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Human sit-to-stand motion is essential in daily life.

This study aims to clarify

effects of vestibular sensory information on muscle synergy in sit-to-stand motion. Firstly,
muscle activity was measured by surface electromyograph (EMG) in normal condition, dark
room condition and vestibular sensor inhibited condition. In this study, vestibular sensory
information was inhibited by caloric test. Secondly, muscle synergies were extracted from
measured muscle activity of flexor or extensor of ankle, knee, hip, lumber and neck joint.
Finally, the muscle synergies were compared among different conditions. As a result, when
vestibular sensory information was inhibited, amplitude of third muscle synergy, which extends
a whole body in sit-to-stand motion, was increased on the inverted side. This implies that third
muscle synergy is controlled based on the difference of information from vestibular input. This
conclusion should be supported by experiments on more subjects in future.
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Fig. 1: Concept of muscle synergy
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Mark “O” means

usual sensory information is available (not inhibited)

Table 1: Experimental Conditions.

and mark “x” means usual sensory information is not
available (inhibited). Mark “X x” means more intense

inhibition of vestibular sensory information by head tilt.

Vestibular ~ Vestibular
Condition name | Visual (left) (right)

Normal O O O
Dark X O O
VII-left X X O
VII-left-tilt X X X O
VII-right X O X

VII-right-tilt X O X X

Fig. 4: Measured muscles
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Fig. 7: Extracted muscle synergy of left side
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