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This thesis presents noise canceling in measuring of Surface Electromyography
(SEMG) signal and Somatosensory Evoked Potentials (SEPs) signal by using Neural
Network methods. SEPs and SEMG signals are very important signals for diagnosis
nerve and muscle systems. However, the measurements of these signals usually found
interference from noise signal. In recording SEMG signal, we found 50 Hz noise signal.
In recording SEPs signal, there is Stimulus Artifact signal (SA) which synchronizing with
SEPs. Conventional methods to reduce these noise signals are using Ensemble Average
or using Digital Filter for reducing 50 Hz signal and using sample and hold circuit for
reducing SA signal. But all of these methods are not suitable because they use a lot
numbers of signal or reduce both unwanted signal and wanted signal.

To improve the results from these problems, we proposed an application of
Neural Networks to act as Adaptive Filter for canceling these unwanted signals without
reducing wanted signal. We applied 2 types of Neural Network; ADALINE network and
Back Propagation algorithm network. For canceling noise signal from SEMG signals, we
used 2 types of Adaptive Filter; Adaptive filter with external reference input and Adaptive
Filter without external reference input and for canceling noise signal from SEPs signal,
we used only Adaptive Filter with external reference input signal.

In the experiment, the simulation and testing with real signals were investigated.

From the simulation in canceling 50 Hz signal from SEMG signal, we found that
both 2 types of Neural Networks can cancel this noise signal. In Adaptive Filter with

external reference signal, ADALINE network and Back Propagation algorithm network
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gave signal to noise ratio (S/N) 6.07 dB and 6.17 dB respectively. While in Adaptive
Filter without external reference signal, ADALINE network and Back Propagation
algorithm network gave S/N 7.02 dB and 7.64 dB.

The simulation in canceling SA signal shown that both ADALINE network and
Back Propagation algorithm network could reduce SA signal with 100 % peak reduction.

For canceling 50 Hz signal in measuring SEMG from Biceps, the result indicated
that Adaptive Filter with external reference input could reduce 50 Hz noise signal but
could not cancel harmonic signal. For the measuring signal with amplitude 0.2 Volt,
ADALINE network and Back Propagation algorithm network gave S/N of output signal
8.29 dB and 6.68 dB respectively and for the measuring signal with amplitude 0.1 Volt,
ADALINE network and Back Propagation algorithm network gave S/N of output signal
6.24 dB and 5.19 dB.

By using Adaptive Filter without external reference input, the result shown that
we could cancel both 50 Hz noise signal and harmonic signal. For the measuring signal
with amplitude 0.2 Volt, ADALINE network and Back Propagation algorithm network
gave S/N of output signal 10.13 dB and 9.94 dB and for the measuring signal with
amplitude 0.1 Volt, ADALINE network and Back Propagation algorithm network gave S/N
of output signal 7.42 dB and 7.44 dB.

Finally, the result from canceling SA signal for measuring SEPs signal, while the
median nerve was stimulated, indicated that percent of peak reduction was 83.66% for

ADALINE network and 83.60% for Back Propagation algorithm network.



