
 
Abstract: This paper presents the several applications of Continuous 
wavelets. Wavelet transforms are becoming of increasing interest for 
signal analysis under the form of continuous wavelet transform and 
for image compression under the form of discrete wavelet transforms. 
Wavelet transformation and music have numerous things in common: 
both have somewhat to do with time-frequency images and constant 
qualified bandwidth analysis. We designate particular applications of 
the continuous wavelet transform in the music processing. The 
foremost applications are analysis and pitch-shifting or the 
corresponding time-extending, for which we give an algorithm. 
Wavelet transforms are a mathematical resources for execution signal 
examination when signal frequency differs over time. For convinced 
modules of signals and images, wavelet analysis offers more accurate 
information around signal statistics than other signal analysis 
methods. Speech and audio processing, Image and video processing, 
biomedical imaging and 1D and 2D applications in communications 
and geophysics, these are most useful common applications. 
Keywords:  

I. INTRODUCTION 

A wavelet is a waveform of professionally imperfect length that has a 
normal value of zero and non-zero norm. Equate wavelets with sine 
waves, which are the foundation of Fourier analysis. Sinusoids do not 
have imperfect interval, they spread from -∞ to +∞. Although 
sinusoids are flat and expectable, wavelets tend to be unequal and 
irregular. Wavelet analysis is a signal decay as a linear combination 
of scaled and shifted waveforms. Fourier analysis contains of 
breaking up a signal into sine waves of numerous frequencies. 
Similarly, wavelet analysis is the infringement up of a signal into 
moved and mounted forms of the original wavelet or mother wavelet. 
Independent spotting at images of wavelets and sine surfs, they can 
see instinctively that signals with strident changes might be better 
analyzed with an unequal wavelet than with a flat sinusoid. 
The main use of a continuous wavelet transform (CWT) is to 
distribute a function of continuous time into wavelets. Unlike Fourier 
transform, the continuous wavelet transform clamps the ability to 
build a time-frequency demonstration of a signal that deals exact 
worthy time and frequency localization. The continuous wavelet 
transform of a function x(t) is  

 
Where ᴪ(t) is a continuous function in both the time domain and the 
frequency domain called the mother wavelet and the over line 
characterizes operation of complex conjugate. The foremost 
determination of the mother wavelet is to offer a source function to 
make the daughter wavelets which are basically the interpreted and 
mounted forms of the mother wavelet. To improve the original 

 
 

function x(t), the major inverse continuous wavelet transform can be 
subjugated. 

 

 is the dual function of ᴪ(t) and  

Sometimes  then the admissible constant becomes 

 
Conventionally, this constant parameter is called wavelet admissible 
constant. A wavelet admissible constant satisfies the range of 
0<Cᴪ<∞. Which is named an admissible wavelet. An admissible 

wavelet suggests that  so that an admissible wavelet 
essential integrate to zero. To recuperate the original function x(t), 
the another inverse continuous wavelet transform can be subjugated. 

 
This inverse transform recommends that a wavelet must be defined 

as ; where w(t) is a window. Such 
demarcated wavelet can be named as an analyzing wavelet, since it 
acknowledges to time-frequency analysis. 
The continuous wavelet transform is a convolution of the input 
archives preparation with a set of tasks shaped by the mother wavelet. 
The convolution can be planned by using a FFT algorithm. Typically, 
the output Xw(a,b) is a somatic appreciated function but when the 
mother wavelet is amalgamated. A multifaceted mother wavelet will 
interpret the continuous wavelet transform to a multifaceted valued 
function. The power spectrum of the continuous wavelet transform 
can be categorized by |Xw(a,b)|2. 
The greatest collective applications of wavelet transform is image 
density. The assistance of using wavelet shaped coding in image 
density is that it proposals important developments in image 
superiority at higher density ratios over conservative techniques. 
Since wavelet transform has the competence to decay multifaceted 
information and designs into straightforward systems, it is generally 
used in audibility processing and pattern appreciation, but it has been 
also recommended as an immediate frequency estimator. Also, 
wavelet transforms can be efficient to the succeeding scientific 
investigation parts: edge and corner detection, partial differential 
calculation explaining, transient detection, filter design, 
electrocardiogram (ECG) analysis, surface analysis, business data 
inspection and bearing analysis. Wavelet transforms can also be used 
in Electroencephalography (EEG) data analysis to recognize epileptic 
points subsequent from epilepsy. Wavelet transform has been also 
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successfully used for the illumination of time series of land slides. 
Continuous Wavelet Transform (CWT) is identical current in 
important the damping ratio of oscillating.  
The continuous wavelets have been created for various applications: 
 

 Poisson wavelet 
 Morlet wavelet 
 Modified Morlet wavelet 
 Mexican hat wavelet 
 Complex Mexican hat wavelet 
 Shannon wavelet 
 Meyer wavelet 
 Difference of Gaussians 
 Hermitian wavelet 
 Hermitian hat wavelet 
 Beta wavelet 
 Causal wavelet 
 μ wavelets 
 Cauchy wavelet 
 Addison wavelet 

II.   CW APPLICATIONS 

Poisson wavelet: In useful analysis, numerous dissimilar wavelets are 
known by the designation Poisson wavelet. In one setting, the term 
"Poisson wavelet" is recycled to signify a family of wavelets 
measured by the set of positive digits, the acquaintances of which are 
related through the Poisson probability distribution. For each positive 
integer n the Poisson wavelet ᴪn(t) is  

 

 
Fig. 1: Members of the family of Poisson wavelets corresponding to 
n = 1, 2, 3, 4. 
Morlet wavelet: The Morlet wavelet (or Gabor wavelet) is a wavelet 
poised of a multifaceted exponential (carrier) increased by a Gaussian 
window (envelope). This wavelet is thoroughly connected to human 
awareness, both hearing and vision. 
The wavelet is defined as a constant kσ deducted from a plane wave 
and then restricted by a Gaussian window: 

 

Where,  is the acceptability measure, and the 
normalization constant cσ is 

  
The Fourier transform of the Morlet wavelet is: 

 

The Morlet wavelet transform technique obtainable suggestions an 
instinctive bridge between frequency and time evidence which can 
illuminate clarification of multifaceted head trauma spectra achieved 
with Fourier transform. The application of the Morlet wavelet 
analysis is also recycled to distinguish abnormal heartbeat 
performance in the electrocardiogram (ECG). Since the deviation of 
the abnormal heartbeat is a non-stationary signal, this type of signal is 
right for wavelet-based analysis. The Morlet wavelet transform 
method is realistic to music record. It produces very perfect results 
that were not potential using Fourier transform methods. The Morlet 
wavelet transform is accomplished of taking short spurts of recapping 
and irregular music records with a clear start and end time for each 
reminder. 

 
Fig 2: Real-valued Morlet wavelet 

 
Fig 3: Complex-valued Morlet wavelet 
Gabor wavelets are wavelets conceived by Dennis Gabor using 
multifaceted functions built to help as a foundation for Fourier 
transforms in information concept applications. They are actual 
comparable to Morlet wavelets. They are also carefully connected to 
Gabor filters. The significant assets of the wavelet is that it reduces 
the product of its standard deviancies in the time and frequency 
domain. 
Modified Morlet wavelet: Modified Mexican hat, Modified Morlet 
and Dark soliton or Darklet wavelets are resulting from hyperbolic 
(sech) (bright soliton) and hyperbolic tangent (tanh) (dark soliton) 
pulses. These functions are resulting naturally from the solutions of 
the nonlinear Schrödinger equation in the irregular and normal 
dispersal governments in a similar fashion to the way that the Morlet 
and the Mexican hat are derived. The modified Morlet is defined as: 

 
Mexican hat wavelet: In mathematics and numerical analysis, the 
Ricker wavelet 

 

 
Fig 4: Mexican hat 
Complex Mexican hat wavelet: the complex Mexican hat wavelet is 
a low-oscillation, complex-valued, wavelet for the continuous 
wavelet transform. This wavelet is expressed in relations of its 
Fourier transform as the Hilbert methodical signal of the conservative 
Mexican hat wavelet 
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This wavelet can be communicated in terms of the error function, as: 

 
Shannon wavelet: a Shannon wavelet can be either of real or 
complex type. Signal examination by model band pass filters 
describes a rottenness known as Shannon wavelets or sinc wavelets. 
The Haar and sinc systems are Fourier duals of each other. 
The FT of the Shannon mother wavelet is given by mathematically 

 
Where the (normalized) gate function is defined by 

 
The systematic expression of the real Shannon wavelet can be 
originate by taking the inverse FT 

 (or) 

 

Where,  which is the usual sinc function that looks 
in Shannon sampling theorem. 
The scaling function for the Shannon MRA or Sinc-MR) is given by 
the sample function 

 

 
Fig 5: Real Shannon wavelet 
In the case of complex continuous wavelet, the Shannon wavelet is  

 
Meyer wavelet: The Meyer wavelet is an orthogonal wavelet 
suggested by Yves Meyer. As a type of a continuous wavelet, it has 
been functional in a number of cases, such as in adaptive filters, 
fractal arbitrary fields, and multi-fault arrangement. The Meyer 
wavelet is substantially differentiable with infinite sustenance and 
distinct in frequency domain in terms of function v as 

 

Where,  

 
Fig 6: Spectrum of the Meyer wavelet. 
The Meyer scale function is given by mathematically 

 

 
Fig 7: Meyer scale function. 
In the time-domain, the waveform of the Meyer mother-wavelet has 
the form as shown in the below figure. 

 
Fig 8: Meyer wavelet. 
Hermitian wavelet: Hermitian wavelets are a family of continuous 
wavelets, which is used in the continuous wavelet transform. The nth 
order Hermitian wavelet is demarcated as the nth imitative of a 
Gaussian distribution: 

 
Where Hn(x) signifies the nth Hermite polynomial. 
Hermitian hat wavelet: The Hermitian hat wavelet is a short-
oscillation, multifaceted-appreciated wavelet. The real and imaginary 
portions of this wavelet are separate to be the second and first 
derivatives of a Gaussian respectively. 

 
The Fourier transform of this wavelet is 

 
The Hermitian hat wavelet contents the acceptability standard. The 
pre-factor Cᴪ in the determination of the individuality of the 
continuous wavelet transform is: 

 
Beta wavelet: Continuous wavelets of dense provision can be 
constructed, which are connected to the beta scattering. The process 
is consequent from probability distributions exhausting blur 
derivative. These new wavelets have impartial one cycle, so they are 
named unicycle wavelets. They can be observed as a soft diversity of 
Haar wavelets whose form is fine-adjusted by two restrictions alpha 
and beta. 
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The beta circulation is a continuous probability distribution distinct 
over the interval 0≤t≤1. It is considered by a connect of parameters, 
specifically alpha and beta according to: 

 
The normalizing factor is  

 

III.   RESULTS ANALTSIS 

The continuous wavelet transform and scalogram using sym2 wavelet 
at all integer scales from 1 to 32, using a fractal input signal as shown 
in figure 9. 

 
Fig 9: continuous wavelet transform and scalogram using sym2 

 
Fig 10: the coefficients plot, the coefficients line plot corresponding 
to the scale a = 24, and the local maxima plot. 

The Continuous wavelet examination is uni-variate or bi-variant one 
dimensional input signals. The noisy sinusoidal signal as shown in 
above figure 10. Here, the data size is in noise sin wavelet is db4, 
sampling period is 1 sec, scale setting is in step by step mode (i.e., set 
the scales of 1 to 48 in steps of 1). 
 

IV. CONCLUSION 

The likelihood of continuous surveillance of the dominant frequency 
and the dominant power (and other coefficients calculated on this 
basis) gives opportunities for a wider application of the proposed 
method in the medical diagnosis of digestive systems. The situation 
of the impairment is designated by a topmost in the longitudinal 
variation of the transformed reaction. Applications of Gaussian 
wavelet for single-dimensional complications and reverse bi-
orthogonal wavelet for double-dimensional constructions are 
obtainable. An application of continuous wavelet transform (CWT) 
for the investigation of voltage flicker-produced signals is planned. 
With the time-frequency localization appearances embedded in 
wavelets, the time and frequency information of a waveform can be 
inherently accessible, thereby attractive the intensive care of voltage 
flicker-produced signals at dissimilar time intervals. The Morlet 
wavelet has been designated as the foundation function for the CWT 
in the suggested method. 

REFERENCES 

1.  A Real-Time Gabor Primal Sketch for Visual 
Attention "The Gabor kernel satisfies the admissibility 
condition for wavelets, thus being suited for multi-
resolution analysis. Apart from a scale factor, it is also 
known as the Morlet Wavelet." 

2. Time-Frequency Dictionaries, Mallat 
3.  Zhang, D.; Wang, K. "Wavelet-based cascaded adaptive 

filter for removing baseline drift in pulse 
waveforms". IEEE Transactions on Biomedical 
Engineering.  

4. Abbasion, S.; et al. (2007). "Rolling element bearings 
multi-fault classification based on the wavelet denoising 
and support vector machine". Mechanical Systems and 
Signal Processing.  

5. H.M. de Oliveira, G.A.A. Araújo, Compactly Supported 
One-cyclic Wavelets Derived from Beta 
Distributions, Journal of Communication and Information 
Systems. 

6. Matsuura, Y., and Takada, H., Form and its nonlinear 
analysis for the use of electrogastrogram as a 
gastrointestinal motility test. Forma 26(1):39–50, 2011.  

7. Koch, K. L., and Stern, R. M., Handbook of 
electrogastrography. Oxford University Press, New York, 
2004.  

8. Tomczyk,A.,andJonderko,K.,Multichannelelectrogastrogra
phyasanoninvasivetoolforevaluationofthegastricmyoelectric
alactivity a study on reproducibility of electrogastrographic 
parameters before and after a meal stimulation. Ann. Acad. 
Med. Siles. 61:5, 2007.  

Suraj Punj Journal For Multidisciplinary Research

Volume 9, Issue 4, 2019

ISSN NO: 2394-2886

Page No: 195


