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Abstract — Video coding is of one of the crucial communication technologies, as video transmission is
the dominant traffic component in the world communications network. Video accounts for over 80% of
the global IP traffic. Therefore, huge efforts were done towards increasing coding performance in the
sense of the relation between the bitrate and the decoded video quality perceived by humans. These
efforts resulted in the development of such successful video compression technologies like AVC, HEVC,
AV1, EVC, and VVC. However, in the last years, we observe rapid growth of machine vision
applications. The proliferation of Internet of Things, autonomous vehicles, increasing employment of
sensors, and the evolution of machine learning methods are only some of the factors that stimulate rash
increase of amount of video data shared between computers, often even without direct human
consumption of video. The new paradigm of video coding for machines triggers remarkable research
interests, although the proposed approaches are quite diverse.

In response to the needs for technology appropriate for such applications, the ISO MPEG expert
groups have already launched activities towards development of the relevant compression technology
and the corresponding standard tentatively called Video Coding for Machines (VCM). The work was
divided into two tracks: Track 1 is focused on compression of features with no need to decode an image
or video, whereas Track 2 assumes that an image or video is reconstructed in a decoder and the
machine vision tasks are executed on a decoded image or video. In October 2022, the responses to
Call for Evidence for Track 1 and Call for Proposals for Track 2 were reviewed.

The lecture provides an overview of the technologies proposed in the abovementioned responses
as well as those proposed in the journal and conference papers.
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Abstract:

Entropy data compression is an important component of efficient video coding techniques. Its
use in a video encoder contributes to a significant improvement in compression efficiency,
reducing the size of the encoded data stream even multiple times. For this reason, entropy
compression methods are an interesting subject of scientific research.

The Context-based Adaptive Binary Arithmetic Coding (CABAC) technique, developed after the
year 2000, proved to be a milestone in the worldwide development of these methods. This
technique is a very advanced implementation of the arithmetic coding, and was designed to
compress efficiently data in hybrid video encoders. In this context, the CABAC technique is
ranked among the most efficient entropy coding solutions, which results in its practical
application in new-generation video compression techniques: MPEG-4 AVC/H.264, MPEG-H
HEVC/H.265 and MPEG-I VVC/H.266. It is also the starting point for the most advanced
scientific research conducted in the world in the field of entropy compression of data.

The aim of the talk is to present the key mechanisms of the CABAC technique. The intention is
also to indicate possible ways of improving the CABAC and to present the impact of the
application of new solutions on the efficiency of data compression. The talk will also discuss
the aspect of complexity of the software of contemporary entropy compression methods.
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