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Improvement of Coding Efficiency and Speed for HEVC Inter-picture
Prediction Based on Scene-change Pre-processing Information
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Abstract

In this paper, we propose a pre-processing procedure to obtain scene change information using spatial down-scaled input image
for efficient encoding of super-high resolution image and propose a reconstruction of reference picture list in inter-picture
prediction using this information. The experimental results show that the proposed method improves the BD-Rate by 0.44% and

reduces encoding time by 12.46% when compared to HM 16.12.
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Table 1. Experimental results for various resolutions in terms of scene-change detection accuracy and processing time

width | height T Scene NC | NF | NM | precision recall F1 Sceng-change detection | Down-scaling time
Change time (seconds) (seconds)

3840 2160 | 4000000 14 12 0 2 1.00 0.86 | 0.92 63.70 N/A
3840 2160 | 1000000 14 14 0 0 1.00 1.00 1.00 63.38

1920 1080 | 1000000 14 12 0 2 1.00 0.86 | 0.92 13.88 550 53
1920 1080 250000 14 14 0 0 1.00 1.00 1.00 14.00

960 540 250000 14 12 0 2 1.00 0.86 | 0.92 3.00 232,62
960 540 62000 14 14 0 2 1.00 0.88 | 0.93 2.98

480 270 64000 14 11 0 3 1.00 0.79 | 0.88 0.75 108.49
480 270 16000 14 14 0 0 1.00 1.00 1.00 0.75

240 136 16000 14 11 0 3 1.00 0.79 | 0.88 0.20 5433
240 136 4000 14 14 0 0 1.00 1.00 1.00 0.19

120 68 4000 14 11 0 3 1.00 0.79 | 0.88 0.05 31.10
120 68 1000 14 14 0 0 1.00 1.00 1.00 0.05
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Fig. 1. flow chart for the reference picture list reconstruction using the
pre-processing results
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# 2. HM 16.123}

M|otsk= m2|ZE7te| BD-PSNR % BD-Rate s H|1l

Table 2. Performance comparison between the proposed algorithm and HM 16.12 in terms of BD-PSNR and BD-Rate

QP Reference Proposal BD-PSNR 7iA | BD-Rate 7{A TS(%)
Bitrate | PSNR Time Bitrate PSNR Time (%) (%) ?
QP22 | 4000.6 41.9 65526.0 | 3986.3 41.9 57840.2 11.73%
QP27 | 20155 38.6 57170.5 | 2012.6 38.6 50025.8 0.02 044 12.50%
QP32 | 10125 35.5 51773.5 | 1011.8 35.5 45165.7 ’ ' 12.76%
QP37 521.4 32.8 48291.3 520.9 32.8 42092.3 12.84%

focaen HReference
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253} 22 4% 4D

Fig. 2. Processing time comparison between the proposed algorithm and HM 16.12
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