Vol. 36, No. 4, pp.285~289 (2011. 8)

I HIO|R@A|ABIZSH (J. of Biosystems Eng.)
DOL:http://dx.doi.org/10.5307/JBE.2011.36.4.285

Original Article

AlRtO|E20| £

ISSN (Online) : 2234-1862
ISSN (Print) : 1738-1262

A Study on Low Frequency Band Selection as a Fatigue Parameter in
Surface EMG during Isotonic Exercise of Biceps Brachii Muscle

Sang Sik Lee', Ki Young Lee'*

IDept. of Biomedical Engineering, Kwandong University, Gangneung, 210-701, Korea

(Received: May 12", 2011; Revised: July 19" 2011; Accepted: July 26", 2011)

Muscle fatigue is characterized as a progressive increase in discomfort arising from the active muscle at moderate load
levels are maintained. The median frequency is the most commonly used as a parameter to describe muscle fatigue.
However, the estimate of the median frequency is difficult to indicate muscle fatigue because of its high standard deviation

and instability.

This paper investigates the power changes of the appropriate low frequency band as a fatigue parameter in EMG during
isotonic exercise. To select the appropriate band, linear regression lines are employed to calculate the slopes and the
coefficient of determination. Three females and seven males volunteered to participate in surface EMG recordings placed
on the biceps brachii and each recording experiment continued until their exhaustion. The results of experiment shows that
the power changes of the selected low frequency band (15~45 Hz) have linear slopes and high determinant coefficients.
Therefore, this fatiguing parameter using the power changes of the low frequency band is valid to measure the state of

muscular fatigue.
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Table 1 Subject characteristics (meants.d.)

Age Height Mass Arm
(years) (cm) (Kg) Length

23.7£1.4 | 173.6+4.7| 68.0+4.4 | 35.4+1.0 [21.5£2.9

Sex MVC

Males (n=7)

Females (n=3)|25.0+3.0 | 156.7+3.5| 50.9+2.8 | 30.7+£0.6 | 9.6+0.6

24.141.9 | 168.549.2 | 62.949.1 | 34.0+2.5 [ 18.0+6.2

All (n=10)
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Table 2 High bound frequencies for each band width and low bound frequency (Unit: Hz)

Band index Bl | B2 | B3 | B4 | BS | B6 | BT | B8 | B9 | BI0 | BIl | BI2 | BI3 | Bl4 | BI5
Baniovvvvi dzi’“nd 5 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75

10 15 ] 20| 25 | 30 [ 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85

15 20 | 25 [ 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85 | 90

20 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 8 | 90 | 95

25 30 | 35 | 40 | 45 | s0 | 55 | 60 | 65 | 70 | 75 | 80 | 85 | 90 | 95 | 100

30 35 | 40 | 45 | s0 | 55 | 60 | 6s | 70 | 75 | so | 85 | 90 | 95 | 100 | 105

35 40 | 45 | 50 | ss | 60 | 65 | 70 | 75 | 8o | 85 | 90 | 95 | 100 | 105 | 110

40 45 | 50 | 55 | 60 | 65 | 70 | 75 | 8 | 8 | 90 | 95 | 100 | 105 | 110 | 115
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Fig. 1 Examples of changes of low frequency bands.
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Fig. 2 Changes in MDF according to power of low frequency band.
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