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ABSTRACT

The latest video coding standard H.264 has been recently
approved and has already been adopted for numerous
applications including HD-DVD and satellite broadcast. To
allow interconnectivity between different applications using
H.264, transcoding will be a key factor. When requantizing
a bitstream the incoming coding decisions are usually kept
unchanged to reduce the complexity, but it can have a major
impact on the coding efficiency. This paper proposes a novel
algorithm for mode refinement of inter prediction in the case
of requantization of H.264 bitstreams. The proposed
approach gives a comparable quality to a full search for a
fraction of its complexity by exploiting the statistical
properties of the mode distribution and motion vector
refinement.
Index Terms- Video signal processing, video codecs

1. INTRODUCTION

The new standard H.264 [1] is already successful thanks to
the variety of scenarios that it can cover and the high quality
of video it can deliver even at low bitrates. Recently it has
been provisionally approved as one of the standards for HD-
DVD and many broadcasters plan to use it to deliver satellite
video.

A large amount of research is ongoing in H.264 which is
thought to replace MPEG-2 in the coming years. The
applications using H.264 will range from multimedia content
delivery on mobile handset to High Definition television
broadcasting. To allow such diversity in the video
broadcasting, it will be necessary to have means of adapting
the video to the distribution channel. One solution would be
to store only the highest quality bitstream on the server side
and to transcode the bitstream depending on the customers
needs.

Many algorithms have been developed for the
requantization of video in the last decade. Some of these
algorithms, such as the Cascaded Pixel Domain Transcoder
(CPDT) [2] and the Fast Pixel Domain Transcoder (FPDT)
[3], [4], have been used successfully in many practical

applications [5], [6]. It is possible to adapt these algorithms
with some changes to the new H.264 standard.

As demonstrated in previous work [7], the FPDT
algorithm cannot be used with H.264 bitstream, and the
CPDT quality can be significantly lower than a full decode
and recode. This difference is mainly due to the large
number of new tools introduced by H.264. The compression
efficiency of this new standard is maximal only when all
modes are used. When requantizing H.264 bitstream with
CPDT, the encoding decisions of the incoming bitstream are
kept to reduce the complexity. This implies that the
transcoded video uses sub-optimal encoding parameters. A
mode refinement algorithm is needed to improve the coding
efficiency of the transcoder while reusing as much of the
incoming information as possible. The mode refinement
algorithm presented in this paper allows the choice of a
better prediction mode and motion vector (MV) without
having to do a full search in the case of inter frame
requantization. The simulation results show that it is
possible to have a quality close to a full search while saving
more than 85% of the complexity.

Section 2 of this paper will give a quick overview of the
requantization algorithm used. The limitation of this
algorithm and the proposed mode refinement algorithm are
also described together with different possible tuning to
balance quality and complexity. Simulation results are given
in Section 4. Finally, section 5 concludes the paper.

2. MODE REFINEMENT ALGORITHM

2.1. Requantization algorithm

The requantization algorithm used in this paper is a
Cascaded Pixel Domain Transcoder (CPDT) adapted to
H.264 as described in [7]. The transcoding complexity is
kept low by reusing the encoding information from the
incoming bitstream. This approach yields good results when
the transcoded bitrate is close to the original bitrate, but for
large differences the quality drops. This is due to a sub-
optimal use of H.264 encoding macroblock (MB) modes.

The increase of bitrate due to this loss of compression
efficiency can be as high as 300% when a very high bitrate
needs to be transcoded to lower bitrates (Cf figure 5). To

1-4244-0481-9/06/$20.00 C2006 IEEE

This work is funded by 3CRL ROAM4G

845 ICIP 2006

Authorized licensed use limited to: UNIVERSITY OF BRISTOL. Downloaded on January 23, 2009 at 06:13 from IEEE Xplore.  Restrictions apply.








