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Relation Between Trunk Twists and Lower Limb Movements Due to Asymmetrical Perturbation
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Abstract: This work describes a method for motion pattern analysis of a human reacting to an unexpected force
applied at one of the shoulders. From the analysis, a linear relation between the joint angles of the legs and the
twist angle of the torso is derived. It is shown that a complex reaction synergy can be decomposed into few simple

synergies.
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Fig. 1 (a) Voluntary twist motion, (b) coodinate
frames of the motion capture model.
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Fig. 2 Result from voluntary twist motion: (a) z
axis, (b) y axis and (c¢) x axis.
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Fig. 3 Relations of root hip and joint angles using
the least-squares method (average from 8 person).
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Fig. 4 Experimental system for applying a force
at the shoulder: (a) side view and (b) top view.
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Fig. 5 Force applied with a = 30 deg: (a), (b),
(c) raw data (average from 8 person) (d), (e),
(f) joint angles after twist movement analysis.
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