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MODULE BASED ON WAVELET-TRANSFORM FOR
ELECTROMYOGRAPHY SIGNALS PROCESSING

Hamad Shejoon Hamed

student,

Bachelor’s Degree

Department of Biomedical Engineering

Kharkiv National University of Radio Electronics

As known, electromyography (EMG) is a standard tool for the registration of the
muscle activity [1]. EMG signal carries valuable information regarding the
neuromuscular system [1]. So, signals conditioning and processing are very critical to
obtain reliable results from surface EMG. There are a lot of different methods of
biosignals pre-processing, processing, analysis, simulation, decomposition and
quality improvement etc [1-14]. In clinical studies active harness for development of
the biomedical application based on methods by spectral, Fourier-transform, fractal,
statistical, phase portrait analysis, wavelet-transform for making the correct diagnosis
[1-14]. Hence still there is an eminent request for new techniques that address
improving the quality of measured EMG signals [6-14].

This topic is relevant significant and interesting for most investigators and
clinicians in the field of movement analysis and kinesiology, because EMG is used in
biomechanics, motor control, neuromuscular physiology, movement disorders,
postural control, physical therapy, and rehabilitation. Thus, the purpose of this paper
is the development of the application based on wavelet-transform for
electromyography signals processing.

Analysis of EMG signal using wavelet transform is one of the most powerful
signal processing tools. It is widely used in the EMG recognition system [2-5].

We considered the main steps of the features EMG processing for the
development of the module and obtain the useful resolution components from the
signal. In developed software optimal EMG resolution component (sub-signal) was
selected, and then the reconstruction of the useful information signal was done. Noise
and unwanted EMG parts were eliminated throughout this process. The generalized
steps of the registration and transformation are shown on Fig. 1.
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Figure 1 — A diagrammatic representation of EMG registration and processing
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Preliminary results have shown that only the EMG features extracted from
reconstructed EMG signals of the first-level and the second-level detail coefficients
yield the improvement of class reparability in feature space. It will ensure that the
result of pattern classification accuracy will be as high as possible. Optimal wavelet
decomposition is obtained using the seventh order of the Daubechies wavelet and the
fourth-level wavelet decomposition. Developed module consists of 5 main units for
EMG processing based on wavelet-transform: data registration (patient’s data); data
measurement (recordation signals by surface electrodes); data wavelet analysis (based
on the Daubechies function); data classification for diagnosis (normal or pathology);
data storage (data storage for dynamics monitoring).

Data registration Data measurement Data wavelet Data classification Data storage
8t . , . . > . N orag
unit unit analysis for diagnosis unit

Figure 2 — A structure diagram of a module for wavelet analysis of EMG

The obtained results allow in the automated mode of developed module execute
processing and analysis EMG signals for classification data. It’s to need for making
correct diagnosis and monitoring signal parameters in dynamics after treatment of the
patient.
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