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Abstract:

This study attempts to present a complete model of skeletal muscle with the aim of describing its
behavior accurately. This model is presented with considering the role of spindle and Golgi tendon
sensory receptors in muscle function. Muscle spindle and Golgi tendon receptors provide information
on changes in muscle length and force, respectively. These data are then sent to the brain and spinal
cord, informing them of the current state of the muscle and helping to send motion instructions to the
muscle. In this study, an adaptive combination of spindle and Golgi afferents is suggested, due to the
change in their activity level and the force produced in the muscle under different functional
conditions. Considering the control feedbacks of the afferents in the presented model, can optimize the
precise behavior of the muscle under different loads and eliminate the limitations of previous models.
The results of the proposed model are in agreement with the experimental results, according to the
precise modeling of sensory receptors and different components of skeletal muscle. This model can be
used to predict muscle behavior under different functional conditions, to prevent neuromuscular
system disorders, as well as to design artificial muscles and different prostheses.
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Figure (1): Block diagram of the proposed model of motor control system
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Figure (2): Mechanical model of extradural muscle fibers
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Figure (3): Force-Length curve [9]
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Figure (5): Mechanical model of intrafusal muscle fibers [4]
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Figure (6): Mechanical model of Golgi tendon
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