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The dependence of segmental duration on two sets of features was tested with the CART 
algorithm for a 2-hour speech corpus. The results were then compared to the results obtained 
previously for a limited database of 50 minutes with one of the feature sets. Both corpora 
contain recordings provided by the same male speaker, and both of them were annotated 
according to the same procedure. The duration prediction was best with the larger corpus and 
extended feature list. The experiment is a continuation of the previous work of the same 
authors, aiming at improving the outcome of the duration prediction mechanism to enhance the 
overall quality of synthesized speech.
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ABSTRACT

Speech corpora and feature vectors
The CART analyses were run for a 2-hour corpus that contains utterances 
prepared especially to provide coverage for the most frequent Polish 
triphones (most importantly CVC triphones in the context of sonorants), 
as well as  the most frequent diphones, and consonant clusters and the 600 
most common Polish words. The results were compared to those obtained 
from a  smaller  corpus used in the previous investigations of the authors. 
The corpus consists of 50 minutes of read fragments of prose, newspaper 
articles, short dialogues, (some of them having a potential emotional 
load), and a list of railway enquiry entries. All the speech material was 
provided by the same male speaker, annotated according to the same 
procedure and verified manually by the same labelers. 
Two feature sets were applied, one consisting of 51 and another of 57 
features. The older analyses were done with 51 features - 6 features were 
added with a view to improve prediction. The new features provided the 
following information:  
Do the phone in question and the phone in its direct left or right context 
have the same or a different place of articulation? Do the  phone in 
question and the phone directly following it across a word boundary have 
the same or a different place of articulation? What is the length of the 
syllable,  the phrase, and the whole utterance containing the phone in 
question?
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Results
To obtain our results, we used the CART implementation wagon 

which is part of the Edinburgh Speech Tools. The set of features 
corresponding to the properties listed in the previous paragraph was used 
to predict segmental duration with the 50-minute database and with the 
2-hour database as well as with both corpora joined together. Afterwards 
an additional test was performed with 50 minutes of data randomly 
selected from the 2-hour corpus.

Table1: Comparison of CART results for two corpora (5% heldout 
data) and two feature sets

51 features 
(dataset of 98835 vectors )

57 features 
(dataset of 98835 vectors )

Right context: 0.5062
Phone in question: 0.7004
Left context: 0.7375
Foot distance to the right phrase 
boundary: 0.7613

Articulation manner of the 3rd 
right context: 0.7703
Articulation manner in the left 
context: 0.7749
Nuclear stress: 0.7787
Presence of voice (the phone in 
question): 0.7846
Articulation manner in the right 
context: 0.7893
Articulation manner (the phone in 
question): 0.7934

Articulation manner of the 2nd 
left context: 0.7963

 Articulation manner of the 2nd 
right context: 0.7982
 Syllable distance from the 
beginning of the word: 0.7995
 Sound type in the right context: 
0.8003
Presence of voice in the left 
context: 0.8011

Right context: 0.5062
Phone in question: 0.7004
Left context: 0.7375
Foot distance to the right phrase 
boundary: 0.7613

Articulation manner in the 3rd 
right context: 0.7703
Articulation manner in the left 
context: 0.7749
Nuclear stress: 0.7787
Presence of voice (the phone in 
question): 0.7846
Articulation manner in the right 
context: 0.7893
Articulation manner (the phone in 
question): 0.7934

Articulation manner of the 2nd 
left context: 0.7963
Utterance length: 07893
Presence of voice in the left 
context: 0.8003
Word length: 0.8025

Articulation manner of the 2nd 
right context: 0.8038

Conclusions
Correlation and RMSE improved substantially with the larger corpus 
containing sentences prepared to cover the most frequent clusters, 
diphones and triphones as the training data set. The modification of the 
list of features  provided a further (slight) improvement of the results. 
The comparison of the results obtained with the two feature sets shows 
that the first eleven items are ordered identically for the two tests. This 
stability of feature order, together with the improvements in correlation 
and RMSE suggests that our choice of features comprises the chief 
linguistic and phonetic determinants of segmental duration. The values 
of correlation and the RMSE after the modification of the corpus and 
the list of features for duration prediction provided comparably good 
results. The next step in order to obtain further improvement should be 
a closer investigation into the cost function in the unit selection 
algorithm, which will be performed in the near future, as well as more 
detailed analysis of the statistical relevance of the results obtained for 
correlation and RMSE.
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Table2: Feature ranking comparison (stepwise) – the first 15 features, 
cumulative correlation (2-hour corpus).


