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ABSTRACT

This paper proposes a high-performance in-loop filter in HEVC(High Efficiency Video Coding) encoder for
Ultra HD video processing in real time. HEVC uses in-loop filter consisting of deblocking filter and SAO(Sample
Adaptive Offset) to solve the problems of quantization error which causes image degradation. In the proposed
in-loop filter encoder hardware architecture, the deblocking filter and SAO has a 2-level hybrid pipeline
structure based on the 32x32 CTU to reduce the execution time. The deblocking filter is performed by 6-stage
pipeline structure, and it supports minimization of memory access and simplification of reference memory
structure using proposed efficient filtering order. Also The SAO is implemented by 2-statge pipeline for pixel
classification and applying SAO parameters and it uses two three-layered parallel buffers to simplify pixel
processing and reduce operation cycle. The proposed in-loop filter encoder architecture is designed by Verilog
HDL, and implemented by 205K logic gates in TSMC 0.13um process. At 110MHz, the proposed in-loop filter

encoder can support 4K Ultra HD video encoding at 30fps in realtime.
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