
IEEE TRANSACTIONS ON AUDIO, SPEECH, AND LANGUAGE PROCESSING, VOL. 14, NO. 6, NOVEMBER 2006 1889

Introduction to the Special Section on Objective
Quality Assessment of Speech and Audio

MODERN telecommunication networks are becoming
more and more complex, and carry, besides the tradi-

tional narrowband speech signals (about 3.5-kHz bandwidth),
wideband speech signals and other audio signals. In addition
to existing traditional public switched telephone networks,
various types of mobile and internet-based networks are widely
used. The resulting interconnected heterogeneous network
increases, significantly, the number of factors that can affect
speech and audio quality; hence, understanding the impact
of individual system components and combinations of them
on the end-to-end speech and audio quality is difficult. In
addition, these newer networks provide a tradeoff between
service quality and cost. Thus, the reliable estimation of speech
and audio quality over modern telecommunication networks
is very important, not only for network systems design and
development, but also for the maintenance of quality of service
(QoS).

Historically, formal subjective listening tests have been used
in evaluating the quality of speech and audio processing and
transmission systems such as speech and audio coders. These
tests require well-controlled facilities and expertise to provide
reliable results related only to quality. Throughout the devel-
opment and deployment of network systems, it is necessary to
investigate the impact of specific system components, combina-
tions of them, and sets of system parameter values on the per-
ceived quality of speech and audio. Since it is difficult to obtain
these results promptly and repeatedly by subjective tests, which
are time consuming and costly, it is desirable to have a computa-
tional model that can reflect subjective quality ratings in reliable
manner.

Over the last three decades, many objective speech and audio
quality estimation models have been proposed. The goal of ob-
jective models is to mimic human performance in quality rat-
ings. As a result, the research effort has been on understanding
how the human auditory system processes speech and audio sig-
nals. This is a challenge as we do not yet have enough knowl-
edge to establish a human-like objective model. Despite this dif-
ficulty, there has been significant progress in the past few years.
However, the real-world experience obtained with the more suc-
cessful and standardized measures has also indicated shortcom-
ings and remaining challenges.
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The origin of this special issue lies in a desire to provide
better insights into the recent advances and challenges in ob-
jective quality assessment of speech and audio. The 35 submis-
sions received in response to the call for papers confirmed this
topic to be an active area of research as well as the timeliness
of this special issue. After a thorough review process, 13 papers
were accepted for this issue. The first paper by the guest edi-
tors introduces key concepts, challenges, standard techniques,
and recent advances in the field as a whole. The rest of the pa-
pers address specific and detailed challenges: objective quality
assessment models for speech and audio waveforms motivated
by human auditory perception; modeling in quality estimation
without using a reference speech signal for comparison; the ex-
tension of the ITU-T G.107 E-model to wideband speech and
arbitrary packet loss conditions; parametric models considering
the impact of edge terminals in voice over IP (VoIP); conversa-
tional quality assessment in VoIP; spatial audio quality for mul-
tichannel audio; and the application to monaural speech separa-
tion and performance evaluation of speech recognition systems.
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