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Abstract: The paper conveys the idea of conversion of emotion from plain speech to the desired emotional speech. The 
Wavelet Packet Transform (WPT) has many features that suggest its potential usefulness in the field of speech. Such 
transforms permit us to work with sound simultaneously from both time and frequency perspectives. We describe our research 
into applying the WPT to speech processing for the purposes of analysis, energy modifications, and synthesis. We work 
primarily with neutral speech obtained through recordings. A speech modification that we have considered is the Energy of 
the signal. They all exploit the somewhat separate control over the time and frequency dimensions we get through projecting 
the signal on to the time-frequency plane. 
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I. INTRODUCTION 

Speech is a pressure waveform that travels from a speaking 
person to one or more listeners. Speech is the most basic, 
common and efficient form of communication method for 
people to interact with each other. The need to express and 
understand emotions is a fundamental part of human 
communication. This level of information does always 
inform us the emotional state the person is in. Conversion 
is required for the purpose of removing uniformity in 
speech of robotics or voice systems which creates boredom 
and providing naturalness in the speech which are used in 
the application of robotics, storytelling, text to speech 
conversion systems. Many studies and researches has been 
conducted in the emotion conversion, conversion are done 
by considering the pitch, intensity, epochs of the speech 
signal and by training into neural networks. In this paper 
we are considering the energy of the signal. A speech with 
no emotion and sentences uttered in a plain form is called 
as neutral speech; we concentrate on converting the neutral 
speech to any desired speech. The desired emotion can be 
happy, sad, fear, angry etc. The transform used for the 
conversion is the wavelet packet decomposition (WPD). It 
provides an advantage of working on signal in both time 
and frequency domain rather than only in time or 
frequency domain. Speech signal has vast number of 
parameters. Each emotion in a speech has different variation 
of parameters, variation of parameter varies for each 
emotions. The emotional content of speech mainly depends 
on pitch and energy of speech signal. The work carried out 
concentrated on the energy of the speech signal. 

 

II. SPEECH DATASETS 

Speech signal is continuous in nature and is very dynamic 
in time and amplitude, corresponding to the constantly 
changing status of the vocal tract and vocal cords. Speech 
signal are recorded in the speech recording labs using single 
channel. The speech signal is recorded at the frequency of 
44.1K Hertz. It is recorded by both professional male and 
female speakers. Speech signal consists of maximum of 6 to 
7 words. Each speaker record the each sentence in all emotion 
i.e. happy, angry, fear, sad, neutral so on. The speech dataset 
is used for the analysis and conversion. 

III. WAVELET PACKETS 

It is a blend of wavelets. By using an algorithm of 
recursive, coefficients in linear combination produce new 
coefficients of wavelet packet. It is decomposes both 
approximation and detail coefficients. 

IV. WAVELET VERSUS WAVELET PACKET 

Wavelet decomposition is called as old decomposition of 
wavelet in which image and speech is decomposed to 
approximation (low pass result) and detail coefficient (high 
pass result). For the next level, Only coefficients of 
approximation are decomposed to second level 
approximation and detail coefficients and so on , if n is the 
number of levels and the number of decomposed coefficients 
in the wavelets will be (n+1) and number of coefficients in 
wavelet packet is 2n. The below figure shows the comparison 
between 3 level wavelet and wavelet packet decomposition. 
The drawback is information at the detail coefficient is lost. 
Hence introduced the concept of wavelet packet. 
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Figure 1: Wavelet decomposition of 3 level 

V. WAVELET PACKET DECOMPOSITION 

An Audio signal of plain speech is decomposed into sub 
bands. If n is the number of levels then 2n sub bands are 
obtained from the decomposition. We have carried out work 
in which 1 level, 2 level, 3 level and 4 level decomposition is 
performed to obtain 2, 4, 8, 16 sub band respectively and 
calculate the optimal tree. Wavelet packet decomposition 
provides advantage compared to wavelets. Decomposition of 
signal into approximation and detail coefficient. In wavelets 
only approximation coefficients are decomposed and the data 
in the detail coefficient is lost which play prominent role in 
the carrying information. Whereas wavelet packet 
decomposition decomposes signal in both detail and 
approximation coefficient in all levels. The decomposed 
waveform at each sub band is analysed. This transform gives 
higher accuracy as the level increases. The block diagram in 
the paper explains the procedure of conversion of plain speech 
to required speech using wavelet packet decomposition. 

 
 
Figure 2: Wavelet packet decomposition of 3 level 

 
In the above figure 2 where s is the plain speech which is 

divided is equally into two bands A and D which are the 
approximaion and detail coffiecients respectively in WPD for 
1 level and further bands are divided for higher levels equally.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Block diagram of neutral speech conversion 

VI. ENERGY 

The energy of signal is observed as strength or voice volume 
or power. The energy of voice is related to respiratory system. 
Audio signal energy is affected by environment in which 
audio is recorded. The mouth and microphone distance or 
mouth to other less sensitive hardware used for recording 
provide notable impact on the digitised quality of sound. The 
parameter energy is calculated using the equation which 
defines the equation. 
 

Energy = ∑(������� �����).^�

����� ������ �� �������
  

VII. ENERGY RATIO 

Energy ratio is obtained between desired speech to neutral 
speech. After wavelet packet decomposing of all targeted 
emotion and plain speech, Energy for all emotions are 
calculated. The first band of targeted to first band of neutral 
speech, second band of targeted to second band of neutral 
speech and so on up to last band is calculated for 1, 2, 3, 4 
levels. Then for normalisation square root of obtained resulted 
energy ratio is obtained which is called boost ratio. The 
obtained result is boosted for corresponding sub band. 

 

Energy ratio=
�������� ���� ������

�������  ���� ������
 

VIII. INVERSE WAVELET PACKET DECOMPOSITION  

In this we are analysing the sub band and boosted by 
normalised values obtained for particular band and 
reconstructing the sub band with little changes to meet the 
desired emotion. It is the inverse procedure of wavelet packet 
decomposition. 

 

 
 

Neutral 
speech 

WPD Energy 

Find the 
boost ratio 

Take 
IWPT 

Targeted 
Speech 

International Journal of Scientific Research and Review

Volume 7, Issue 6, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/807

ssc
Textbox



                                                                                                                   
 

 
 
 

                                                                                                                   3 
 

IX. RESULTS 

 
Wavelet packet transform gives accuracy of target speech 

as the level increases. There were many transforms and 
method conducted in the conversion of speech as the speech 
has various parameter like pitch, intensity ,duration and so on. 

 

The below figure 4 shows the neutral speech to which some 
modifications are done to obtain desired speech. 

 

 
 
Figure 4: Neutral signal  

 
The angry signal is plotted in the figure 5; this is near 

expected signal to be obtained after modifications to neutral 
signal. 

 

 
 
Figure 5: Expected angry signal 

 
The wavelet packet tree for 4 level neutral and angry 

speech is shown below in figure 6 and 7  
 

 
 
Figure 6: Wavelet packet tree for neutral speech 

 
The modified neutral to convert angry for 4 level wavelet 

packet is shown in figure 7. The modified neutral speech 
wavelet packet tree is shown in figure 8.  

 

 
 
Figure 7: Modified neutral speech 

 

 
 
Figure 8: Wavelet packet tree for modified neural speech  

 

X. CONCLUSION 

Conversion of emotion for a neutral speech signal is 
conducted using wavelet packet decomposition. From 
observing the results obtained we can conclude that near to 
targeted speech can be achieved. As the level increases in 
WPD precision increases and can be done for other emotions 
for male and female speakers. It provide best result for speech 
applications 

Our future work concentrate on: We can concentrate on 
inclusion of other parameters into the obtained output speech 
i.e. pitch, epochs, duration so on for better and naturalness of 
converted speech.   
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