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A Wearable Light-emitting Sensor Suit for
Supporting the Lower-limb Motion Perception
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Abstract: This paper proposes a novel technique for visualizing lower-limb motion by means of surface elec-
tromyography and measuring kinematics of human motion. We developed a wearable light-emitting sensor
suit that indicates lower-limb muscle activity on the surface of the body in real time, by displaying the
shape of the innervated muscle on the position of targeted muscle. The developed sensor suit allows users
to perceive muscle activity in an intuitive manner. Multiple sensing of biological information realizes ad-
vanced visualization of muscle activity such as muscular tension on the suit. A cognitive experiment was
conducted to evaluate the system performance and verify the advantage of the developed sensor suit. We
also investigated the possible applications of the developed suit in the fields of rehabilitation and physical
training.
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Fig. 1 Overview of the light-emitting sensor suit.
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Fig. 2 External/internal configuration of the sensor suit.
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Fig. 3 Visualized lower-limb muscles in the system [17].
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(Il) with assistance

X 8 Ml oftH. (1) LR L (B, (1) LEHY (TH)

Fig. 8 Difference in muscle activity during squatting motion.

B9 Wis#o (1) ES LU (2) JH~oEH

Fig. 9 Application to the control training of muscle activity.
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Fig. 10 Comparioson between muscle activity of right and left leg during Wheel Gym-
nastics (top: Visualization of muscle activity using sensor suit, bottom: EMG
of right leg (blue line) [mV], EMG of left leg (green line) [mV], Moving average
[mV] and Rotation angle of Wheel [degree]).
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K1 K7 MuEAICBT2HEHEEIE (O HigEReE,
X 1 fitRIRTE)
Table 1 Comparison of muscle activity on each Wheel angle

(O: active, x: relaxed).

7 — I [ldin A 90° 180° 270°
EW AW | AW AW | AWM Gl
KIBRIE O O O O O X
NLAN) 7| O X X X X O

11 %7 — MO IS 2 M HIEE) L (5 @ KRR ]
Bk, THEE: N AR 2 IRFABUL)
Fig. 11 Comparison of muscle activity on each Wheel an-
gle (top: Visualization of muscle activity of Rectus
femoris, bottom: Visualization of muscle activity

of Hamstring).
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