
Preface

Language identification (LID) is a process of determining the language from the
uttered speech. Most LID studies have been carried out using vocal tract and
prosodic features. However, the characteristics of excitation source have not been
explored for LID study. In this book, implicit and explicit features of excitation
source have been explored for language discrimination task. Linear prediction (LP)
residual signal is used for representing excitation source signal. The implicit rela-
tions among the raw LP residual samples, its magnitude, and phase components are
explored to capture the language-specific excitation source information. The pro-
posed implicit features consist of raw LP residual samples, its magnitude and phase
components at three different levels: (i) sub-segmental level (within a glottal cycle
or pitch cycle), (ii) segmental level (within 2–3 successive glottal cycles), and (iii)
supra-segmental level (across 50 glottal cycles). These features capture the implicit
language-specific phonotactic constraints embedded in excitation source signal.
Evidences obtained from each level are combined to derive complete implicit
features of excitation source for LID task.

In addition to implicit features of excitation source, LP residual signal has also
been parameterized at sub-segmental, segmental, and supra-segmental levels to
capture the language-specific phonotactic information. At sub-segmental level, the
characteristics of a single glottal pulse have been modeled using glottal flow
derivative (GFD) parameters of LP residual signal. Residual mel frequency cepstral
coefficients (RMFCC) and mel power difference of spectrum in sub-band (MPDSS)
features are explored to derive language-specific excitation source information at
segmental level. At supra-segmental level, temporal variations of pitch, epoch
strength, and epoch sharpness are explored for capturing language-specific supra-
segmental level source information. Evidences from each level are combined to
capture complete parametric representation of excitation source. Further, evidences
obtained from implicit and parametric features are combined to acquire overall
language-specific excitation source information.

The nonoverlapping language-specific information present in excitation source
and vocal tract features has also been investigated in this book. The robustness of
proposed excitation source features has been examined by varying (i) amount of
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training data, (ii) length of test samples, and (iii) background noise characteristics.
From experimental studies, it has been observed that the excitation source is more
robust, compared to vocal tract features for LID task.

This book is mainly intended for researchers working on language identification
area. The book is also useful for young researchers who want to pursue research in
speech processing with an emphasis on excitation source features. Hence, this may
be recommended as a text or reference book for the postgraduate level advanced
speech processing course. The book has been organized as follows:

Chapter 1 introduces the basic concept of language identification (LID) and the
various features used in LID. The application of LID system has been demon-
strated. Chapter 2 provides a review of the methods reported in prior works of LID.
Chapter 3 discusses the implicit features of excitation source for language recog-
nition task. Chapter 4 explores the parametric features of excitation source for
language discrimination study. Chapter 5 investigates the robustness of excitation
source features in the context of language identification. Chapter 6 provides a brief
summary and conclusion of the book with a glimpse toward the scope for possible
future work.
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