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Wearable Band Sensor for Posture Recognition towards
Prosthetic Control
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Abstract: The recent prosthetic technologies pursue to control multi-DOFs (degrees-of-freedom) hand
and wrist. However, challenges such as high cost, wear-ability, and motion intent recognition for
feedback control still remain for the use in daily living activities. The paper proposes a multi-channel
knit band sensor to worn easily for surface EMG-based prosthetic control. The knitted electrodes were
fabricated with conductive yarn, and the band except the electrodes are knitted using non-conductive
yarn which has moisture wicking property. Two types of the knit bands are fabricated such as
sixteen-electrodes for eight-channels and thirty-two electrodes for sixteen-channels. In order to
substantiate the performance of the biopotential signal acquisition, several experiments are conducted.
Signal to noise ratio (SNR) value of the knit band sensor was 18.48 dB. According to various forearm
motions including hand and wrist, sixteen-channels EMG signals could be clearly distinguishable. In
addition, the pattern recognition performance to control myoelectric prosthesis was verified in that
overall classification accuracy of the RMS (root mean squares) filtered EMG signals (97.84%) was

higher than that of the raw EMG signals (87.06%).
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[Table 1] Materials and specifications

Area Specifications

Conductive Silver-coated yarn

Polyester100% 150 Denier
Spandex 40/70
Natural Rubber

Nonconductive
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[Fig. 1] The developed knit band sensors: (a) the external side
and internal side (b) cross-sectional view and electrodes size.
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[Fig. 2] sEMG signal measurement experiment: (a) experimental
setup (b) placements of the electrodes
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[Fig. 3] Results of the signal-to-noise ratio (dB) of six subjects
while grasping.
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[Fig. 4] SEMG signals obtained from amputee while grasping:
(a) raw sEMG signal (b) RMS sEMG signal.
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[Fig. 5] Raw sEMG signals of sixteen-channels knitted
electrodes: (a) for grasp motion (b) for forearm flexion motion,
where ARM implies the upper arm.
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[Table 2] Results of pattern recognition (%)
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[Fig. 7] Confusion matrices of ten postures when the neural
network was trained using RMS filtered SEMG signals data of
all the subjects except amputee, where R: relax, G: grasp, F:
flexion, E: extension, S: supination, P: pronation, R/E: radial
deviation, U/D: ulnar deviation, F/F: forearm flexion, and F/E:
forearm extension.
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[Fig. 8] Confusion matrices of ten postures when the neural
network was trained using raw SEMG data of amputee, where it
is noted that the raw data were used because the recognition rate
was 100% in case of the RMS filtered signal.
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