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Abstract

This thesis presents the analytical studies of the Biceps Brachii Electromyogram signals
during lifting loads in equilibrium state. These matters showed that the relationship by the
parameter from mathematics analysis and the force for lifting load. The analysis were performed
by three methods, the median frequency, the root mean square voltage and the first order of
autoregressive. At the beginning, a high CMRR amplifier was built especially for the experiment
to provide high gain of 46 dB, frequency response in the range of 10-500 Hz and CMRR of 70.17
dB at 50 Hz. The special feature of the amplifier is to amplify the signal although the signal input
has DC-offset in the range of T150 mV. In this experiment, 26 healthy volunteers have ages in
the range of 21-28 years old were selected and divided into 2 groups. The first group is the
prototype group, they have 10 peoples and the second group is the test group, they have 16
peoples. The Biceps Brachii EMG signal from each volunteer in the first group was recorded
during lifting the weights of 100, 300, 500, 700 and 900 grams respectively and each the weights,
the arm was bent compare with the straight down, angle for 45, 90 and 135 degrees. The EMG
signal of the first group was analyzed by the median frequency method. The results showed that
the median frequencies are 140, 125 and 100 Hz with the corresponding positions at 135, 90 and
45 degrees of bending arm, respectively. The median frequencies are increased with the degrees
of bending arm. In the next step, the signal was analyzed by root mean square voltage method for
find the major angle. The characteristic curves, corresponding to each volunteer, of V__and force
at three bending angles were plotted. The results showed that the regression curve for the bending
arm at 90 degrees has slope of 7.538X10°. The diversity of the characteristic curves at this angle
was smaller than other angles. Therefore, the next experiment focused only on the angle of 90

degrees. The EMG signal at 90 degrees was analyzed by the autoregressive method. The



regression straight line of the relationship between the coefficient of the first order of
autoregressive and force has slope of -2.470X 10°. The analysis by the root mean square voltage
and the autoregressive methods performs on the second group. The results showed that the slope
is 4.725%10" for the relationship between V__ and force and -1.930X10” for the relationship
between the coefficient of the first order of autoregressive and force. The differences of the slope
between the first and the second groups were 37.13% and 21.86%, corresponding to the analysis
methods. The analytical study shows that the coefficient of the first order of autoregressive gives
better result than the root mean square voltage and it should be used for determination of the
relationship between EMG and the force of Biceps Brachii muscle in healthy males 21-28 years

of age.
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