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Biomechanical simulation and verification of astronaut
extravehicular activities

LI Jing-wen', DING Li', YANG Ai-ping’ (1. School of Biological Science and Medical Engineering,
Beihang University, Beijing 100191, China; 2. Department of Industrial Engineering and Logistics, Mechanical

and Electrical School, Beijing Union University, Beijing 100020, China)

Abstract. Objective The present biomechanical model built for extravehicular activities ( EVA) of astronaut is
lack of human anatomy features, and still there isn’ t a reasonable verification method. This study is aimed at sol-
ving the problems above and providing references for the further application of EVA simulation. Methods Based
on a typical extravehicular activity, an inverse kinematical and dynamical upper limb model with muscle forces
was built to conduct simulation calculation. Both the kinematical and dynamical results were verified through
OpenGL animation sequence driven by kinematical calculation results and verification experiment with a real mod-
el, respectively. Results The animation built for kinematical verification proved that the calculation results were
correct. The relative error of two muscle forces between dynamic verification and simulation was 14.54% and 0.
91% , respectively. Conclusions A reasonable upper limb model of astronaut is established in this study. The
simulation results are credible and the verification results showed that this feasible method could supports the fur-
ther research on EVA simulation and verification.
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Fig.1 Sketch map of astronaut carrying the payload
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Tab.1 Parameters of the verification model and kinematical pa-
rameters
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