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Abstract 

The objective of this paper is to obtain pitch contour model for noun, verb in kannada language. One of the major problems in 

text-to-speech synthesis systems consists in the automatic generation of natural prosody. Prosody is described in terms of 

fundamental frequency contours (for voiced portion of speech), duration of speech segments (mainly phonemes or syllables) and 

the amplitude of the speech segments. Speech synthesizers having correct prosodic information can produce very high quality 

synthetic speech. In unit based speech synthesis we use large database of recorded speech. The recorded speech is divided into 

words and sentences. After doing manual correction with the help of PRAAT, extract pitch values of words or sentences. 

Normalize all the words to 100 points and for sentences to 1000 points. Then using cftool plot try out the best fit. In unit 

selection synthesis, the units selected may not have the required pitch characteristics. There needs to be pitch modification for 

naturalness of output speech. To modify the pitch, it is necessary to know the pitch variations for different types of sentences. 

Hence we are analysing the natural Kannada speech to obtain mathematical model for noun and verb in kannada language which 

would fit for any declarative and interrogative sentences.    
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Kannada literature has historically shown the adherence of every literary novelty that had developed over the ages. This 

characteristic has always ensured its primacy and popularity amongst the masses of the Kannada-speaking region throughout the 

ages. With the Kannada-speaking region's concurrence with one of the fastest growing areas harbouring new-age technologies, 

Kannada shows a tremendous promise as a language to gain currency in the Information Technology era. 

Natural Language Processing (NLP) is the computerized approach to analyzing text that is based on both a set of theories and 

a set of technologies. Natural Language Processing is a theoretically motivated range of computational techniques for analyzing 

and representing naturally occurring texts at one or more levels of linguistic analysis for the purpose of achieving human-like 

language processing for a range of tasks or applications. 

 Need for Text to Speech Synthesizer In Kannada: A.

As we all know all our business transactions, technology developments what’s going on, in and around of us, all are dependent  

on English. If a handicapped who cannot type can take the help of speech recognition and do his work, then we can help him to 

lead his life independently. 

In India about 8% people know English. All are dependent on their local language. India is a country where we can find 

variety of languages like kannada, Tamil, Telugu, Malayalam etc.and the list goes on. If we could make people to work with 

kannada language, then we can expect lots of improvements in technology field. Any computer illiterate will be able to work in 

kannada without any stress. Productivity increases. Anything in our native language will make us more comfortable to work 

II. INTRODUCTION TO TTS 

A text-to-speech system (or "engine") is composed of two parts: a front-end and a back-end. The front-end has two major tasks. 

First, it converts raw text containing symbols like numbers and abbreviations into the equivalent of written-out words. This 

process is often called text normalization, pre-processing, or tokenization. The front-end then assigns phonetic transcriptions to 

each word, and divides and marks the text into prosodic units, like phrases, clauses, and sentences. The process of assigning 

phonetic transcriptions to words is called text-to-phoneme or grapheme-to-phoneme conversion. Phonetic transcriptions and 

prosody information together make up the symbolic linguistic representation that is output by the front-end. The back-end—

often referred to as the synthesizer, then converts the symbolic linguistic representation into sound. 
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Fig. 1.1: Block diagram of TTS 

Speech synthesis is the artificial production of human speech. A computer system used for this purpose is called a speech 

synthesizer, and can be implemented in software or hardware. A text-to-speech (TTS) system converts normal language text into 

speech. Prosodic features consist of pitch, duration, and stress over the time. With a god control over these features, gender, age, 

emotions, and other features can be incorporated in the speech and very natural sounding speech can be modeled. 

The pitch pattern or fundamental frequency over a sentence (intonation) in natural speech is a combination of many factors. 

The pitch contour depends on the meaning of the sentence. For example, in normal speech the pitch slightly decreases towards 

the end of the sentence and when the sentence is in a question form, the pitch pattern will raise to the end of sentence. In the end 

of sentence, there may also be a continuous rise which indicates that there is more speech to come. A raise or fall in fundamental 

frequency can also indicate a stressed syllable. Finally, the pitch contour is also affected by gender, physical and emotional state, 

and attitude of the speaker. Pitch can control whether an utterance is interpreted as a statement or a question. Furthermore, pitch 

variations impart varying degrees of lexical stress at the syllable and phrase level. Thus, the pitch contour helps convey the 

message of a spoken communication. 

III. METHODOLOGY 

 Pitch Contour Information for Each Word with Different Emotional Content A.

Pitch contour is rise and fall in pitch of sound. Record sentences with different emotions such as happiness, sad and boredom. 

Extract the same word with different emotions and collect the information of pitch contour like how transition occurs at 

beginning and at the end of the word. 

 Obtain the Overall Pitch Decay / Increase Across The Sentences. B.

Pitch is primarily dependent on the rate of vibration of vocal cords. When the vocal cords are stretched, the pitch of voice 

increases. As we record a sentence we can observe lots of variations means pitch may raise or fall. For example, if we consider a 

sentence “Ramanu shaalege hoguthane”. In this sentence for the word “Ramanu” the pitch rises at the beginning and fall at the  

end of the word. 

 Generalize the Pitch Contour Model For A Given Parts-Of-Speech (POS), (Such As Noun, Verb) C.

Analyze different kinds of sentences (such as assertive and declarative) and the pitch contour variations for a given word in both 

the sentences. To give a little more detail, record a sentence twice, once with declarative voice and another with assertive voice. 

Analyze a word and its pitch values in both recordings. Obtain mathematical model from the pitch  

IV.  CONCLUSION 

Pitch contour has a rising end for interrogative word and flat for declarative word. Pitch variations will be higher in interrogative 

sentence when compared to declarative sentence. It is necessary to analyze these variations because proper analysis will improve 

naturalness of text to speech synthesizer. These analyses can be used for prediction of pitch values for new declarative or 
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interrogative word. It is observed that ninth order has the best fit for declarative and interrogative word. This research can be 

continued further for obtaining best fit parameters 

The mathematical equation concluded gives accuracy of only 80%.So trial and error method can be adopted to obtain best fit 

parameters .Once the best fit parameter is obtained it can be used to model any declarative or interrogative word. The fit 

parameters should be able to model pitch values for any persons voice. Fit parameters obtained should be independent of pitch 

values. 

These analyses are very much necessary for speech synthesizer to produce output with emotions. Then the accuracy of the 

system increases.  
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