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Abstract  In this work, we propose a novel 
resampling method based on word lattice infor-
mation and we use prosodic cues with support vector 
machines for classification. The idea is to consider 
word recognition as a two-class classification prob-
lem, which considers the word hypotheses in the lat-
tice of a standard recognizer either as True or False 
employing prosodic information. The technique de-
veloped in this paper was applied to set of words ex-
tracted from a continuous speech database. Our ex-
perimental results show that the method allows ob-
taining average word hypotheses recognition rate of 
82%.  

Keywords  Automatic speech recognition, 
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I. INTRODUCTION 
Over the last years, prosodic information has become a 
very interesting line of research. A lot of efforts have 
been made to model and incorporate it in Automatic 
Speech Recognition (ASR) systems. In doing so, two 
important issues must be considered. On the one hand, 
extracting and modeling the prosodic elements to be 
employed, whilst on the other, finding the best way to 
incorporate them in an ASR system. A number of pa-
pers can be found in the literature addressing these is-
sues.  

For example, Milone and Rubio (2003) proposed to 
use a combination of prosodic features and accentuation 
to model Spanish words. A prosodic binary classifier for 
syllable stress that is used with ToBI (Tones and Break 
Indices) (Silverman et al., 1992) information to evaluate 
the ASR hypotheses is defined by Ananthakrishnan and 
Narayanan (2007). Szaszák and Vicsi (2007) used pro-
sodic information to train a small set of Hidden Markov 
Models (HMM) in order to segment prosodic units in 
Hungarian language. Huang and Renals (2008) pro-
posed a method where prosodic features in syllables are 
categorized in 16 classes using vector quantization, and 
words are defined as a concatenation of these classes. In 
another work (Vicsi and Szaszák, 2010) the supra-
segmental features of speech are modeled with prosody 
in a traditional HMM framework. This method is de-
signed for fixed-stress languages where a segmentation 
for syntactically linked word groups is done. Albornoz 
and Milone (2005) proposed a prosodic model for Span-
ish word classification. It uses the orthographic rules of 

Spanish to do groups of words depending on the separa-
tion of the syllables. In every word, prosodic infor-
mation is compared among syllables in order to obtain a 
code of the relative magnitude measured in each one.  

However, some problems arise with the ASR system 
when prosodic analysis is in the level of syllables. For 
example, confusions do not only appear among words 
with the same number of syllables, and for this reason 
the information from orthographic rules is not so useful. 
Another problem is that the recognizer usually makes 
mistakes for some particular words. Using word nets, an 
additional problem is that nets do not always have the 
true hypothesis in every speech segment.  

In this paper, we present a method to address errors 
of the acoustic models typically employed in a standard 
HMM-based speech recognizer. We propose to develop 
word classifiers to identify the incorrect hypotheses in 
problematic speech segments. Moreover, we propose an 
original alternative to tackle the problem of choosing 
the proper data to train these classifiers. On the other 
hand, the incorporation of this information in an ASR 
system will be considered in future works.  

The remainder of the paper is organized as follows: in 
Section 2 the proposed method is presented, where it is 
explained a new resampling methodology for a speech 
corpus and how to use it in order to classify word hy-
potheses; Section 3 introduces the features extraction 
process and discusses an experiment that, for each word, 
explores different configurations, features vectors and 
classifiers; then, the Section 3 presents a second exper-
iment which uses the best configurations and test data; 
finally, Section 4 presents conclusions and discusses 
possibilities for future work.  

II. THE PROPOSED METHOD  
Usually, the first step in a simple word classifier is to 
extract acoustic segments and label them according to 
the corresponding word in the utterance. From these 
segments, different features are computed and selected 
to compose the inputs for the classifier. In this way, af-
ter the training phase, the classifier would be able to 
predict one word from a set of features that it has never 
seen before.  

State-of-the-art HMM-based ASR systems (Rabiner 
and Juang, 1993) may have good performance in appro-
priate conditions, but sometimes have problems with 
particular words, for example, due to the accents of the 
speakers. Thus, the focus of our method is the re-


