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ABSTRACT

This chapter presents a general overview of the video coding principles and standards. This chapter
launches with a brief explanation of the video coding process, and analyzes its discrete components, using
specific examples. It then proceeds to an overall outline of the most important video coding standards
by MPEG and their individual profiles/versions, and of the novel video coding standard High Efficiency
Video Coding (HEVC). Additionally, this chapter contains a description of the objective and subjective
video quality evaluation methods that are widely used in video quality assessment. The chapter concludes
with a report on future trends and developments regarding the field of video processing.

INTRODUCTION

Video coding is defined as the process of com-
pressing and decompressing a raw digital video
sequence, which results in lower data volumes,
besides enabling the transmission of video signals
over bandwidth limited means, where uncom-
pressed video signals would not be possible to be
transmitted. The use of coding and compression
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techniques leads to better exploitation and more
efficient management of the available bandwidth.

Video compression algorithms exploit the
fact that a video signal consists of sequence se-
ries with high similarity in the spatial, temporal
and frequency domain. Thus, by removing this
redundancy in these three different domain types,
it is possible to achieve high compression of the
deduced data, sacrificing a certain amount of
visual information, which however is not highly
noticeable by the mechanisms of the Human Vi-
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sual System, which in not sensitive at this type
of visual degradation.

Thus, the research area of video compression
has been a very active field during the last years
by proposing various algorithms and techniques
for video coding. As we mentioned earlier, video
coding techniques compress the data volume of
initial raw video signal with the cost of degrading
the perceived quality of the video service. By en-
hancing the encoding algorithms and techniques,
the latest proposed coding methods try to perform
in amore efficient way both the data compression
and the maintenance of the deduced perceived
quality of the encoded signal at high levels. In this
framework, many of these coding techniques and
algorithms have been standardized, encouraging
by this way the interoperability between various
products designed and developed by different
manufactures.

This chapter deals with the evolution of video
coding process from the very early standards to
the latest one, discussing all the fundamental con-
cepts and ideas behind the video coding evolution.
Following the evolution of the video compression
efficiency, this chapter presents also the methods
for video quality assessment, both subjectively
and objectively.

Following this introductory section, the rest
of this chapter is organized as follows: Section
2 describes the basic principles of video coding.
Section 3 provides an analytical description ofthe
video coding standards evolution, both in ITU-T
and MPEG. Section 4 provides information on
the video quality assessments methods that are
available. Finally, Section 5 provides some future
trends, while Section 6 concludes this chapter.

PRINCIPLES OF VIDEO CODING

This section presents the basic principles of video
coding procedure, which the reader must under-
stand in order to be able to continue further reading
in this book. All forms of video-coding that have
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compression as a primary goal, try to minimize
redundancy in the media. A video consists of a
number of frames, meaning separate pictures,
which given the fact that they are projected one
after the other at a particular rate, they give the
human eye the feeling of continuous movement.
This leads us to the fact that we can have two
kinds of redundancy; spatial redundancy and
temporal redundancy. Spatial redundancy refers
to intraframe coding techniques, which means
that we use neighboring similar pixels of the same
frame to encode it. Temporal redundancy has to
do with interframe coding, meaning the usage of
pastand future frames to encode our current frame.

Therefore, video compression techniques
are divided into two categories based on the
redundancy type. The temporal phase exploits
the similarities between successive frames with
the aim to reduce the temporal redundancy in a
video sequence. The spatial stage exploits spatial
similarities located on the same frame, reducing
by this way the spatial redundancy. Then the
output parameters of the temporal and spatial
stages are further quantized and compressed by
an entropy encoder, which removes the statistical
redundancy in the data, producing an even more
compressed video stream. Thus, all the video cod-
ing standards are based on the same basic coding
scheme, which briefly consists of the following
phases: The temporal, the spatial, the transform,
the quantization and the entropy coding phase.

Finally, it must be also noted that in more sim-
plistic systems every frame is coded separately,
so the intraframe redundancy method is the best,
because the loss of one frame does not affect the
coding of the other frames. Due to the simplicity
ofthese systems, this frame specific methodology
is not analysed in the chapter, because it is a part
of the more complicated coding systems that use
both spatial and temporal techniques in order to
achieve greater effectiveness and efficiency in
video compression ratio.
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