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A Biomechanical Model of Snatch Weightlifting and
Optimizing this Motion using Optimal Control Theory

Sh. Lenjan Nejadian; M. Rostami; F. Towhidkhah

ABSTRACT

Introducing a biomechanical model of snatch weightlifting and optimizing this model based on dynamic
synthesis, is the aim of this study. The barbell trajectory has been evaluated experimentally by several
researchers, who have introduced some optimum trajectories according to the percentage of the athletes’
success. In this study, a five-link model has been used to evaluate the optimum trajectory by minimizing a
specific criterion. To achieve this goal, the motion equations have been solved simultaneously with an
equation that represents the performance criterion, by means of Pontryagin Maximum Principle formulation.
The results of this model in comparison with other researchers’ experimental observations show the success
of model in predicting the optimal trajectory, which is suggested as the modified well-known trajectory
pattern with a new time adjusting. The results of dynamic analysis show the kinematic and kinetic
characteristics of joints in this motion that could be used as the practical instructions to weightlifter about the
range of motion, the velocity of joints, the appropriate timing of motion, and the required muscular strength.
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Sport Biomechanics, Dynamic Modeling, Motion Analysis, Snatch Weightlifting
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