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Abstract—Most of transmission and receiving sig-
nals are often corrupted by noise which can
cause severe problems for downstream processing.
Therefore, an automated removal of noise would
be an invaluable first stage for many signal pro-
cessing tasks. There are various methods to re-
store a signal from noisy distortions. In this pa-
per, Discrete Wavelet Transform DWT to be an
invaluable accumulation tools and to be enjoyed
a rapidly increasing recognition of the signal pro-
cessing field for the purpose of sine and real au-
dio signal. Wavelet analysis can be compressed
or de-noised a signal without appreciable degra-
dation with the SIMULINK/ MATLAB. Wavelet
de-noise acts as to remove the noise present in
the signal while preserving the signal character-
istics, regardless of its frequency content. More-
over, Wavelets is decomposition function that it is
a capable method of de-noising. In this paper, ac-
cording to the analysis of system’s performances
such as Coiflet5, Daubechies9 and Daubechies10
Wavelets for different values of their order are
compared and tested for an audio signal. Further,
the variation of threshold values with respective
correlation values has been investigated for sine
and real audio signal in AWGN channel.
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I. INTRODUCTION

Modeling and removing noise and distortions are at the
core of theoretical and practical considerations in communi-
cations that limit the capacity of data transmission and that
they also affect the accuracy of the results in the signal mea-
surement systems. Another important factor here is that are
major problems in applications such as cellular mobile commu-
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nication, speech recognition, image processing, medical signal
processing, radar and any other application where these desired
signals cannot be isolated from this effect [1]. In this paper, it
was introduced the consideration methods to reduce noise in
a periodic audio signal and sine signal by using wavelet trans-
forms. In solving engineering problems, the use of wavelets in
signal and image processing has been found to be very useful
tool [2 to 7).

Wavelets are used in a variety of fields including physics
from the removal of noise from signals containing information.
Wavelets are superior to STFT and Fourier Transform because
its simultaneously process time and frequency. Wavelets can
be stretched at high frequency which provides fast changing
details [7,8]. In the case of low frequency, they are applied
to slow changing features. Without using complex numbers,
Wavelet can easily represent functions for discontinuities and
sharp peaks. The mathematical manipulation that affects syn-
thesis is called Discrete Wavelet Transforms (DWT). In order
to synthesize the signal by using Wavelet toolbox and then
reconstruct it from the wavelet orders [1].

The number of vanishing points is an important criterion
in choosing a Wavelet. If there are ‘n’ vanishing moments, it
means the Wavelet coefficients for nth order polynomial will
be zero. This implies that any scale upto (n-1)th order can
be drawn completely in scaling space. More vanishing points
means that the signal can be represented more accurately.
Symmetry considerations are useful for providing knowledge
about signal phasing. The regularity of a wavelet is also use-
ful for smoothness of the reconstructed signal. Daubechies
Wavelet comprises of a maximum number of vanishing mo-
ments and is not symmetrical in nature. Coiflet and Symlet
Wavelets are near-symmetrical in nature. The Coiflet Wavelet
has vanishing moments in its scaling function. Exact recon-
struction is possible in all three Wavelets [7 to 10].

The general procedure for de-noising requires basic three
steps are described. Firstly, decompose can be chosen a
wavelet. Secondly, it can be chosen a level N and to com-
pute the wavelet decomposition of the signal S. Thresholding
are expressed in detail coefficients for each level from 1 to N,
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select a threshold and apply soft or hard thresholding method
to the detail coefficients [11,12].

II. CONSIDERATION OF SINE AND AUDIO

SIGNAL

To do this, it will start to consider signal by creating a sine
wave, which is periodic and presents a well-known behavior.
First, it is necessary to define the time interval and to define
the angular frequency.

For an original audio file, the first is used wave device
to record. It is loaded from audio device to wave file in
SIMULINK toolbox. After then, it can be changed the configu-
ration parameter in simulation. The model does not have con-
tinuous states; hence it is used the solver ‘variablestep discrete’
instead of solver ‘ode45’. It can be disabled this diagnostic by
explicitly specifying a discrete solver in the solver tab of the
configuration parameters dialog or setting ‘automatic solver
parameter selection’ diagnostic to ‘none’ in the diagnostic tab
of the configuration parameters dialog. In Figure 1 shows the
creation of audio acquire to record in SIMULINK.
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FIGURE I: BLOCK DIAGRAM OF AUDIO ACQUIRE TO RECORD

In Figure 2, it can be realized the source block parameter
from wave device. It can be read audio data samples from a
standard window audio device in real time. In this block pa-
rameter, it can be changed a variety of parameter values such
as suitable sample rate in Hertz, sample width (16 bits), queue
duration in time in sec and data type system double [13-27].
In Figure 2 shows that the received audio file from microphone
speaker.
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FIiGure II: BLocK DIAGRAM OF AUDIO ACQUIRE FROM

SPEAKER

In Figure 2, it can be realized the sink block parameter To
wave file. It can be write audio data samples to a standard
window PCM formal “WAV” audio file in real time. In this
block parameter, it can be changed a variety of parameter val-
ues such as sample rate (16) bits and it can be chosen variable
source file name.
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III. DESIGN OF INVESTIGATION

The performance of a sine signal and real voice or audio
signal over digital processing system is also presented.

A. De-noising Process for Sine Signal

To investigate the performance of a sine signal over digital
processing system is expressed in Figure 3.
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FIGURE III: FLOw DIAGRAM OF DE-NOISING FOR SINE SIG-
NAL

B. De-noising Process for Audio Signal

To investigate the performance of a real audio signal over
digital processing system is expressed in Figure 4.
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IV. TEST AND RESULTS FOR SINE SIGNAL

This section presents not only simulations results that are
carried out but also analyze over these results and comments.
These simulation modules are implemented taking the stan-
dard design parameters are shown in workspace’s.

In Figure 5 and Figure 6 for Coiflet5 is considered for origi-
nal, with Gaussian noise, de-noise signal and correlation curve.
After then, Daubechies with order 9 is shown in Figure 7 and
Figure 8. The next step, db10 wavelet filter is considered to re-
alize this results. In sinus waveform is taken into the frequency
of 250Hz due to real voice is in that range.

To be able to examine the effect of de-noise signal, random
white Gaussian noise are added over the AWGN channel in
Figure 5 and Figure 6. In most of the research, the simula-
tion are carried out S/N= 10 dB which is the better channel
situation and very low noise.

]

FiGure VI: Coir5’s CORRELATION @ 0

After running in MATLAB simulation, it is also investi-
gated the effect of cross correlation D between original signal
and signal de-noise with data cursor.
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FIGURE VIII: DAUBECHIES 9’S CORRELATION @ 0
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FIGURE IX: DAUBECHIES 10’S DE-NOISE SINE SIGNAL

At the last, it can be concluded that there are some distor-
tion between the white noise sine signal and de-noise resultant
sinusoidal function for three wavelet families in Table 1. The
level of distortion also depends on the detection method on real
environment. By analyzing all of results, it can be known the
evaluation of threshold values and shows cross correlation to
determine the best result in Daubechies9 after noise reduction.
Finally, it can be realized that the effects of sine signal are not
serious for this analysis.
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FIGURE X: DAUBECHIES 10’S CORRELATION @ 0

TABLE I: COMPARISON OF SINE SIGNAL Syl
T T T T T T T T T

Wavelet Filter | Threshold | Correlation X
Coifletb 0.3598 0.9967 =
Daubechies9 0.6817 0.9969 =
Daubechies10 0.5659 0.9976 u

V. TEST AND RESULT FOR AUDIO SIGNAL

This section presents not only simulations results that are
carried out but also analyze over these results and comments.
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FiGURrE XI: CoIir5’s DE-NOISE AUDIO SIGNAL

These simulation modules are implemented taking the stan-
dard parameters are taken for Coifletb and db9. The next step,

A

db10 wavelet filter is considered to realize as shown in Figure - .
12 to Figure 16. This paper is taken into the frequency of
250Hz.According to the simulation result, de-noise signal can FIGURE XIV: DAUBECHIES 9’S CORRELATION @ 0

be compared with the original sine function. In these com-
parison, sine function has less interference than real voice over
AWGN channel. Thus, it can be clearly seen that the Coiflet
wavelet filter is reliable for this audio signal.

The Daubechies 9’s filter can be seen over Gaussian noise
signal. By comparison performance the above Coiflet5 noise
signal’s figure, there is no significant plot of result.

This work is licensed under a Creative Commons Attribution 4.0 International License.
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FIGURE XVI: DAUBECHIES 10’S CORRELATION @ 0

At the last, it can be concluded that there is some distor-
tion between the white noise voice signal and de-noise resultant
sinusoidal function for two wavelet families. The level of distor-
tion also depends on the detection method on real environment.
By analyzing all of results, it can be known the evaluation of
threshold values and shows cross correlation to determine the
best result after noise reduction. Finally, it can be realized
that the effects of voice signal are not serious for this analysis.

TABLE II: COMPARISON OF AUDIO SIGNAL

Wavelet Filter | Threshold | Correlation Values
Coifleth 0.0033 0.993
Daubechies9 0.0042 0.9861
Daubechies10 0.0097 0.9791

The two wavelet families have been evaluated in case
of audio signal in Table II. For Coiflets, Daubechies9 and
Daubechies10 are considered the result of performance. By
studying this simulation result, the correlation value is max-
imum in the case of at Coiflets at lagO is followed by
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Daubechies9 and Daubechies10. Therefore, the theoretical val-
ues and simulated values of threshold are matched for the kinds
of wavelet filters.

VI. CONCLUSION

In Coifleth Wavelet and Daubechies9 and 10 Wavelet, it has
been found that the performance of Coiflet Wavelet is the best
is followed by Daubechies10 and then Daubechies9 Wavelet.
When it is observed that the value for Coifletb Wavelet, the
pattern observed for threshold value is the best fit. The max-
imum value of correlation is found at Daubechies10, followed
by Coiflets and Daubechies9. There is no significant differ-
ence in the correlation values is very minimal for Coiflet5 and
Db10.Thus, it has been found to be the best for de-noising
purposes. De-noising of audio signal has been achieved suc-
cessfully using wavelets. This provides a practical approach on
how noisy audio in wavelet form incorporated with white Gaus-
sian noise can be de-noised. A high correlation value above
99 percent for sine signal with two wavelet families Coiflet5,
db9, db10 and above 99 percent for real audio signal with two
wavelet families Coiflet5 and db10 at lag value of zero has been
achieved.
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