
Data 

 CORPORA – Polish speech database  (Grocholewski, 1997) 
 114 short sentences 
 each spoken by 45 males, females and children 
 5130 utterances totally  
 163 274 cases of Polish phonemes 
 Some part was hand segmented into phonemes  
 The rest were segmented automatically 

 Statistics of phoneme durations in Polish were computed and presented. The concept of applying them for sentence modelling was considered and evaluated.  
 Around 37% of sentence ends can be detected by analysis of phoneme length with only around 2.5% rate of false detections because phonemes  
__in the sentence ends tend to be longer then other ones. 
This observation can be used in speech recognition for automatic insertation of dots and sentence modelling. 
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Polish phonemes durations statistics Preboundary lenghtening 

 The statistics were collected from MLF (Master Label Files) 
 For each of 37 Polish phonemes classes, mean and standard 
__duration values of duration were computed 
 Phonemes duration were normalized:  

Mean value of duration in  ith phoneme class 

Duration of  nth phoneme from ith phoneme class 
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An example MLF file 
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Histograms of durations [ms] 
 of example phoneme classes  

Average duration of Polish phonemes 

CORPORA/SAMPA – notation standard of the phonemes 
No - number of appearance in database  
μ –average duration [ms] (in brackets divided by sum of all average 
durations)  
dev - standard deviations 
        - ratio between deviation and average 

Example relative phoneme durations within a sentence (blue squares)  
with a dynamic average of the ratio  
(red line with standard deviations as column markers) 

 For each position i in each sentence we computed the mean value (μ) and standard 
deviation (σ) of the ratios dynamically, as the mean of ratios from position i = 1  
to the current i - th position.  
 Then we verifed, for which sentences the current value of μ, μ + σ, μ + 2 σ and μ + 3 σ was 
exceeded by latest one, two, three  or four phonemes in the sentence. 
 We checked also for which sentence the thresholds were crossed before the end of the 
sentence. 

An experiment to evaluate possibility of applying the preboundary lengthening measure 
for punctuation detection  

N
o

 o
f 

o
cc

u
re

n
ce

s 

Distribution of duration ratios of all phonemes 

Distribution of duration ratios  
of the last phonemes in the sentences 

Mean:1.54 

88.5% 

Statistical approach to the phenomenon of preboundary lenghtening 
Lognormal distribution  
of phonemes durations 
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  The linguistic knowledge and statistic parameters are important part of speech technology applications.  
  Phoneme durations could be used effectively in speech modelling  for both, text-to-speech and speech-to-text systems. 
  Parameter of phoneme length is also often used in prosodic models for systems of automatic detection of punctuation and segmentation into sentences or topics. 
  It was observed that speakers usually tend to slow down their speech toward the ends of utterance units. 
  The phenomenon was descirbed for other languages, e.g. English, Hungarian, Czech, Japanese. 

R
at

io
s 

o
f 

p
h

o
n

em
es

 d
u

ra
ti

o
n

s 

Mean durations and their standard deviations of phonemes from the database 

/a/ 

/r/ 

/sz/ 

The weighted average 
of phoneme duration 

was 104 ms. 

The average durations 
vary from 74 ms to 

181 ms. 


