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Prosody prediction in speech synthesis 
based on regression trees

The paper examines the possibility of automatic prediction of prosodic parameters, namely, 
f0 contour and phonetic segment duration, which are of utmost importance for synthesis of 
highly intelligible and natural speech. Within this research, f0 contours and durations of 
phonetic segments in specific phonetic and prosodic contexts are predicted using regression 
trees trained on a speech corpus containing approximately 4 hours of previously recorded 
and annotated speech in the Serbian language. The speech corpus consists of utterances by 
a single female speaker whose voice is used for speech synthesis as well. Since it is known 
that both phonetic and prosodic context of a particular speech segment affect its f0 contour 
and  duration,  the  speech  database  was  annotated  with  both  phonological  and  phonetic 
markers (phonemic identity and specific information related to the manner of articulation) 
as well as markers related to prosody (types and positions of phrase breaks and sentence 
focus).  In  cases  of  phones  whose  articulation  consists  of  more  than  one  phonetically 
distinct  phase  (such  as  occlusion  and  explosion  of  stops  or  vocalic  and  non-vocalic 
segments of the vibrant R), annotation was carried out on a sub-phonemic level.

The regression tree method is based on creating tree structures based on the samples in the 
training set (training phase) and using them for prediction of the behaviour of an unknown 
parameter whose value is known for all samples in the training set. Having been trained, 
the tree is able to predict an unknown quantity in a sample that does not correspond to any 
of the samples in the training set, but is drawn from a population with the same statistical 
distribution. By estimating the duration of phonetic segments in particular contexts using 
regression trees (as is the case with any other regression-based prediction) one avoids the 
need for explicit  mathematical  modelling of the influence of relevant  linguistic  factors, 
which is known to be an extremely complex problem. Beside actual values of segment 
durations, the method also offers insight into the complex way that particular linguistic 
factors interact when affecting the behaviour of fundamental frequency of speech and its 
rhythm.
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