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Speech Processing – Some Challenges

Some of the major objectives of speech processing are processing the speech utterance(s) spoken by humans for recognizing the underlying text (Speech Recognition), identifying the speaker who spoke the utterance (Speaker Recognition) and the language of the spoken utterance (Language Identification). In addition, there are also other areas of study namely, speech synthesis and speech enhancement etc. Broadly all the above said recognition tasks can be perceived as pattern recognition problems and the approaches followed for solving these problems are fit in the pattern recognition problem solving paradigm. 

Speech production system and vibrations vocal cards are analogous to that of system and source respectively, of the Signal Processing subject. Hence the approaches followed for the system and source characterization are borrowed in the processing of the speech signal.  Though speech signal is the same, based on the recognition task, the features of interest to be extracted from the speech signal shall be changed. For example, in the speech recognition problems the system information is important, and in the speaker/gender recognition problems, the source information is important etc.


For solving various speech problems, the popular statistical models like hidden Markov models (HMMs) and Gaussian mixture models (GMMs) and the ANN models like back-propagation models  and support vector machines etc. are used. 

In the solving various speech problems, the researchers encounter the following major challenges (these challenges are equally applicable to any pattern recognition problems): i) choosing appropriate features derived from the input speech signal, ii) designing suitable classifier and iii) feature vector dimensionality problems. The first two challenges are concerned to performance of the recognizers, where as the third challenge is concerned to the time-efficiency in the decision making process. Hence speech processing researchers in particular and pattern recognition researchers in general needs to concentrate more on finding the suitable solutions to these challenges. 
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