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Statistical Parametric Speech Synthesis
Two components:

● Training Data / Speech Corpus
● Synthesis



 
  



 
 



Linguistic Specification in Corpus: Context
● Preceding and following 

phonemes
● Position of segment in syllable
● Position of syllable in word & 

phrase
● Position of word in phrase
● Stress/accent/length features of 

current/preceding/following 
syllables

● Distance from stressed/accented 
syllable

● POS of 
current/preceding/following word

● Length of 
current/preceding/following 
phrase

● End tone of phrase
● Length of utterance measured in 

syllables/words/phrases
● Corpus may consist of either 

speech or a statistical model



● Every ~5 ms of speech signal in training data is measured
● All parameters describing fundamental frequency, spectral envelope, etc are 

stored as vectors
● All this data must be labelled!



What is a Markov Chain?
● A Markov chain is a stochastic process where the next step of the sequence 

is dependent only on the current state of said sequence

● Markov Assumption: P(qi|q1...qi-1) = P(qi|qi-1)



Hidden Markov Model
● A HHM is a Markov model where the state is not visible, and the next step in 

the sequence instead depends on visible output, or emissions

● Output independence: P(oi|q1...qT,...,o1,...,oi,...,oT) = P(oi|qi)



  
 



 
 



Problems with HMMs
● Because no real-life corpus can ever cover every possible utterance, there 

will be occurrences of zero-types
● To solve this, the sound is averaged from many sources and smoothed to 

cover up, which leads to muffled, noisy sound
● The synthesis process consists of vocoding, which makes the output sounds 

buzzy
● More training data = Better sound: Arrival of DNNs
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