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ABSTRACT

This paper proposes a hardware architecture for an efficient SAO(Sample Adaptive Offset) with low area for
HEVC(High Efficiency Video Coding) encoder. SAO is a newly adopted technique in HEVC as part of the in-loop
filter. SAO reduces mean sample distortion by adding offsets to reconstructed samples. The existing SAO requires a
great deal of computational and processing time for UHD(Ultra High Definition) video due to sample by sample
processing. To reduce SAO processing time, the proposed SAO hardware architecture processes four samples
simultaneously, and is implemented with a 2-step pipelined architecture. In addition, to reduce hardware area, it has a
single architecture for both luma and chroma components and also uses optimized and common operators. The
proposed SAO hardware architecture is designed using Verilog HDL(Hardware Description Language), and has a total
of 190k gates in TSMC 0.13pm CMOS standard cell library. At 200MHz, it can support 4K UHD video encoding at
601ps in real time, but operates at a maximum of 250MHz.
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Fig. 1 Four pattern classes for Edge Offset
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Table. 1 Sample classification conditions for Edge Offset

Category Condition
1 (C<A)&& (C<B)

(C<A) && (C=B)||
(C==A) && (C<B))

(C>A)&& (C=B)) |
((C=A)&&(C>B))

(C>A) && (C>B)

None of the above
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Table. 4 Compared result between existing and proposed
architecture

Category Mody[10] Yang[11] Proposed
Process 28nm 0.13um 0.13pm
Gate Count 300k 218k 190k
200MHz 150MHz 200MHz
Operating for for for
Frequency 4K UHD FHD 4K UHD
at 60fps at 30fps at 60fps
Maximum | 66 Mz - 250MHz
Frequency
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