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Fig. 1. Basic model for a pair of antagonistic muscles Each muscle
consists of an active state element producing a force ait). as well as 2
dashpot with viscosity B and parallel and internal series springs with
stiffness K, and K, respectively. Note that 8 and A, are not constant,
but vary with the active state a(s) as found expenmentally. The
muscles work against a generalized load consisting of a mass M. a
dashpot with viscosity D and an extemal spring with st:Ainess K The
Mt} measure distances lrom steady-state pos:tions
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Fig’ Visual impulse resporses with velocity indicated; (a) relaxed
condition; (b) modatately tense condition; (¢) very tense condition.
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nonlinear elements and the load Is a second-order system described by an inertia Jp, viscosity Bp and elasticity Kp. (b) The
complete model for the siretch reflex also contains proprioceptive feedback for esch muscle. The Jeedback signals incorporate
position a, velocity u and acceleration 1 information, a first-order log' element 1 and @ trangmission delay 8. NGL and NGR
Tepresent gamma motonewon inpuls 1o the sysiem, which serve to regulate the bases and gaing of the stretch receptors i
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