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Parallel link mechanism of the biarticular muscles during rising motion
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Abstract : The human action of standing up is regarded as a key aspect of rehabilitation for maintaining a basic standard of
daily life. We demonstrated the function of the biarticular muscles in the lower extremity with the action of standing up at the
experimental model analysis. In this light, we considered the possibility of a parallel linkage function in which the biarticular
muscle directs the floor reaction force toward the center of gravity, and constructed an experimental model with the rectus
femoris in such a linkage. In experimental model analysis with the dynamic action of standing up, parallel linkage retains the
inertial force generated by contraction of the monoarticular extensors of the knee joint and thus retains the force of rearward

trunk falling and effectively functions to direct floor reaction force toward the center of gravity.
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b) Parallel link mechanism

a) Only joint drive
Fig. 1 Lower limb model
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Fig. 2 Experimental model
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Fig. 3 Rising motion without a parallel link mechanism
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Fig. 4 Rising motion with a parallel link mechanism



