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Abstract: The aim of this work to develop the method for
the analysing of the surface EMG data to estimate the
changes in functional unit of neuromuscular system in rehabilitation process

INTRODUCTION
Electromyography (EMG) is an important method for
investigating the functional state of neuromuscular system
in rehabilitation.
EMG involves recording muscular activity both at rest
and during voluntary activity. EMG with surface electrodes
(SEMG) can be used diagnostically as biofeedback in reha-

bilitation studies.
According to most of the authors there is relationship
between biopotentials curve and muscle and innervating
motoneurones functional status in the EMG []. It is based
on a functional unit - so called motor unit - i.e. motoneurone with myofibers that are innervated by it. Power of
EMG depends on the functioning motor units frequency [2].
Motor units with the low stimulating threshold can be
described with relatively low voltage biopotentials but motor units with the high voltage biopotentials have relatively
lower frequency.
These differences of the motor units are bound up with
the size of the motoneurones, functional characters as well
as the different number of myofibers and their location in
motor unit [3].

METHOD
Duration of biopotentials of the motor units depends on
their size and instability and it is an important indicator on

Every motor unit has proper frequency response, which
depends on stimulating of the motoneurone. In case of
maximum contractions of muscles fatigue the decrease of
frequencies of the biopotentials can be noticed in case the
EMG is registered with surface electrodes. The reason is
that motor units start work svnchronouslv.

EQUIPMENT
In this system special National Instruments data acquisition board AT-MI0-I6E-10 is used for A/D conversion.
This board has a maximal sampling rate of 100 kHz (we
used l0kHz) and its resolution is 12 bits. Number of analogue input channels is l6 if they are single--ended channels

or 8 in case of differential channels. Channels are software
selectable.

A PC with graphical programming environment LabVIEW for Windows was used for signal registration and
processing purposes. For analogue EMG registration a
measurement device Medicor was used.

RESULTS
The block diagram of the signal-processing algorithm is
shown on Figure

l.

After recording the signal collected from data acquisition board it was processed with special processing algorithm. First step was taking the first derivative from the
signal. Subsequently all these places were found where the
sign of the signals first derivative was changed from plus to
minus or the contrariwise and all these places were written
in global variable. In this way it is possible to detect all
peaks or oscillations.

the occasion of pathological EMG.
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Block diagram for processing the EMG signal.
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Next step was computing the amplitudes and the frequencies of the detected oscillations. According to the am-

plitudes oscillations can be classified as large oscillations
and medium oscillations. For example in case the amplitude
of the oscillation was over 100 pV, it was classified as a
large oscillation. In case the amplitude was inrange from 40
pV to 100 pV, it was classified as a medium oscillation. If
the amplitude of the oscillation was under 40 pV, it was not
taken into account. Classification levels can be varied from
investigation to investigation; it depends on the muscle size
and type.

Subsequently the ratio of large oscillations and medium
oscillation was found. This ratio characterises the rank of
the synchronisation of motoneurones
i.e. functional
status of motoneurones, possible rank of damage
or fatigue.
In Figure 2 graphical interface of the program is given,
which is processing EMG signal.

CONCLUSIONS
Using this analysing method, it is possible to estimate
the functional state of different parts of neuro-muscular
system in rehabilitation process.
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Figure 2. Graphical interface of EMG processing program.

[3]

E. Henneman and C. B. Olson, "Relations between
structure and function in the design of skeletal muscles," J. Neurophysiol.,vol.28, pp. 581-589, 1965.

n renerucE oN BrorucrRoMAG
B-12 October 2000, Bled - SLOVENIA

3*o I nrenNATroNAL Co

N

ETrsM

