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ABSTRACT

This paper proposes high-performance SAO(Sample Adaptive Offset) in HEVC(High Efficiency Video Coding)
encoder for Ultra HD video processing in real time. SAO is a newly adopted technique belonging to the in-loop
filter in HEVC. The proposed SAO encoder hardware architecture uses three-layered buffers to minimize
memory access time and to simplify pixel processing and also uses only adder, subtractor, shift register and
feed-back comparator to reduce area. Furthermore, the proposed architecture consists of pipelined pixel
classification and applying SAO parameters, and also classifies four consecutive pixels into EO and BO
concurrently. These result in the reduction of processing time and computation. The proposed SAO encoder
architecture is designed by Verilog HDL, and implemented by 180k logic gates in TSMC 0.18 xm process. At
110MHz, the proposed SAO encoder can support 4K Ultra HD video encoding at 30fps in real time.
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