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Abstract

The most atiractive and challenging area in biomechanical study might be
the problem of muscle itself. Muscle is the part of “vigor” in human bodys
system. Neuromuscular control, metabolism and biomechanical characters are
all the areas that need further researches. Winter, a famous Canadian biolo-
gist once stated: “The application of eletromyogram signal to measure the
force produced by muscles is a long — cherished dream of functional anato-
mists and biomechanical scientists. ”

As for its level of research and application, sEMG has been extensively
applied in sports. There exist many successful examples of SEMG application,
such as researches on different states of muscles, coordination among mus-
cles, types of muscular contraction, assessment of muscular fatigue and trau-
ma, evaluation of muscular quality.

Objectives and methods of the study include :

1. Finding out the parameters that can quantitatively describe sEMG.

2. Finding out a new analyzing method by means of eletromyogram signal
to provide basis for the quantitative description of athlete% training level and
competitive ability.

3. Trying to apply a new experimental method, thus setting up the eletro-
myogram — torque model and ‘ﬁnding out a way on the application of eletro-
myogram signal to calculate the indexes of torque.

Method of research :

We apply equal speed segmental torque testing system, sEMG device to
measure the sprinters” knee extending torque of right knee extensors and the
superficial eletromyogram signals of vectus femoris m. . vectus medialis m.

and vectus lateralis. We apply the fractal theory and chaos theory with meth-
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ods of fractal dimension calculation and embending dimension calculation to
process eletromyogram signals at contractive and relaxed states of muscles.
We also apply the self adaptive frequency cutting method through eletromyo-
gram signals to calculate the segmental torque.

brief introduction to the conclusions of the research

1. Innovative parts of the research .

(1) Firstly introducing the fractal theory and chaos theory into the anal-
ysis of eletromyogram signals.

(2) Firstly introducing the method of linear calculation.

(3) Calculation of the fractal dimension and the embending dimension
with the selfmade program ; the selfmade program of linear anticipation to in-
dicate segmental torque.

2. At the resting state of muscle, eletromyogram signal is basically ex-
pressed with the features of random white noise spectrum, but at the contrac-
tive state the signal is expressed with the features of fractal spectrum .

3. The fractal dimension of eletromyogram signal can quantitatively de-
scribe athletes training level and functional state of the organism.

4. The linear calculation of eletromyogram signal can basically desecribe
the moment signal.

5. The embending dimension of eletromyogram signals obtained with false
neighbor identification can quantitatively describe athletes training level and
functional state of the organism.

6. It is not completely reliable to apply maximum torque in the quantita-

tive evaluation of athlete’s training level and technical condition.

Key word . eletromyogram signal; segmental torque; ractal; fractal dimen-

sion; chaos; false neighbor identification; linear calculation
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