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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

goboobooboobooboooboooooono
0000000000000 00000 bioLights 00
gobooooobooobooboobooboobn
gbobobooobooboooboobobooooboboobooo
oooooobooooooooooooobooooon
O0OD0ObioLights 0000000000 OO0OOODO
oooooobooooooobooobooooooooo
gbobooboooboobooboooboooooono
oooooooooObObOOO00000000000oo
gobooooobooobooboobooooobo
goboooobooobooooboooboooooDo
ooooobooooooooobooooooooon
gooooboobooooooboobooooobo
ooooooooooooooooobooooooon
gbobobooboooobooboboooboooo
oooooooooooobooboooooooooo
gboboobobobooooboobobooboboo
ooooboooooboooooooooooooo
oooooooooooooooooooooooon
gooobooooooboooboooobooobo
oooooooooooo

3. oooooo

gooooooobobooooooooon 100
oobo0oO0o 20000000000000000O0O
ooboooobooooboooobooooooon ed
ooo0o0ooboo0o0 3oOooooooooooon
oooobOoooooooooobooooboooooo
oooooooooooo

bioLights 00000000 0O0OODOOOO0O00OO
ooooooboooboooooooooooboooooon
obooooooboooooooboooobooooon
oooooooobooooooobooboobooooon



gobooooooooobooooboboooood

Rectus feroris

“ Semitendinosus

| Long head of “

‘ biceps femoris

,,L,,;{,,“,,,i“,g
Muscles in the thigh

" | |
Front side Back side o _J

08 Dooooooooooo®

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.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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