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Abstract This paper presents the biomechanical analysis and evaluation technology of musculoskeletal system by
multi-body human dynamic model and 3-D motion capture data. First, medical image based geometric model and
material properties of tissue were used to develop the human dynamic model and 3-D motion capture data based
motion analysis techniques were develop to quantify the in-vivo joint kinematics, joint moment, joint force, and
muscle force. Walking and push-up motion was investigated using the developed model. The present model and
technologies would be useful to apply the biomechanical analysis and evaluation of human activities.
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Fig. 1 Multibody dynamic model of musculoskeletal
system consisting of 15 segments and 14
joints
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Fig. 2 Motion simulation during walking and push-up exercise using the developed multibody dynamic model of
the musculoskeletal system
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Fig. 3 (a) Joint angles, joint angular velocities, and (b)

joint angular accelerations in hip, knee, ankle
joints during walking. (b) Joint moments of
shoulder, elbow, and wrist during push-up
exercise

Fig. 4 (a) Major flexion and extension muscle forces
at knee joint during walking. (b) Muscle forces
at elbow joint during push-up exercise
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