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Abstract— Electromyography (EMG) signal picked up from the muscle fibers have signal in the range
below 1KHZ coupled with some noise .The objective is to apply de-nosing by wavelet. Biomedical
amplifier AD620 is used for detecting the EMG signal having the gain 4 and approach in 20 to 500Hz. A
notch filter is used to eliminate 50Hz pick up. Wave let de-nosing is used to estimate the transform
coefficients of basis signals removing the noise. MATLAB is used to calculate the average power of signal.
The muscle activates of normal and abnormal persons are compared in case of writer’s cramp the cases
of alphabets A, B, C are taken for comparison by trapezoidal integration.

Wavelet de-nosing, EMG signal, MATLAB, Biomedical amplifier AD620, notch filter, Wavelet transform
I. INTRODUCTION

"Electromyography (EMG) is an experimental technique as shown in fig.1, concerned with the development,
recording and analysis of myoelectric signals. EMG signal [9]. Surface electrode converts the biomedical
Signals into Electrical signals..Electromyography (EMQG) picked up from the muscle or skin surface by suitable
electrodes display a continuous chain of action potentials related to motor unit action potentials [MUAPS].
There is some noise associated with these. A group of action potentials of muscle fibers called MFAP give rise
up MUAPS. Neuron signals [1-2] are superimposed on MFAP for maintaining a certain level of force, the alpha
motor neuron excite the muscle fibres until these shrink [8].
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Fig.1 Block Diagram of EMG

Il. ANALOG BLOCK

The analog block fig.2 consists of a differential amplifier which amplifier the difference created by the feeble
bio-medical signals We use AD620 a bio medical amplifier for detecting the EMG signal this is band pass filter
with a band pass filter having gain 4 and range 20 to 500Hz. And this signal is notch filtered to eliminate SOHz
pick up line voltage noise. The Band Pass filter and the notch filter which uses three 741 op amps are replaced
with LM324 to have better CMRR and less circuitry. This analog signal is seen in the digital CRO and Get in to
PC using USB Cable and DSWAVESETUP software.
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Fig.2 Analog Block

111.SIGNAL PROCESSING

The signal from DSO is taken and is saved as excel file. It is imported into the MATLAB [12] and the
following signal processing as shown in fig.3 steps are applied moving average filter, .Butterworth band pass
filter, Butterworth band stop filter, Full wave rectification, Power Calculation, Wavelets de-nosing.
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Fig 3. Signal processing

IV.GETTING SIGNAL INTO MATLAB

The saved signal which is in the form of MSEXCEL format is read into the MATLAB using xIsread
command available in the MATLABJ11].

Syntax:[num,txt,raw |=xlsread(filename)

[num,txt,raw]=xIsread(filename,sheet)

[num,txt,raw ]=xlsread(filename,range)

[num,txt,raw]=xlsread(filename,sheet,range)

V. FILTERING APPROACH
The basic concept of filtering is to remove the unwanted frequencies and allow the pass band frequencies

with the desired pass band gain .A moving average filter smoothen the signal and is used to remove the random
spikes present in the signal. Here 10 point moving average filter is used to remove the spikes in signal and
smoothen it. The butter worth filter gives maximally flat response using buttord function to get the optimal order
of the function. The butter worth band pass filter is designed to allow frequencies from 20Hz to 250Hz with a
pass band ripple of 2dB and stop band ripple of 40dB.The 50Hz pick up noise from the line supplies add up with
the signal and it can be eliminated by using a band stop notch filter. Full wave rectification gives positive peaks
and removes negative peaks present in the signal.
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The average power calculation of the EMG signal plays an important role in determining muscle activity of
the muscle. By daily taking these measurements of muscle activity and saving them we can easily tell the patient
condition. To calculate the muscle fatigue, we have to calculate the average power which can be calculated by
using the Avg power command in MATLAB to the DSP data [5-6]. The signal power in MATLAB is first
calculated by calculating power spectral density and then calculating power.

To compute the average power in particular frequency band [5], a rectangular approximation of integral
of power spectral density (PSD) is used. For matrix type of signal, computation is done column wise and it is
assessed if the total average power contained in one sided or two sided spectrum [10] as shown in tablel

Table-1 ranges of one sided or two sided spectrum

Type Signal Range
One sided Even (0,pi)
One sided Odd (0,pi)
Two sided Even and odd (0,2pi)

Frequency range is two element vector of frequencies between which calculation is done in case of mismatch,
the closest value is used. First frequency value is included in the calculations whereas second value is excluded.

VI.WAVELET ANALYSIS IN EMG SIGNAL PROCESSING

Everywhere around us are signals that need to be analysed. Seismic tremors, human speech, engine vibrations,
medical images, financial data, music, and many other types of signals have to be efficiently encoded,
compressed, cleaned up, reconstructed, described, simplified, modelled, distinguished, or located[3]. Wavelet
analysis is a new and promising set of tools and techniques for doing this. Wavelet analysis gives us an
improved method involving a windowing technique having regions of variable dimensions. Such analysis is
uses long time intervals needing exact low frequency information and shorter region of high frequency [13], in
comparison with time based and short time fourier transform [3,4]:

Several families of wavelets that have proven to be especially useful are Harr, Daubechies, Biorthogonal,
Coiflets, Symlets, .Morlet,. Mexican Hat,. Meyer.
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Fig.4 Wavelet Fourier analysis

The signals of EMG of are detected by skin- fixed electrodes. Muscles are known to give electric signal of the
order of 0.1 to Smv in developing a sensitive system we have to take into the consideration anti jamming factor,
noise and interference. Generally such signals are in this same range 0-1000Hz but in some cases high
frequency as well as dc signals are included.

Most useful EMG signals are in the range of 50-150Hz [4]. Noise is assumed to have a Gaussian distribution
[5] .we can represent these by

f(t) = s(t) + n(t)
(1)
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Where s (t), n (t) denotes EMG signals and White Gaussian Noise N (0, ¢ 2), respectively. To do a multi-
resolution signal analysis for equation (1), it may be noted that the wavelet transform of signals exhibit a greater
change in value when position is odd. Moreover, such coefficients for noise are uniform for all scales. When
scales increase, the coefficient amplitude is less. Normally EMG signals are in large scales where as noise in
small scale. So the wavelet denoising as to currently estimate the transform coefficients of basic signals after
removing noise component. The conventional wavelet denoising has a threshold level which can be divided into
soft and hard.
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Fig.5 De-Noised EMG Signal using wavelets

VII. RESULTS

The EMG signal is measured from the normal subject shown in fig.6 and abnormal subject shown in fig.7
who is having writer‘s cramp, are de-noised their muscle activities [7] while writing alphabets A, B, C and also
compared both normal and abnormal shown in fig.8.
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Fig.6 De-Noised EMG Signal for Normal Subject
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Fig.7 De-Noised EMG Signal for Abnormal Subject

The observational values of normal and abnormal subjects are shown in table-2 while hand writing.

Table-2 MUAPs for normal and abnormal persons

Sl.no Max Amplitude Range Observation

1 -180 to 200 mV Normal

2 -5to4 mV Abnormal

Z = cumtrapz(X, Y) computes the cumulative integral of Y with respect to X using trapezoidal integration.
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Fig.8 Comparison of normal and abnormal persons while hand writing

VIIl. CONCLUSION

Finally for proposed system effective signal detection has been obtained but with some noise more noise
redundant methods are to be used to get pure signal .An effective data base with high recognition has to be
implemented.
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