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A Wearable Light-Emitting Suit based on Lower-Limb Muscle Activity

NaoTo IcarAsHI," KENJI SUZUKI, HIROAKI KAWAMOTO!
and YOSHIYUKI SANKAT!

This paper proposes a novel technique for visualizing physiological signals related to muscle
activity by means of surface electromyography. We developed a wearable light-emitting suit
that indicates lower-limb muscle activity or muscular tension on the surface of the body in
real time by displaying the shape of the activated muscle. The developed suit allows users to
perceive muscle activity in an intuitive manner by relating the level of the muscle activity to
the brightness level of the glowing interface placed on the corresponding muscle. In order to
verify the advantage of the proposed method, a cognitive experiment was conducted to eval-
uate the system performance. We also investigated the possible applications of the developed

suit in the field of neuro-rehabilitation and physical training.
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0 1 bioLights: 00000000
Fig.1 bioLights: Overview of the light-emitting suit
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Fig.2 External/internal configuration of the suit
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Fig.3 Visualized lower-limb muscles in the system8)
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Fig.4 System architecture of the developed system.
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Fig.6 Perception range in the static state.
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Fig.7 Perception range for standing and sitting motion.
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Fig.8 Difference in muscle activity during squatting motion.
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Fig.9 Difference in muscle activity during balance training.
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