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ABSTRACT

With the expanding demand of surveillance video and the elevation of resolution
ratio quality, the quantity of surveillance video data has increased a lot. The large scale
of surveillance video has brought challenges to the storage space and transmission
bandwidth and asks for a high quality of compression efficiency for surveillance video.
Besides, the high requirement of compression in time requires a low complexity
compression algorithm for surveillance video. The surveillance videos have their own
characteristics, such as owning static views, static background regions and moving
foreground regions, etc. This paper takes full advantage of these characteristics to
optimize both coding complexity and efficiency. The main innovation points are
illustrated as follows.

1. A low complexity surveillance video motion estimation algorithm (BFME)
based on background-foreground information is proposed to accelerate the
motion estimation procedure. In this algorithm, different CU depth are selected
adaptively according to the background proportion and the size of the CU and
different search strategies including integer-pixel motion search and sub-pixel
motion search are selected adaptively according to the background proportion
and the size of the PU, thus the motion estimation complexity of the
background regions decreases and the search precision of the foreground
regions increases. Besides, an error-tolerant algorithm is also performed to
reduce the influence of over optimization. Experimental results demonstrate
the advantage of BFME on surveillance videos. BFME can reduce the number
of search points and the total encoding time averagely by 66.90% and 46.69%
over HEVC reference software HM-16.0, while maintaining the coding
efficiency (0.70% bitrate increase).

2. A high efficiency surveillance video reference frame construction and



management algorithm (CRCM) based on coding information is proposed to
increase the coding efficiency. The algorithm utilizes coding information such
as residual and MV of coded frames to construct a new frame called
constructed frame for reference and replaces the forth reference frame in the
reference frame list with the constructed frame to increase the reference
efficiency. By making full use of the characteristics of surveillance video that
background regions are more likely to have better reference performance with
smaller residual value and MV and foreground regions are more likely to have
worse reference performance with larger residual value and MYV, the
constructed frame can provide better reference for both background regions
and foreground regions. Experimental results demonstrate the advantage of
CRCM on surveillance videos. CRCM can achieve 7.30% bit-saving over
HEVC reference software HM-16.0 with nearly no increase in coding
complexity.

3. Based on HEVC and HEVC reference software HM-16.0, this paper develops

the surveillance video coding optimizing and analysis platform, HM-16.0+.
The platform not only has accepted the low complexity and high efficiency
surveillance video coding algorithms proposed in the paper, but also can
visualize and analyze the important coding information of surveillance video
coding which can provide technical support for further optimizing of
surveillance video coding.

In summary, the motion estimation and reference frame technology are more
adaptive in surveillance videos and thus the surveillance video coding complexity and
efficiency are optimized. Besides, the surveillance video coding optimizing and
analysis platform on HEVC improves the surveillance coding efficiency and reduces
the surveillance coding complexity on a large scale and provides a platform for the

following researches on surveillance video coding optimization.
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