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Abstract

This paper proposes a compact-sized surface myoelectric sensor for the myoelectric hand prosthesis. To fit the surface
myoelectric sensor in the socket for the myoelectric hand prosthesis, the sensor should be a compact size. The surface
myoelectric sensor is composed of a skin interface and a single processing circuit that are mounted on a single package.
The skin interface has one reference and two input electrodes, and the reference electrode is located in the center of two
input electrodes. In this paper we propose two types of sensors with the circle- and bar-shaped reference electrode, but
all input electrodes are the bar-shaped. The metal material of the electrodes is the stainless steel (SUS440) that endures
sweat and wet conditions. Considering the conduction velocity and the median frequency of the myoelectric signal, we
select the inter-electrode distance (IED) between two input electrodes as 18mm, 20mm, and 22 mm. The signal processing
circuit consists of a differential amplifier with a band pass filter, a band rejection filter for rejecting 60Hz power-line
noise, amplifiers, and a mean absolute value circuit. We evaluate the proposed sensor from the output characteristics
according to the IED and the shape of the reference electrode. From the experimental results we show the surface

myoelectric sensor with the ‘18mm IED and the bar-shaped reference electrode is suitable for the myoelectric hand
prosthesis.
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Fig. 1. Block diagram of the proposed SMES.
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Fig. 3. Shape and dimension of the designed
skin interfaces.
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Table 1. Signal energy according to the IED and
the reference elecirode shape.
Type | IED (mm) | Energy | Average
18 - 6817
A 20 6685 6463
22 5987
18 5528
B 20 6011 5921
22 6225
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Table 2. Comparison of the MAV outputs according to
he frequency of the virtual myoelectric signal.

f MAYV output Rising time Falling time
(Hz) (Volt) (msec) (msec)
O-SMES | K-SMES | O-SMES | K-SMES | O-SMES | K-SMES
| 0 | 008|018 | - - - -
30 | 162 ] 180 | & 97 | 130 | 138
60 | 017 | 025 | - - - -
9 | 372|409 | 106 | 4 | 145 | 132
100 1 423 | 449 | 102 | 81 | 146 | 129
110 | 445 | 468 | 102 | & | 145 | 18
200 | 507 | 561 | 103 | 7 | 147 | 137
300 | 533 | 610 | 101 | 73 | 145 | I3
A0 | 546 | 641 | 100 | 71 | 146 | 139
500 | 553 | 658 | 100 | 71 | 144 | 139
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NFE 9BHY S B9 K-SMESY O-SMESY A
A= 2z 180Vel 162veltt. 28]l K-SMES &4
N5 As 2 FHAANTES YTmsec, 138msecEA
O-SMESe]  Hl3] 57 10msec, A
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