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ABSTRACT: Speech is the most innate and fastest means of communication between humans. There has been a 
significant amount of research in the field of speech signal processing, and numerous models have been designed. The 
evolutionary origins of speech remain obscure. An algorithm is designed to modify various speech parameters with 
different frame size using linear, quadratic, and cubic fitting method. Various frame level ranging from 10 to 50 are 
taken for synthesis of male and female speech. Perceptual experiments were also conducted to assess the quality of the 
synthesized speech. Unique pattern of PESQ score is obtained for linear, quadratic, and cubic fitting of human speech.  
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I.INTRODUCTION 

Speech is so familiar a feature of daily life that we rarely pause to define it. It seems as natural to human as walking, 
and only less so than breathing [1]. Speech is just the sound waves coming out of the human mouth and perceived 
through ears. It conveys different forms of information to the listener. Apart from language being spoken being spoken 
and the emotion, gender and the identity of the speaker also could be the part of information [2-5]. The process of 
speech production begins when the speaker formulates a message in his or her mind to communicate with the listener 
via speech. The next step would be Conversion of message into a language code, this involves converting the message 
into set of phonemes, comprising of correct sequence of words along with syntax, duration and loudness of sound. 
Figure 1 shows a different view of speech production [6-8]. The vocal tract is the space ranging from the opening 
between the vocal cords (glottis) to the lips. The vocal tract can be divided into the pharynx (from the esophagus to the 
mouth) and the oral cavity. For an average male, the length of the vocal tract is about 17 cm, and the cross-sectional 
area varies from zero to about 20 cm2 (depending of the positions of the tongue, lips, jaw, and velum) [9-12]. 
 

 
Fig. 1 The human speech production system.   

 
In this research paper male/female speech signals are synthesis and smoothen using poly-fitting technique in 

signal processing. All the fifteen parameters such as pitch, amplitude, formant frequencies, etc are varied according to 
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poly-fitting (i.e. linear, quadratic, and cubic) approximation. The synthesised speech is then analysed and quality is test 
using PESQ method [13].  

 
Fig. 2 Designed algorithm to synthesis smooth speech. 

II.METHODOLOGY 

Research work is carried out by selecting speaker, speech recording and segmentation is done, and then the analysis of 
smoothened speech quality is carried out. Phrase in Hindi language are recorded using Audacity software at the 
sampling rate of 16,000 KHz. The speech of two female and two male speakers were recorded. An algorithm shown in 
Fig. 3 is designed to smoothen the recorded signals using linear fitting techniques. Also various speech parameters such 
as pitch, Amplitude, formant frequency, bandwidth etc were modified in the algorithm according to linear, quadratic, 
and cubic fitting method. Various frame size ranging from 10 to 50 were taken to smooth the speech. Reconstructed 
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speech is compared with original recorded speech signal. The deviation between synthesized speech and original 
speech is evaluated using PESQ method. 

III.RESULTS AND DISCUSSION 

Spectrum Normalized female speech and their spectrogram are shown in Fig. 3 and Fig. 4 whereas Fig. 5 and Fig. 6 
shows normalized male speech and their spectrogram. Table I, II, and III shows the computed PESQ score of 
synthesized smoothen speech having various frame size in linear, quadratic, and cubic fitting process with respect to 
original recorded speech signal of female and male speakers respectively. PESQ computed values it is concluded that 
for female speaker as the frame size is increased PESQ attains a constant value and the maximum value for Sp1 and 
Sp2 is 1.425 and 1.080 respectively. It is contrary for male speaker, as the frame size is increased PESQ score shows 
the random deviation and the maximum value for male speaker Sp3 and Sp4 are 1.439 and 1.413 respectively. In case 
of quadratic fitting linear increase in PESQ score. Contrary to linear and quadratic fitting, cubic fitting shows decrease 
in PESQ score for male and female speakers.     
 

Table I. PESQ score of linear fit data of female and male speaker with various frame size. 
 

Frame 
Size 

PESQ Score Linear Fit Data 
Female Speaker Male Speaker 
Sp1 Sp2 Sp3 Sp4 

10 1.280 1.008 1.349 1.075 
20 1.425 1.080 1.329 1.232 
30 1.425 1.080 1.439 1.206 
40 1.425 1.080 1.349 1.161 
50 1.425 1.080 1.439 1.413 

 
Table II. PESQ score of quadratic fit data of female and male speaker with various frame size. 

 
Frame 
Size 

PESQ Score Quadratic Fit Data 
Female Speaker Male Speaker 
Sp1 Sp2 Sp3 Sp4 

10 1.2805 1.00843 1.3494 1.06236 
20 1.2793 1.00774 1.3494 1.36820 
30 1.4251 1.08057 1.3495 1.07556 
40 1.4252 1.08064 1.3495 1.06249 
50 1.6667 1.20155 1.3496 1.36835 

 
Table III. PESQ score of cubic fit data of female and male speaker with various frame size. 

 
Frame 
Size 

PESQ Score Cubic Fit Data 
Female Speaker Male Speaker 
Sp1 Sp2 Sp3 Sp4 

10 1.4251 1.08058 1.4391 1.20602 
20 1.2806 1.00850 1.3480 1.24085 
30 1.2806 1.00844 1.3479 1.16046 
40 1.2804 1.00822 1.3496 1.16830 
50 1.2805 1.00849 1.3494 1.07560 

 



    ISSN (Print)  : 2320 – 3765 
    ISSN (Online): 2278 – 8875 

International Journal of Advanced Research in  Electrical, 
Electronics and Instrumentation Engineering 

(An ISO 3297: 2007 Certified Organization) 

Vol. 4, Issue 7, July 2015 
 

Copyright to IJAREEIE                                                            DOI: 10.15662/ijareeie.2015.0407090                                       6576 

 
Fig. 3 Female speaker (Sp1) normalized speech signal and spectrogram. 

 

 
Fig. 4 Female speaker (Sp2) normalized speech signal and spectrogram. 

 

 
Fig. 5 Male speaker (Sp3) normalized speech signal and spectrogram. 

 

 
Fig. 6 Male speaker (Sp4) normalized speech signal and spectrogram. 
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V.CONCLUSION 
Thus Research work is carried out to investigate the linear fitting of signals on male/female Hindi language speaker. A 
phrase is recorded using high quality system and professional sound recording software. An algorithm is designed to fit 
the linear, quadratic as well as cubic data using poly fitting technique. In case of linear and quadratic fitting of male and 
female Hindi speech, PESQ score shows a linear increase. In contrary to this effect cubic fitting showed decrease in 
PESQ score of male and female Hindi speaker with increase in frame size.  
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