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ABSTRACT

In this paper, we propose a design of Intra prediction angular mode decision for HEVC encoder. Intra prediction
coding of HEVC is a method for predicting a current block by referring to samples reconstructed around a current
block. Intra prediction supports a total of 35 modes with 1 DC mode, 1 Planar mode, and 33 Angular modes. Intra
prediction coding of HEVVC works by performing all 35 modes for efficient encoding. However, in order to process all
of the 35 modes, the computational complexity and operational time required are high. Therefore, this paper proposes
comparing the difference in the value of the original pixel, using an algorithm that determines angular mode efficiently.
This new algorithm reduces the Hardware size. The hardware which is proposed was designed using Verilog HDL and
was implemented in 65nm technology. Its gate count is 14.9K and operating speed is 2GHz.
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Fig. 1 Block diagram of HEVC encoder block diagram
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Table. 2 Comparison of HM-16.9 standard software and algorithms applied to hardware

. Proposed algorithm
Class Resolution - :
BDPSNR BDBitrate ABitrate(%) APSNR(%) ATS(%)

4k 3840x2160 0.016 -0.613 -0.663 0.007 7.181
Class A 2560x1600 0.031 -0.518 -0.366 0.023 6.714
Class B 1920x1080 0.027 -0.642 -0.543 0.013 6.112
Class C 832x480 0.039 -0.620 -0.469 0.023 6.043
Class D 416x240 0.042 -0.672 -0.678 0.012 11.389
Class E 1280x720 0.046 -0.848 -0.726 0.019 5.829
Class F 832x480 0.047 -0.449 -0.391 0.016 5.064
Average - 0.035 -0.623 -0.548 0.016 6.905
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Table. 3 Comparison with synthesis results of intra prediction hardware proposed

Proposed Lu[9] Zhu[10]
Technology (nm) 65 65 90
Gate Count (Nand gate) 14.9K 59.5K 214.1K
Blocks supported all blocks all blocks without 64x64
cycles/64x64 4,100 2,539 15,908
Max. Frequency (MHz) 2,000 622 357
Throughout 8K@60fps 8K@30fps 1K@44fps
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