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The field of speech recognition has been growing in popularity for various
applications. Such recognition embedded applications include automated dictation
systems and command interfaces. Embedding recognition to a product allows a
unigque level of hands-free usage and user interaction. Our main goal was to develop
a system that can perform a relatively accurate transcription of speech and in
particular, a Continuous Speech Recognition based on Triphone model for Turkish
Language. Turkish is generally different from Indo-European languages (English,
Spanish, French, German etc.) by its agglutinative and suffixing morphology.
Therefore vocabulary growth rate is very high and as a consequence, constructing a
continuous speech recognition system for Turkish based on whole words is not
feasible. By considering this fact in this thesis, acoustic models which are based on
triphones, are modelled as five state Hidden Markov Models. Mel-Frequency
Cepstral Coefficients (MFCC) approach was preferred as the feature vector
extraction method and training is done using embedding training that uses Baum-
Welch re-estimation. Recognition is implemented on a search network which can be
ultimately seen as HMM states connected by transitions and Viterbi Token Passing
algorithm runs on this network to find the mostly likely state sequence according to
the utterance. Also to make a more accurate recognition bigram language model is
constructed. MATLAB is used in processing speech and The Hidden Markov Model

Tool Kit (HTK) is used to train models and perform recognition.



The performance of this thesis has been evaluated using two different databases,
one of them is more commonly formed TURTEL speech database that is used for
speaker independent system tests and the other one is particularly formed weather

forecast reports database that is used for speaker dependent system tests.

In recognition experiments, word accuracy of speaker independent system has been
measured as 59-63 percent. After finding optimum value for decision tree pruning
factor by try outs, system tests have been repeated again by using the language
model and the optimum pruning factor. These adjustments improved the
performance by 30-33 percent and word accuracy has reached to 92-93 percent for
all tests.

While the word accuracy of the speaker dependent system tests on the single
person database is between 89-93 percent, usage of the language model and the
optimum decision tree pruning factor has resulted with an increase in the

performance and the word accuracy has reached to 95-97 percent.
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Konugsma tanima tabanli uygulamalarin popdularitesi her gegcen gin daha da
artmaktadir. Bu uygulamalara dikte sistemlerini ve komut arayuzli sistemleri 6rnek
olarak verebiliriz. Bir Urine konusma tanimayi entegre etmek kullaniciya benzersiz
bir kullanim kolayli§i ve etkilesim imkani sunar. Bizimde buradaki asil amacimiz
Tarkge icin nispeten hassas ceviri imkani sunacak genis kelime dagarcikli bir sistem
tasarlamakti. Tirkge, sondan eklemeli morfolojisiyle genel olarak Hint-Avrupa
dillerinden (ingilizce, ispanyolca, Fransizca, Almanca vs.) farklidir. Bu yapisi sézciik
dagarciginda buyuk bir artisa neden olmakta ve sonug olarak Turkge icin kelime
tabanli  surekli konusma tanima sistemlerinin yapilabilirligi pek mudmkin
olmamaktadir. Bu gercegide g6z onune alarak, bu tezde, akustik modeller, bes
durumlu Sakh Markov Modelleri olarak modellenmis Ucli-sesler temel alinarak
olusturulmusglardir. Ozellik vektorii cikarimi igin Mel Kepstral Katsayilar yaklagimi
tercih edilmig, egitim ise Baum-Welch yeniden tahmin algoritmasini kullanan
"gdmulu egitim" yodntemi kullanilarak yapilmistir. Tanima islemi bir arama agi
Uzerinde igleyen Viterbi Token Passing algoritmasi kullanilarak gerceklenmigtir. Bu
arama ag! aslinda model durumlarinin gegislerler birbirine baglanmis hali olarak
gorilebilir. Ayni zamanda daha dogru bir tanima yapabilmek icin ikili dil modellemesi
de uygulanmistir. SMM’i, “gémalu egitim” kullanilarak egitilmis; tanima kisminda ise

“Andac gecirmeli Viterbi algoritmasi” kullaniimistir.



Konusmanin analizi ve islenmesinde MATLAB; modellerin egitimde ve tanimanin

gerceklestiriimesinde ise Hidden Markov Toolkit (HTK)’den faydalaniimistir.

Egitim ve testlerde iki ayri ses veritabani kullaniimistir. Genel amach hazirlanmig
olan TURTEL veritabani kullanici bagimsiz testlerde, daha 6zel amach olusturulan
hava durumu tahmin raporlar veritabani ise kullanici bagimh sistem testlerinde

kullaniimistir.

Konusmaci bagimsiz sistem tanima testlerinde kelime dogruluk ylzdesi 59-63
olarak hesaplandi. Sistem performansini arttirmak igin en uygun karar agaci
budama esigi secildi ve bunun sisteme dil modeli ile uygulanmasinin ardindan
yluzde 30-33 aras! artis saglanarak dogruluk ylzdesinde 92-93 arasi degerler elde
edildi. Kullanici bagimli olan tek kisilik veritabaninda yapilan testlerde dogruluk orani
ylzde 89-93 civarinda iken, en uygun Kkarar agacinin ve dil modelinin

kullaniimasinin dogruluk oranini yuzde 95-97'lere yukselttigi gdozlemlendi.
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