Acoustic Speech Analysis Redefined

Introduction

Acoustic speech analysis is a rapidly growing field that
has applications in a wide range of areas, including
speech recognition, speaker recognition, speech
synthesis, speech enhancement, forensic speech
analysis, clinical speech analysis, speech and emotion,
and speech and language processing. This book
provides a comprehensive overview of the
fundamental principles and techniques of acoustic

speech analysis, with a focus on practical applications.

The book is divided into ten chapters, each of which
covers a different aspect of acoustic speech analysis.
The first chapter introduces the basic concepts of
acoustic speech analysis, including the acoustic
properties of speech, speech production and

perception, and acoustic analysis techniques. The
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second chapter discusses speech segmentation and
feature extraction, which are essential steps in many

speech analysis applications.

The third chapter covers speech recognition, which is
the process of converting speech into text. The fourth
chapter discusses speaker recognition, which is the
process of identifying a speaker from their voice. The
fifth chapter covers speech synthesis, which is the

process of generating speech from text.

The sixth chapter covers speech enhancement, which is
the process of improving the quality of speech signals.
The seventh chapter discusses forensic speech analysis,
which is the use of speech analysis techniques in legal
investigations. The eighth chapter covers -clinical
speech analysis, which is the use of speech analysis
techniques in the diagnosis and treatment of speech

disorders.

The ninth chapter covers speech and emotion, which is

the study of how emotions are expressed in speech. The
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tenth chapter covers speech and language processing,
which is the use of speech analysis techniques in the

development of natural language processing systems.

This book is intended for a wide audience, including
students, researchers, and practitioners in the field of
speech analysis. The book is also accessible to readers

with a general interest in speech and hearing.



Book Description

Acoustic Speech Analysis Redefined provides a
comprehensive overview of the fundamental principles
and techniques of acoustic speech analysis, with a
focus on practical applications. The book is divided into
ten chapters, each of which covers a different aspect of

acoustic speech analysis, including:

e The acoustic properties of speech

e  Speech production and perception

e Acoustic analysis techniques

e Speech segmentation and feature extraction
e  Speech recognition

e Speaker recognition

e  Speech synthesis

e Speech enhancement

e Forensic speech analysis

e C(linical speech analysis

e Speech and emotion



e Speech and language processing

The book is intended for a wide audience, including
students, researchers, and practitioners in the field of
speech analysis. The book is also accessible to readers

with a general interest in speech and hearing.

This book is a valuable resource for anyone who wants
to learn more about the field of acoustic speech
analysis. The book provides a clear and concise
overview of the fundamental principles and techniques
of acoustic speech analysis, and it also includes a

wealth of practical examples and applications.

The book is well-written and well-organized, and it is a
pleasure to read. The author has a deep understanding
of the field of acoustic speech analysis, and he is able to
explain complex concepts in a clear and accessible

way.



I highly recommend this book to anyone who is
interested in learning more about the field of acoustic

speech analysis.



Chapter 1: The Fundamentals of

Acoustic Speech Analysis

Topic 1: What is acoustic speech analysis

Acoustic speech analysis is the study of the acoustic
properties of speech. It is a subfield of phonetics, which
is the study of speech sounds. Acoustic speech analysis
is used to understand how speech is produced and
perceived, and to develop applications such as speech

recognition, speaker recognition, and speech synthesis.

Acoustic speech analysis is based on the fact that
speech is a sound wave. Sound waves are produced by
the vibration of an object, and they travel through the
air as a series of compressions and rarefactions. The
frequency of a sound wave is the number of
compressions and rarefactions that occur per second,
and the amplitude of a sound wave is the strength of

the compressions and rarefactions.



The acoustic properties of speech are determined by
the shape of the vocal tract and the position of the
articulators. The vocal tract is the space between the
vocal cords and the lips, and the articulators are the
lips, tongue, and jaw. When we speak, we change the
shape of the vocal tract and the position of the

articulators to produce different sounds.

Acoustic speech analysis can be used to measure the
acoustic properties of speech, such as the frequency,
amplitude, and duration of speech sounds. These
measurements can be used to identify the different
sounds of speech, to understand how speech is
produced and perceived, and to develop applications
such as speech recognition, speaker recognition, and

speech synthesis.

Acoustic speech analysis is a powerful tool that can be
used to study speech and to develop applications that

improve our lives.



Chapter 1: The Fundamentals of

Acoustic Speech Analysis

Topic 2: The acoustic properties of speech

The acoustic properties of speech are the physical
characteristics of sound that are produced by the
human voice. These properties can be used to identify
and distinguish different speech sounds, and they can
also be used to analyze the prosody of speech, which is

the rhythm, intonation, and stress of speech.

The acoustic properties of speech can be divided into
two main categories: segmental and suprasegmental.
Segmental properties are those that are associated with
individual speech sounds, such as phonemes.
Suprasegmental properties are those that are
associated with larger units of speech, such as syllables,

words, and phrases.

The segmental properties of speech include the

following:
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Pitch: The pitch of a speech sound is determined
by the frequency of the sound wave. Higher
frequencies are associated with higher pitches,
and lower frequencies are associated with lower
pitches.

Loudness: The loudness of a speech sound is
determined by the amplitude of the sound wave.
Higher amplitudes are associated with louder
sounds, and lower amplitudes are associated

with softer sounds.

Duration: The duration of a speech sound is
determined by the length of the sound wave.
Longer sound waves are associated with longer
durations, and shorter sound waves are

associated with shorter durations.

Formant frequencies: The formant frequencies
of a speech sound are the frequencies at which
the sound wave is most intense. Formant
frequencies are important for distinguishing

different vowel sounds.



The suprasegmental properties of speech include the

following:

e Prosody: The prosody of speech is the rhythm,
intonation, and stress of speech. Prosody can be
used to convey emotions, attitudes, and
intentions.

e Intonation: The intonation of speech is the
variation in pitch over time. Intonation can be
used to convey emotions, attitudes, and
intentions.

e  Rhythm: The rhythm of speech is the pattern of
stressed and unstressed syllables. Rhythm can be
used to convey emotions, attitudes, and
intentions.

e Stress: The stress of speech is the emphasis
placed on certain syllables. Stress can be used to

convey emotions, attitudes, and intentions.

The acoustic properties of speech are a complex and

fascinating topic. By understanding these properties,
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we can better understand how speech is produced and

perceived.
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Chapter 1: The Fundamentals of

Acoustic Speech Analysis

Topic 3: Speech production and perception

Speech production is the process by which we produce
speech sounds. It involves the coordinated activity of
the lungs, larynx, vocal tract, and articulators. The
lungs provide the air that is used to create sound, the
larynx produces the vocal fold vibrations that create
the basic pitch of the voice, the vocal tract shapes the
sound to create the different vowels and consonants,
and the articulators (lips, tongue, and teeth) further

shape the sound to create the specific sounds of speech.

Speech perception is the process by which we
understand speech sounds. It involves the auditory
system, the brain, and our knowledge of language. The
auditory system detects the sound waves and converts
them into electrical signals that are sent to the brain.

The brain then uses these signals to create a mental
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representation of the speech sounds. Our knowledge of
language helps us to interpret the speech sounds and

understand the meaning of the words and sentences.

Speech production and perception are two sides of the
same coin. We cannot produce speech without being
able to perceive it, and we cannot perceive speech
without being able to produce it. The two processes are

closely linked and interdependent.

Here are some additional details about speech

production and perception:

e Speech production is a complex process that
involves the coordination of many different

muscles and organs.

e The vocal folds are two small bands of tissue that

vibrate to create the sound of the voice.

e The vocal tract is a tube that runs from the

larynx to the mouth and nose. It is shaped by the
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tongue, lips, and teeth to create the different

vowels and consonants.

The articulators (lips, tongue, and teeth) are used

to further shape the sound of speech.

Speech perception is a complex process that
involves the auditory system, the brain, and our

knowledge of language.

The auditory system detects the sound waves
and converts them into electrical signals that are

sent to the brain.

The brain then uses these signals to create a

mental representation of the speech sounds.

Our knowledge of language helps us to interpret
the speech sounds and understand the meaning

of the words and sentences.
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This extract presents the opening

three sections of the first chapter.

Discover the complete 10 chapters and
50 sections by purchasing the book,

now available in various formats.
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This extract presents the opening three

sections of the first chapter.

Discover the complete 10 chapters and
50 sections by purchasing the book,

now available in various formats.
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