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Flexible Device for EMG Pattern Measurement
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In our previous papers, we proposed a new haptic interface that detects electromyography (EMG) on a forearm. EMG
sensors were arranged onto a flexible and stretchable sheet. The sheet we used here was the “Two Dimensional
Communication (2DC) sheet” that enables the sensors touching it to communicate with each other without any wires.
Electrical power can also be supplied through the sheet. Thus we can easily arrange the sensors densely onto the sheet
for obtaining two dimensional EMG signal patterns. They are supposed to be useful for estimation of fingers or wrist
motions. In this paper, we show an effective connector for the 2DC sheet. We demonstrate simulation and

experimental results.
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Fig. 1 Schematic diagram of the wristband-shaped electrode array
for electromyography [1].
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Fig. 2 . The new connector having four thin electrodes.
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Fig. 3. Cross section of the new connector.
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Fig.5 Two modes of the resonance on the connector. (a): Isotropic
mode, (b): Directional mode.
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Fig.6 Simulation result of the new connector.
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Fig.7 (a): Averaged electric field of Fig. 6.
circle in (a)

(b): the numerical data on the
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Fig.8 Textile 2DC sheet. Each number denotes the position.
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Fig.9 Received electric power with three types of connectors.
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Fig.10 Received electric power depending on the sheet deformation.
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Fig. 11 Time diagram of the time division multiplexing method. The lateral

axis indicates the time. Each sensor has a different delay to the falling edge
of the power signal.
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Fig. 12 Demodulated EMG signals. The upper graph shows the result
relating to bending motions of the wrist. The lower graph shows the result

relating to extensions of the wrist.
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