
Volume-04                    ISSN: 2455-3085 (Online) 

Issue-04                RESEARCH REVIEW International Journal of Multidisciplinary 

April -2019   www.rrjournals.com [UGC Listed Journal]  

 

RRIJM 2015, All Rights Reserved                                                                                                                                 680 | P a g e  

A Study of Wavelet Analysis and its Applications  
 
Dr. Shiv Kumar 
 
Associate Professor, D.A.V. College Jalandhar (india) 

 
 

ARTICLE DETAILS  ABSTRACT 

Article History 
Published Online: 15 April 2019 
 

 Wavelet investigation has turned into a noteworthy computational apparatus in flag 

preparing and picture handling applications. The wavelet investigation is prestigious for its 

fruitful way to deal with the issue of breaking down a flag in both time space and recurrence 

area. Breaking down non stationary flag had been a major test for different change 

strategies. The change methods, for example, Fourier Transform (FT), short time Fourier 

Transform (STFT) are bombed in dissecting non-stationary signs. Yet, wavelet transform 

(WT) procedures can almost certainly break down both stationary and non-stationary flags 

in a successful way. 

Keywords 
Wavelet, transform techniques.  

 

 
1. Introduction 

There is a fast advancement occurring in the field of 

Electrical Engineering. The activity and upkeep of the 

interconnected power framework and its security are winding 

up increasingly unpredictable and significant. Flag preparing is 

significant as the signs contain a great deal of data about the 

conduct of the framework and the unexpected changes 

occurring.  

 

There are loads of current innovations being acquainted 

with break down these signs. Fourier examination is one of the 

techniques connected for flag preparing. Fourier examination is 

a strategy for characterizing occasional waveforms as far as 

trigonometric capacities. It separates the signs into sinusoids at 

different frequencies. It changes the flag from time sensitive to 

recurrence based. The disadvantage of Fourier examination is 

while changing the information from time space to the 

recurrence area, the time data is lost and it is unfit to separate 

data about the season of event of an occasion. To beat this 

inconsistency, Short Time Fourier Transform (STFT) is 

presented. It is a kind of trade-off between the time-and 

recurrence based perspectives on a flag. The data is given 

constrained exactness, and that accuracy is controlled by the 

measure of the time window. In any case, when a specific size 

is picked for the time window, that window stays same for all 

frequencies.  

 

To precisely investigate signals that have unexpected 

changes, we have to utilize another class of capacities that are 

very much limited in time and recurrence. Wavelet Analysis has 

the capacity of uncovering parts of information that other flag 

investigation methods are unfit to give. Debnath, Lokenath 

presents the idea of wavelet started from the investigation of 

time-recurrence flag examination, wave spread, and testing 

hypothesis (2002). It dissects the limited zone of a bigger flag.  

 

It bears an alternate perspective on information than those 

exhibited by conventional systems; wavelet investigation can 

regularly pack or de-commotion a flag without obvious 

corruption of the first flag. The accessibility of a wide scope of 

wavelet families is a key quality of wavelet investigation. The 

correct decision of wavelet; relies upon the application being 

considered. Wavelet examination can likewise be named 

Continuous and Discrete Wavelet Transform. The different 

types of wavelet transform families are listed below: 

 Haar wavelet 

 Daubechies wavelet 

 Biorthogonal wavelet 

 Coiflets wavelet 

 Symlets wavelet 

 Morlet wavelet 

 Mexican hat wavelet 

 Meyer wavelet 

 

2. Review of literatures 

The subject of wavelet examination has as of late drawn a 

lot of consideration from scientific researchers in different 

controls. It is making a typical connection between 

mathematicians, physicists, and electrical specialists.  

 

This territory will comprise of the two monographs and 

altered volumes on the hypothesis and utilizations of this 

quickly creating subject. Its goal is to address the issues of 

scholastic, modern, and administrative analysts, just as to give 

instructional material to educating at both the undergrad and 

graduate dimensions.  

 

This fourth volume of the arrangement is an accumulation 

of twelve papers gave to wavelet examination of geophysical 

procedures. Notwithstanding a starting survey article 

composed by the editors, this volume covers such significant 

zones as barometrical choppiness, seismic information 

investigation, identification of signs in boisterous conditions, 

multifractal examination, and examination of long memory 

geophysical procedures.  

 

In 1982 Jean Morlet a French geophysicist, presented the 

idea of a 'wavelet'. The wavelet implies little wave and the 

investigation of wavelet change is another device for seismic 

flag examination. Quickly, Alex Grossmann hypothetical 

physicists contemplated opposite equation for the wavelet 

change. The joint coordinated effort of Morlet and Grossmann 

[5] yielded a definite scientific investigation of the consistent 

wavelet changes and their different applications, obviously 

without the acknowledgment that comparable outcomes had 
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just been acquired in 1950's by Calderon, Littlewood, Paley 

and Franklin. In any case, the rediscovery of the old ideas gave 

another strategy to breaking down a capacity or a flag. For 

subtleties one can see Morlet et al. [8], Debnath [4].  

 

Wavelet examination is initially acquainted all together with 

improve seismic flag investigation by changing from shortime 

Fourier examination to new better calculations to distinguish 

and break down unexpected changes in signs Daubechies 

[2,3], Mallat [6].  

 

In time-recurrence examination of a flag, the traditional 

Fourier change investigation is deficient in light of the fact that 

Fourier change of a flag does not contain any neighborhood 

data. This is the significant disadvantage of the Fourier change. 

To beat this disadvantage, Dennis Gabor in 1946, first 

ntruduced the windowed-Fourier change, for example brief time 

Fourier change referred to later as Gabor change.  

 

Meyer [7] found the current writing of wavelets. Later 

numerous prominent mathematicians for example I. 

Daubechies, A. Grossmann, S. Mallat, Y. Meyer, R. A. deVore, 

Coifman, V. Wickerhauser made an exceptional commitment to 

the wavelet hypothesis. The cutting edge uses of wavelet 

hypothesis as various as wave spread, information pressure, 

flag preparing, picture handling, design acknowledgment, PC 

illustrations, the identification of air ship and submarines, 

improvement of CAT outputs and some other restorative 

picture innovation and so on in this investigation, our principle 

objective is to discover the upsides of wavelet change 

contrasted with Fourier change. 

 

3. Results and discussion 

Wavelet Decomposition 

In Wavelet disintegration, a flag is decayed by going it 

through arrangement of low pass and high pass channels. The 

low pass channel extricates the coarse flag data called 

estimation. Then again, the high pass channel extricates the 

sharp advances and loud parts of the flag called detail 

(Manikandan and Madheswaran, 2007). After the separating 

procedure the resultant signs are down examined to keep up 

great goals.  

 

The deterioration procedure can be iterated by further 

breaking down the guess and it is proceeded until the ideal 

dimension is come to. A three dimension wavelet decay tree 

structure is appeared in Fig 1. Essential changes must be done 

in the most profound dimension of disintegration and after that 

the first flag can be remade from decayed coefficients utilizing 

base up methodology. 

 
Figure 1: Wavelet decomposition tree structure 

 

Decomposition of Non-Stationary Signals 

The stationary idea of flag has principal significance in flag 

examination. The signs whose recurrence content don't change 

in time are called stationary signs i.e., recurrence substance of 

stationary signs don't change in time. For this situation all 

recurrence segments exist consistently. For example the 

signal, 

x(t)=sin(2π*25*t)+sin(2π*50*t)+sin(2π*100*t) (1) 

 

is a stationary flag since it has frequencies of 25, 50 and 

100 HZ at untouched moments. In opposite, the flag whose 

recurrence content always fluctuates in time is called non-

stationary signs. The pictorial portrayal of nonstationary flag is 

appeared in Fig 2(a) which is the link of 20, 40 and 60 HZ 

frequencies. By dissecting a flag, Fourier change can most 

likely give what recurrence segments exist in the flag. Yet, it 

can't give at what time occasion the recurrence happens. 

Henceforth it isn't appropriate for breaking down non-stationary 

flag (Cristi, 2004). Wavelets can break down the non-stationary 

flag in productive way where the Fourier change fizzles. By 

picking fitting wavelet, single dimension wavelet deterioration 

can be performed on non-stationary flag so as to dissect it. The 

disintegration results in estimate and detail sub groups. The 

estimate appeared in Fig 2(b) contains all the recurrence 

segments since the most elevated recurrence segment (60HZ) 

in the non-stationary flag is much underneath as far as possible 

for the inspecting rate of the signal(2500/2=1250HZ). While the 

detail demonstrates the purposes of progress of flag i.e., it has 

recognized the focuses in time at which the recurrence of the 

flag changes as appeared in Fig 2(c). 

 

 
Figure 2: Wavelet decomposition of Non-stationary signal (a), approximation (b) and detail (c). Detecting Signal Discontinuities 
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The signal may undergo abrupt changes such as a jump or 

a sharp change in the first or second derivative. Detecting the 

abrupt changes is one of the major problems in signal 

processing. Wavelet analysis helps in detecting signal 

discontinuities as the wavelets are capable to analyze localized 

area of the signal. This analysis is carried out to determine: 

 At which time the change occurs  

 Amplitude of the change  

 Type of the change 

Fig shows the first level of approximation and detail sub 

bands respectively. The detail sub band shows exactly where 

the breakdown occurs. So the discontinuities are detected near 

the samples 50 and 150. 

 

 
Figure 3: Detecting signal discontinuities (a) Original signal with discontinuities (b) first level approximation (c) first level detail. 

 

A signal with discontinuities is shown in Fig 3(a). The 

discontinuities can be detected by performing single level 

wavelet decomposition. Short wavelets have to be chosen for 

decomposition since the short wavelets are more effective in 

finding signal rupture. 

 

4. Conclusion 

We have examined about certain utilizations of wavelet, for 

example, information pressure, recording of a sound flag, 

music flag, and unique mark check with the assistance of a 

wavelet change. We have additionally attempted to relative 

dialog of Fourier change and wavelet change referencing the 

downside of Fourier change, other than this we have examined 

the upsides of wavelet change. From our above exchange 

obviously the test results demonstrate that the wavelet change 

based methodology is superior to the current details based 

strategy and it requires less reaction investment which is 

progressively appropriate for online check with high precision. 
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