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Abstract—In this paper, we demonstrate the complementary
nature of audio-specific excitation source (subsegmental) infor-
mation present in the linear prediction (LP) residual, to the
information derived using spectral (segmental) features, for audio
clip classification. Classes considered for study are advertisement,
cricket, cartoon, football and news, and the data is collected from
TV broadcast with large intra-class variability. A baseline system
based on segmental features and hidden Markov models (HMM),
gives classification accuracy of 62.08%. Another baseline system,
based on subsegmental features present in the LP residual, built
using autoassociative neural networks (AANN) to model audio
components, and multilayer perceptron (MLP) to classify audio,
gives classification accuracy of 52.72%. The two systems are
combined at abstract level and give classification accuracy of
86.96%, indicating their complementary nature. The rank and
measurement level combination of the two systems is further used
to enhance the classification accuracy to 92.97%.

Index Terms- Neural networks, Pattern classification, Linear
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I. INTRODUCTION

In this era of information technology, the information
is flooding in the form of audio, video and
multimedia (http://www.sims.berkeley.edu/research/projects/
how-much-info/summary.html). Agencies as well as
individuals are enabled with devices to easily record
and store multimedia contents. This data, once recorded and
stored, is opaque in nature (in the form of bits). Manual
handling of this data is impractical for real-time applications
because of its increasingly large volume. Hence, it is
important to have methods to automatically index multimedia
data for targeting and personalization applications based on
multimedia contents. Classification of data into different
categories is one important step for building such systems.
Audio plays an important role in classifying multimedia data,
as it is easier to process when compared to video data, and also
the audio data contains perceptually significant information.
The information about the audio category is contained in
the excitation source (subsegmental), system/physiological
(segmental) and behavioral (suprasegmental) characteristics
of the audio data.

In the traditional approach of audio indexing, audio is
converted to text and indexed using textbased search engines
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[1]. This approach not only depends on the accuracy of the
speech recognizer but also lacks on using audio information
present in the form of prosody and non-speech audio, like,
music. Feiten et al. [2] present a method for audio retrieval
based on content capability. Wold et al. [3] have used mean,
variance and autocorrelation of loudness, pitch and bandwidth
as audio features along with nearest neighbor classifier,
to hierarchically divide the 400 audio files into sixteen
classes. G. Guo et al. [4] have further refined the work by
using perceptual features, composed of total power, subband
powers, bandwidth, pitch and MFCCs, and support vector
machines (SVMs). Wang et al. [5] classify audio into five
categories of television (TV) programs using spectral features.

Features based on amplitude, zerocrossing, bandwidth,
band-energy in the subbands, spectrum and periodicity
properties, along with hidden Markov model (HMM) for
classification are explored for audio indexing applications in
[6]. Tt is shown that perceptually significant information of
the audio data is present in the form of sequence of events,
residual, which is obtained after removing the predictable part
in the audio signal. The residual part of the signal is subject to
less degradation as compared to the system part of the same
[7]. An audio class is a unique combination of various audio
components like, music and speech. Using the knowledge of
the audio components present in an audio class, subsegmental
features present in the linear prediction (LP) residual are
captured using autoassociative neural networks (AANN)
by modeling audio components in [8]. The residual data
contains higher order correlation among samples. As known
signal processing and statistical techniques are not suitable to
capture this correlation, AANNSs have been used in this work.
This work is extended in [9] using multilayer perceptron
(MLP) to classify audio based on audio-specific subsegmental
features present in the LP residual, captured by AANNSs.
Since, residual is obtained after removing the predictable part
of the audio signal, the subsegmental information present
in the residual signal can be complementary in nature to
the segmental information present in the predictable part of
the signal. Hence, combining the two levels of information
present in the audio signal can give a better performing
system. In this paper, we explore methods for combining
evidence from subsegmental and segmental features based
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