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Abstract

The wide variety of distortions that images are subject to dur-
ing acquisition, processing, storage, and reproduction can degrade
their perceived quality. Since subjective evaluation is time-consuming,
expensive, and resource-intensive, objective methods of evaluation have
been proposed. One type of these methods, image quality (IQ) metrics,
have become very popular and new metrics are proposed continuously.
This paper aims to give a survey of one class of metrics, full-reference
IQ metrics. First, these IQ metrics were classified into different groups.
Second, further IQ metrics from each group were selected and evaluated
against six state-of-the-art IQ databases.
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1

Introduction

Advances are rapid in the imaging industry, and new and more
advanced products are continuously being introduced into the mar-
ket. In order to verify that the new technologies produce higher-quality
images than the current technology, some kind of quality assessment is
required.

There are two main methods of assessing image quality (IQ): subjec-
tive or objective. The first is carried out by human observers, while the
second does not involve observers. To make an objective assessment,
one can use measuring devices to obtain numerical values; another
method is to use IQ metrics. These IQ metrics are usually developed
to take into account the human visual system (HVS), and thus have
the goal of correlating with subjective assessment.

Many IQ metrics have been proposed in the literature; a brief sum-
mary of more than 100 metrics was given by Pedersen and Harde-
berg [125]. These metrics stem from different ideas, and they have been
made for different purposes, such as to quantify distortions, produce
benchmarks, monitor quality, optimize a process, or indicate problem
areas. Because different metrics have different goals, it is important
to keep in mind their areas of use when evaluating their performance.

1
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2 Introduction

Existing surveys, such as the one by Wang and Bovik [166], mostly
focus on grayscale IQ metrics whereas the survey by Avcibas et al. [6]
covers only simple statistical metrics. In this survey, we continue the
work started in Pedersen and Hardeberg [125] and we carry out a com-
prehensive survey and evaluation of color and grayscale IQ metrics.

Our goal is to classify IQ metrics into separate groups and to eval-
uate their correspondence with the percept. Such a classification can
be used to select the most appropriate IQ metric for a given problem
or distortion. It will also provide a better understanding of the state-
of-the-art of IQ metrics, which can be used to improve or develop new
metrics that correlate better with the percept. Because the original is
available in many situations, we limit our survey to full-reference IQ
metrics, where both the complete original and reproduction are used for
the calculation of quality. Additionally, more work has been carried out
on full-reference IQ metrics than on reduced-reference and no-reference
metrics. The two latter types of IQ metrics are also considered to be
more difficult to assess than full-reference metrics [170].

In the literature many different terms have been used, such as IQ,
image difference, image fidelity, and image similarity. If possible we
will use the general term IQ. In addition, we use the term metric as a
general term even though not all metrics fulfill the requirements to be
a metric in mathematical terms. Other terms, such as index, measure,
and criterion, have also been used in the literature.

The survey is organized as follows: first, we classify IQ metrics into
groups; then we go through IQ metrics within each group. This is fol-
lowed by evaluations of selected IQ metrics from each group. Finally,
we report our conclusions.

Full text available at: http://dx.doi.org/10.1561/0600000037
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