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1. Introduction: - 

              Wavelets are mathematical functions which cut up the data or signal into different 

frequency components and then study each component by using resolution method to its scale. 

For this purpose we use Multi Resolution Analysis (MRA) method, in which we translate and 

dilate the signal according to requirement for localization purpose. A function 𝜓defined on 

𝐿2(ℝ) satisfying the following bare minimum condition,(Chistian,B. [1]): 

                                                𝜓 ∈ 𝐿2, ∥ 𝜓 ∥2= 1                         (1) 

And 

                                       2π ∫
|�̂�(𝑎)|

|𝑎|ℝ
 𝑑𝑎 = 𝐶𝜓 < ∞                    (2) 

is called mother wavelet or simply wavelet. All wavelets occurring in practice are 𝐿1 − 

functionsas well, most of them are continuous (Haar wavelet isn't), many are differentiable and 

the wavelets that are most popular have compact support. 

  For functions 𝜓 ∈ 𝐿2 satisfying t 𝜓 ∈ 𝐿1  i.e.∫|𝑡||𝜓(𝑡)| 𝑑𝑡 < ∞, the condition (2) is 

equivalent to 

∫ 𝜓(𝑡)dt = 0 or �̂�

∞

−∞

(0) = 0. 

i.e. a wavelet has mean value zero or the graph 𝐺(𝜓) of a wavelet𝜓lies partly above and partly 

below the t-axis. 

 Wavelets provide a new class of orthogonal expansion in L2( R ) with good time and 

frequency localization and regularity / approximation properties, see Daubechies, I. [3]. They 

have been successfully applied to signal processing, numerical analysis and quantum 

mechanics, see Ruskaiet al [19] 
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  We do not use "single frequency" waves but rather we use waves with frequencies 

partitioned into consecutive frequency bands. For Computational efficiency we consider small 

waves𝜓(2jx − k), j, k ∈ 𝑍 obtained from a single wavelet function 𝜓(x) by binary dialation 

and dyadic translation. We use functions 

𝜓𝑗,𝑘(x) = 2
j

2𝜓(2jx − k)                      𝑗, 𝑘 ∈  𝑍 

as wavelets. A function ψϵL2(ℝ) is called an orthonormal wavelet, if the family {𝜓𝑗,𝑘} is an 

orthonormal basis of L2(ℝ). Every 𝑓𝜖L2(ℝ) can be written as 

                                               𝑓(𝑥) = ∑ 𝐶𝑗,𝑘
∞
𝑗,𝑘= −∞ 𝜓j,k(𝑥)                     (3) 

        is called wavelet series and the convergence of the series is in 

         L2(ℝ), see Chui, C. K. ([6]Chapter 5).  Hernandez, E. 𝑒𝑡 𝑎𝑙[8]. 

The need of MRA was felt, when we want to analyze or recognize the signal or data locally. 

Actually the signal is analyzed by using Fourier transform of𝑓 ∈ L2(ℝ). If 𝑓 ∈ L2(ℝ) is any 

periodic functon of time 𝑡 then its Fourier transform is 

                                                 𝑓(𝜉) = ∫ 𝑓(𝑡)𝑒−𝑖𝜉𝑡
𝑅

𝑑𝑡                            (4) 

we use wavelet transform by windowing the Fourier transform. MRA was introduced by 

Mallet, S. [13]. 

  For MRA we consider a nested collection {𝑉𝑗}
𝑗∈𝑍

 of closed subspaces of L2(ℝ) 

satisfying certain conditions. Here the subspace𝑉0is generated by a single function ∅ 𝜖 L2(ℝ) 

which is called scaling function or father function,detail definition of MRA can be seen in 

Hernandez, E.et al.[8] and  Daubechies, I. [3] 

In our work we are interested in the convergence of dyadic sum of 𝑓 ∈ L2(ℝ) as projectionof 

𝑓on 𝑉𝑗 or general partial sum of𝑓 ∈ L2(ℝ), details can be seen in Kelly, S. E. [10]. 

               The application of wavelet transform in speech gives a powerful tool to manipulate 

many speech processing needs. The speech processing has many fields that gain from wavelet 

representation of the speech signal. Details of speech processing using wavelet can be seen in 

Gody, A.M.[5]. 

We will apply wavelet transform to a speech signal as the wavelet transform can give 

a good representation of a speech signal in multi frequency bands. The wavelet 

transformsreforms or decomposes a speech signal into elementary building blocks that are 
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well localized both in time and in frequency. We will analyze different speech parameters to 

get some new results. 

2. A brief review of the work already done in the field :- 

Many mathematicians have various works in the field of wavelets and speech. The 

theory of wavelets begins with "Joseph Fourier" in 1807 with his theories of frequency 

analysis. The firstresult on wavelet is due to Haar, A. [7]. From 1960 to 1980 many great 

mathematicians like Weiss, G. andCoifman, R. R. gave their views about scale varying basis of 

frequencies and time.In 1985 Mallat, S. [15] gave thetheory of MRA. Daubechies, I[3] 

constructed a set of wavelet orthonormal basis functions, which we can read in details in her 

book "Ten lectures onwavelets". The basics of wavelets we can study from "An introduction to 

wavelets" by Chui,C.K.[2]. 

 

We are interested in the convergence ofwavelet expansion and wavelet packet series. 

The convergence of wavelet expansion was studied by many researches such as Kelly, S.E. 

[10], Kelly, S.E. et al [11] [12], Walter,G[23], Karanjgaokar V.[9] Skopina, M.[20] and many 

others. On the otherhand, convergence of wavelet packet series was studied by Tiwari, Ret al. 

[22][23] and many others. We will try to get the new results. 

Application of wavelet transform for speech recognition, and speech segmentation is due to 

many researchers asTiwari, A. [21], Trivedi, N.et al [24], Zialko, B.et al [ 27] [ 28], 

Gamulkiewiez, B.et al [6],Gody, A.M. [5], Modic, R.et al [16].  

 

3. Objectives :-  

The objective of our proposed work is to study convergence of wavelet series and 

wavelet package series. The speech wave will be used to analyze the gynecological status or 

any other aspect using wavelet transform. 
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4. Noteworthy contributions in the field of proposed work: 

1. Pointwise convergence of wavelet Expansion was studied by Kelly, S. [10], Kelly, S. et 

al [11], Walter, G. [ 25 ]. Walter, G. et al [26] . The local convergence of wavelet 

expansion was studied by Kelly, S. et al [11] and Skopina, M. [20]. On the other hand 

many researchers such as Tiwari. R.et al [22],[23], have worked on the convergence of 

wavelet packet series. 

2. Wavelet transforms give a frequency time representation of the speech signal. There are 

various parameters which govern the speech analysis like pitch, formant, intensity. When 

a speech is produced these parameters change from person to person. Formants are 

defined by Fant, G. as the spectral peaks of the sound spectrum of the voice, see Fant, G. 

[4]and Robiner, L et al [17]. Hindi script (Devnagri script) was studied by Ranjan, S. 

[18]. We will study the recorded material and try to get new mathematical model.Tiwari, 

A.[21] and Trivedi, N.[24] have also applied wavelet transform for speech recognition 

and speech segmentation. 

 

5. Proposed methodology :- 

Our study will be in two aspects: 

1. After review of literature on convergence of wavelet expansion, we will try to get 

some new results on convergence of wavelet expansion and/or wavelet packet 

series. 

2. Speech signal will be recorded, wavelet transform will be applied and then after 

cutting the segments of a speech we will use software to analyze the basic 

parameters like Pitch, intensity, Formant analysis and so on, to form new 

mathematical model for the study of Gynecological status of a woman or medical 

condition of a person or speaker identification. 
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6. Expected outcomes of the proposed work:- 

         New results are expected in the field of convergence of wavelet expansion and /or 

wavelet packet series. Secondly we will study the wave form samples of speech collected for 

analysis. The variations in the different speech parameters are modeled mathematically in any of 

following aspects: 

1. Gynecological status of a woman. 

2. Different other medical conditions of a person. 

3. Speaker identification. 
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