EA(HH)=E-11-16-5-10 http://doi.org/10.5909/JEB.2011.16.5.793

H.264/AVC 594 458 S 935t DC L2Al BA 7]4¥st IE

DC Offset Adjusted Inter Prediction Algorithm for Improving
H.264/AVC Video Coding Efficiency
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Abstract

H.264/AVC compresses video data by applying DCT transform, quantization and entropy coding processes to the residual signal
obtained by inter/intra prediction. This paper proposes a method enhancing an existing DC offset adjustment technology which uses
information of neighboring blocks to reduce residual information for improving coding efficiency. DC offset information is not sent
over bitstreams, but calculated in the same way both in the decoder and in the encoder. Experimental results show that the
proposed method enhances coding efficiency by 0.25% in average BD-Rate compared to H.264/AVC and gives better or worse
coding efficiency compared to the existing DC offset method depending on video sequences with coding efficiency degradation by
0.09% in average BD-Rate. This experimental results also show that further coding efficiency improvement is possible by applying
the proposed method adaptively to slice or macroblock coding units.
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Fig. 1. Composition of neighboring blocks
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Table 1. experimental configuration setting

YUV format YUV 4:2:.0
Prediction Structure IPPP
Number of reference frames 4
Entropy coding CAVLC
RDOptimization high-performance mode
Motion vector search range 64
RDOptimizedQuantization ON
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Table 2. comparative experimental results of proposed DC offset

Mioksk DC =AM 7|E2| DC 2EAM JM15.1
Sequences QP Total Total Total
PSNRY) . PSNR(Y) . PSNR(Y)
Bits Bits Bits

37 3688 555112  36.89 553432  36.87 555664
38.72 1105440  38.74 1105288  38.68 1114792
447 2341944 4116 2354832 4113 2377704
22 4349 6330344 4350 6332264 4349 6327064

BD-Rate / BD-PSNR -0.028 / 0.005 -1.987 / 0.601
37 2770 890136  27.67 887512  27.68 889808
32 3105 2147888  31.06 2144296  31.06 2137960
tempete 27 3500 5549144 3500 5546112 3499 5522832
22 3928 11971832  39.27 11977720 39.26 11936936

BD-Rate / BD-PSNR 0.076 / -0.004 0.285 / -0.014
37 2860 628304 2858 629072  28.59 628096
32 3214 1295560 3212 1296048  32.12 1297888
paris 27 3595 2638872 3595 2639400 3595 2637000
22 3970 4930568  39.71 4936792  39.70 4924152

BD-Rate / BD-PSNR -0.225 / 0.012 -0.186 / 0.011
37 2655 1326928  26.58 1335728  26.56 1328216
32 3019 3382088  30.19 3380376  30.19 3369776
mobile 27 3442 8646448  34.42 8643672 3441 8607520
22 3897 17522504  38.97 17510896 38.96 17455144

BD-Rate / BD-PSNR 0.055 / -0.002 0.283 / -0.014
37 3129 516808  31.35 515392 3129 517432
32 341 917928 3410 917448  34.06 923728
foreman 27 3698 1767152  36.98 1765872  36.97 1778928
22 40.08 3769016  40.09 3771608  40.09 3789856

BD-Rate / BD-PSNR 0.171 / -0.009 -1.001 / 0.043
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37 29.60 109176 29.65 109128  29.67 109344

32 32.91 211224 3293 209928 3296 210568

silent 27 36.51 392104 3655 392448  36.55 391072

22 4052 717048 4053 718248  40.53 714352
BD-Rate / BD-PSNR 0.678 / -0.039 1.021 / -0.059

37 29.98 113608 30.00 113184 30.03 114104

32 3352 207168  33.53 205800  33.53 205936

news 27 37.34 379832  37.35 381280  37.34 378296

22 4094 693016 4096 692912  40.96 692360
BD-Rate / BD-PSNR 0.350 / -0.021 0.546 / -0.033

37 30.08 190296  30.03 190320  30.07 191672

32 33.41 334200  33.37 332664  33.38 336056

foreman 27 36.72 602312 3670 601224  36.69 603080

22 4014 1134040 4015 1132952  40.14 1134256
BD-Rate / BD-PSNR -0.217 1 0.013 -0.758 / 0.043

37 30.08 48072 30.08 48072 30.07 48536

contain 32 33.39 83256 33.39 83128 33.40 84560

27 36.53 181592 36.53 181976 36.55 181592

22 39.84 473624  39.84 474768  39.85 475872
BD-Rate / BD-PSNR -0.068 / 0.004 -0.465 / 0.015

176

144

er

Paris @} ShuttleStart, Container] 73-F- 242} 0.23%, 0.03%,
0.07%9] BIES 7IAE HoJFT] Foreman®] 176x1442] 73
- 022% WIES 74 HoIF, 352x2889) - 3]
0.17%2] HIES Z715 HoFt) Silent®} News, Tempete,
Mobile A]@Zol|AE HIES =77} 2=

# 32 QP32E HV|HE F Paris AlE2Y] 7t RES
o MEFE HoFr

I 3. Paris QP320M 2t Z=9f HIEZ
Table 3. counts of coding modes with Paris QP 32
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Paris QP32 DC 9ZM  DC 9=Al JM15.1
Mode 0 (copy) 40704 40683 40754
Mode 1 (16x16) 6763 6785 6657
Mode 2 (16x8) 2549 2636 2676
Mode 3 (8x16) 2963 2893 2876

Mode 4 (8x8) 5677 5677 5708
Mode 5 intra 4x4 127 134 131
Mode 6 intra 8x8 51 41 52

Mode 7+ intra 16x16 170 155 150
Mode intra IPCM 0 0 0
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