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Stiffness Compensation Mechanism of Stretch Reflex
in Passive Joint Movement

Kinya FuyTa*

The existence of the self-directed stiffness regulation mechanism was experimentally demonstrated. The
amount of the electromyogram induced by a mechanical perturbation was measured at three ankle
positions in four normal volunteers. The reflex loop gain was decreased by the ankle dorsiflexion, in
contrast to the increase of the joint elasticity. It is concluded that the change of the reflex gain acts as
a joint stiffness regulator which compensates the change of the joint stiffness,
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Antagonist Distubance

Fig.1 Neuronal pathway of stretch reflex (bold}
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Fig. 2 Experimantal set-up for reflex loop gain analysis
by using step mechanical perturbation
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Fig.3 Mechanical perturbation {a, ¢} and evoked EMG
(b, d) in normal sitting {a, b} and in ten degree
dorsiflexion {c, d)
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Fig.4 Change of mechanically evoked electromyogram
with passive ankle dorsiflexion
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Fig.5 Elasticity change by passive ankle dorsiflexion
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Stiffness compensation

Fig. 6 Model of stiffness compensation by reflex
modulation
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Fig. 7 Simulated result of {a) joint movement and (b}
stiffness change caused by stretch reflex (broken)
and reflex modulation {dotted}
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