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Objectives 

We propose a text-to-speech system based on the two most 

popular approaches: statistical speech synthesis (based on 

hidden Markov models) and concatenative speech synthesis 

(based on Unit Selection). This approach: 
 

• improves the quality of synthesized speech; 

• speeds up the process of new voice creation. 
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The basic steps conducted by the TTS engine 
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Modeled features 
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Contextual features  

Allophone features - 7 

Phone before previous 

Previous phone 

Current phone 

Next phone 

Phone after next 

Phone position from the beginning of the syllable 

Phone position from the end of the syllable 

Syllable features - 13 

Word features - 8 

Sentence features - 3 
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Voice model 
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State clustering 
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Unit Selection method 

The task is to select a set of allophones u1,u2,…,un from the 
database which minimizes the cost function (1). 

where n is the number of elements in the sequence; t is the 

number of allophones in the database; Ct is the target cost; 

Cc is the concatenation cost. 

, (1) 
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Speech synthesis scheme 
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Conclusions 

• Speech parameters are obtained from HMMs whose 

observation vectors consist of spectrum, F0 and duration 

features. 

• Context-clustering is performed to achieve a greater flexibility 

of the algorithm and to enable the use of the voice model 

even when a small database is used. 

• Speech elements are chosen from the database based on 

parameters modeled by Unit Selection method. 

• Experimental results show that combining HMM and Unit 

Selection methods improves the quality of synthesized speech. 
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