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Abstract

This thesis presents a new approach to the visualization of audio files that
simultaneously illustrates general audio properties and the component sounds that
comprise a given input file. New audio segmentation and classification methods are
reported that outperform existing methods. In order to visualize audio files, the audio is
segmented (separated into component sounds) and then classified in order to select
matching archetypal images or video that represent each audio segment and are used as
templates for the visualization. Each segment's template image or video is then
subjected to image processing filters that are driven by audio features. One visualization
method reported represents heterogeneous audio files as a seamless image mosaic along
a time axis where each component image in the mosaic maps directly to a discovered
component sound. The second visualization method, video texture mosaics, builds on
the ideas developed in time mosaics. A novel adaptive video texture generation method
was created by using acoustic similarity detection to produce a resultant video texture
that more accurately represents an audio file. Compared with existing visualization
methods such as oscilloscopes and spectrograms, both approaches yield more accessible

illustrations of audio files and are more suitable for casual and non expert users.
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Preface

Organization of this Thesis

This thesis presents research in the field of content-based audio visualization. The
research reported in this thesis is cross disciplinary so the in-depth review of literature
of particular relevance to each specific aspect of the research is presented in the

applicable chapter.

Chapter 1 introduces the reader to the existing literature in the field of general audio
visualization. The motivation for this research is discussed and the research objectives

are introduced.

Chapter 2 begins with a description of the methodology used. Then the reader is
introduced to the framework of our audio visualization system and the development

environment used.

Chapter 3 introduces relevant literature in the field of audio segmentation.
Subsequently the development and evaluation of a novel 2-phase audio segmentation

method is detailed.

Chapter 4 covers the current literature on audio classification and other relevant
classification methods. The development and evaluation of an accurate, adaptive

classification method with new class detection is described.

Chapters 5 and 6 describe two alternate and complementary methods for visualizing
audio; using images and video textures. The chapters also review the relevant literature
on image processing and video texture generation respectively.

Chapter 7 analyzes the audio visualization system and proposes potential avenues for

future research and development.
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