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Design and Implementation of Electromyographic Sensor
System for Wearable Computing

Young-Seok Lee*
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Abstract In this paper we implemented an EMG sensor system for wearable devices to obtain and
analyze of EMG signals. The performance of the implemented sensor system is evaluated by the
correlation analysis of muscle fatigue and muscle activation to clinical EMG system and compared with
power consumption of the measured power of our system and commercial systems. In experiments
with biceps and triceps brachii of 5 objects, The correlation values of muscle fatigue and muscle
activation between our system and the clinical EMG system is 1.1~1.4 and about 1.0, respectively. And
also the power consumption of our system is 25~50% less than that of some commercial EMG sensor
systems.
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Table 1. Example of median frequency f,, at biceps
brachii
Biceps Brachii
Interval Dry electrode Wet electrode
QOurs Clinical sys. Ours Clinical sys.
1 100 100 100 100
2 98 97 9 97
3 97 96 93 A
4 96 3 91 95
5 3 A 90 93
6 A 0 R 94
7 87 83 86 R
8 88 80 84 86
9 84 81 82 87
10 81 75 79 85
11 78 74 77 76
12 74 70 76 71
13 72 67 74 64
14 70 61 71 61
15 62 60 55
16 60 56 65 52
17 53 52 47
18 55 50 58 42
19 53 53 53 43
20 52 40 46 38
4
10
2.

Table 2. Comparison of power consumption with
commercial EMG systems

Current(mA) Supply
Company Model
Typ. Max voltage
BITAlino EMG151015 4 N-A 33v
Qurs 5 9 33v
MyoWare AT04001 9 14 33v
Delsys Bagnoli 20 N-A 33v
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Table 3. Results of 1st curve fitting
Muscle & Electrode Curve fit
BD y=11x—8.5
BW y=14x—3.9
TD y=21x—112.8
TW y=1.3z—34.7
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