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HEVC Encoder Optimization using Depth Information
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Abstract

Many of today’s video systems have additional depth camera to provide extra features such as 3D support. Thanks to these
changes made in multimedia system, it is now much easier to obtain depth information of the video. Depth information can be
used in various areas such as object classification, background area recognition, and so on. With depth information, we can
achieve even higher coding efficiency compared to only using conventional method. Thus, in this paper, we propose the 2D video
coding algorithm which uses depth information on top of the next generation 2D video codec HEVC. Background area can be
recognized with depth information and by performing HEVC with it, coding complexity can be reduced. If current CU is
background area, we propose the following three methods, 1) Earlier stop split structure of CU with PU SKIP mode, 2) Limiting
split structure of CU with CU information in temporal position, 3) Limiting the range of motion searching. We implement our
proposal using HEVC HM 12.0 reference software. With these methods results shows that encoding complexity is reduced more
than 40% with only 0.5% BD-Bitrate loss. Especially, in case of video acquired through the Kinect developed by Microsoft Corp.,
encoding complexity is reduced by max 53% without a loss of quality. So, it is expected that these techniques can apply real-time
online communication, mobile or handheld video service and so on.
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Table. 1. Experiment result
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Y BD-rate | UBD-rate | V BD-rate | Encoding Time| Y BD-rate | U BD-rate | V BD-rate | Encoding Time
Balloons 0.5% 1.1% 0.9% 69.2% 0.3% 0.2% 0.1% 64%
Kendo 0.4% 0.7% 0.7% 64.3% 0.4% 0.4% 0.2% 60%
Newspaper_CC 0.2% -0.2% -0.3% 59.3% 0.2% -0.2% -0.1% 55%
3DV Poznan_Hall2 0.4% -0.1% 0.2% 46.9% 0.3% -0.9% -1.1% 43%
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GT_Fly 0.4% -0.1% 0.5% 60.7% 0.7% 0.1% 0.2% 58%
Undo_Dancer 0.3% -0.8% 0.3% 73.7% 0.4% -0.4% -0.3% 69%
Shark 0.3% 0.5% 0.7% 63.1% 0.5% 0.0% 0.6% 59%
Kinect 1Label 0.9% 1.0% 0.8% 50.2% 0.4% -0.4% -0.1% 47%
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Average 0.5% 0.1% 0.3% 59.7% 0.4% -0.2% -0.1% 55.9%
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