted using this CT system. I was involved in the development of a system to
simultaneously measure the ground reaction forces (GRF) acting on the right and left plantar feet during CT
scanning. Specifically, I developed a system that transmits data from two 6-axis load cells attached to a force plate
(FP) to a laptop computer outside the CT room in real time via Wi-Fi. This system made it possible to simultaneously
measure CT data and GRF without exposing the measurer to radiation. In addition, I developed program to define
the FP coordinate system based on multiple aluminum spheres attached to the FP’s upper surface and to align it with
the CT coordinate system. This made it possible to visualize where the GRF vector passes through the CT-imaged
lower limb skeletons, and to quantitatively analyze the relationship between skeletal geometry and force.
Furthermore, with these devices, I participated in an experiment to simultaneously measure 3D lower limb skeletal
morphology and GRF in the loading position, and assisted in data collection.
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