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Multi-decoder Supporting 4K-UHD Video Images
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Abstract

This paper proposes the design of sub-pixel interpolation circuit for real-time multi-decoder supporting
4K-UHD video images. The proposed sub-pixel interpolation circuit supports H.264, MPEG-4, VC-1 and new
video compression standard HEVC. The common part of the interpolation algorithm used in each video
compression standard is shared to reduce the circuit size. An intermediate buffer is effectively used to reduce
the circuit size and optimize the performance. The proposed sub-pixel interpolation circuit was synthesised by
using 130nm standard cell library. The synthesized gate-level circuit consists of 122,564 gates and processes
35~86 image frames per second for 4K-UHD video at the maximum operation frequency of 200MHz.
Therefore, the proposed circuit can process 4K-UHD video in real time.
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Fig. 10. Compare results of SW simulaton and HW
simulation
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Table 1. Performance of proposed circuit

X 1 Atk FE2Y s
Block Number of | Frames é)er
size | Processing Secon
cycles (4K-UHD)
8x4 22 35
HEVC 16x16 92 67
64x64 1,136 36
4x4 9 42
H.264 16x16 84 73
8x8 30 51
MPEG-4 16x16 92 67
8x8 22 70
Vel 16x16 76 81
Table 2. Performance comparison
Ex 2.4% A
[5] [6] Proposed
MPEG-2, | \HEVC
Standards supported | HEVC | MPEG4, H.264 ’
H.264 7
VC-1
Gate count 84,400 | 40,352 122,564
Number of HEVC 30 - 92
processing H.264 - 192 84
cycles for
16x16 MPEG-4 - 176 92
Plock " yeq |- - 76
Maximum operating 200 108 135 | 200
frequency (MHz)
HEVC 7 - 45 | 67
Frames H.264 - 17 50 | 73
per second| N[PEG-4| - 19 45 | 67
VC-1 - - 55 | 81
Cell library(nm) 180 180 180 | 130
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