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Advances in biomechanical modeling and computer simulation of
human movement

HAQO Wei-ya( China Institute of Sport Science, General Administration of Sport of China, Beijing 100061, Chi-

na)

Abstract: The method of biomechanical modeling and computer simulation for human movement has been widely
used in such research fields as elucidating physiological mechanisms of different kinds of movements, investiga-
ting the causes of sports injuries, helping to promote sports performances and to prevent injuries for athletes.
Such method involves mathematical modeling on a series of physiological, anatomical and mechanical character-
istics of human bones, joints, muscles and nerves. Muscle forces exerted during movements can be estimated
using algorithms based on such models. Meanwhile, simulation experiments can be performed and make the re-
sults visualized by using computer software. This paper will review the biomechanical modeling and computer
simulation of human movement and its application in details.
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Fig.1 Planar 1 degree-of-freedom (dof) inverted pendulum mod-
el for simulating normal walking
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Fig.2 Diagram showing components included in a multijoint model of movement
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Fig.3 Diagram showing methods of forward dynamics and inverse dynamics
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Fig.4 Schematic diagram showing relationships among musculo-
skeletal model, computer simulation experiment and human in vivo
experiment in the study of human movement
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Fig.5 An interface in software for simulating movement in diving
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