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Efficient Processing Technique for Unavailable Data in Hardware Implementation of
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Abstract

In this paper, we propose the efficient processing technique for unavailable data in hardware
implementation of motion estimator in H.264/AVC with parallel processing architecture. Motion
estimation processing in the hardware is generally based on pipe-lining, some MV data of
neighbor blocks are not available, whereas all MV data are valid in software processing where
the data are sequentially processed. In this paper, we solve the problem of data being
unavailable in MVp computation. To minimize the quality degradation caused by unavailable
MVs, in the proposed method, the unavailable MV of a neighboring block is replaced with an
integer pel unit MV, an MVp of neighboring blocks, or an MVcol (MV of co-located block).
Comparing to the conventional method [7], our method outperformed maximally 0.832dB and
0.179dB for QCIF and CIF, respectively, in terms of BDPSNR.
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H 4, QCIF AlZ8|0|M Zal — PSNR, Total-bit(T-bits)

QCF M Huan [7] _MVP MMVealVool MVP+C
T-bits PSNR | T- bits PSNR | T- hits PSNR | T- hits PSNR | T- hits | PSNR
22 | 2157992 | 38.95 | 2158728 | 38.95 | 2260808 | 38.94 | 2150984 | 38.94 | 2156216 | 38.95
27 | 1002928 | 34.74 | 1008656 | 34.71 | 1047944 | 34.72 | 1008688 | 34.73 | 1003376 | 34.73
coasIguard I 63536 | 30.80 | 366760 | 30.86 | 389008 | 30.86 | 365440 | 30.87 | 362616 | 30.88
37 | 131864 | 27.96 | 134880 | 27.91 | 149544 | 27.95 | 132520 | 27.91 | 132376 | 27.95
22 | 1043888 | 40.41 | 1058880 | 40.36 | 1131400 | 40.48 | 1055544 | 40.38 | 1047720 | 40.41
27 | 524128 | 36.85 | 533808 | 36.79 | 562968 | 36.89 | 531960 | 36.81 | 525544 | 36.84
foreman I 271112 | 33.37 | 275896 | 33.30 | 299136 | 33.48 | 277136 | 33.36 | 273456 | 33.35
37 | 148184 | 30.28 | 152960 | 30.11 | 168944 | 30.41 | 153360 | 30.17 | 150120 | 30.16
22 | 3796200 | 38.68 | 3797712 | 38.67 | 3892160 | 38.63 | 3802176 | 38.67 | 3794616 | 38.68
_ 27 | 1945544 | 34.08 | 1949264 | 34.05 | 2003664 | 34.05 | 1947576 | 34.06 | 1950472 | 34.08
moble o[ 791696 | 29.43 | 797576 | 29.42 | 850160 | 29.49 | 795184 | 29.43 | 790704 | 29.43
37 | 308240 | 2559 | 312616 | 2558 | 351144 | 2585 | 310656 | 25.50 | 308072 | 2558
22 | 1502368 | 39.79 | 1515616 | 39.76 | 1508576 | 39.78 | 1507000 | 39.77 | 1502672 | 39.8
27 | 753256 | 36.16 | 763960 | 36.09 | 760296 | 36.13 | 758712 | 36.13 | 756496 | 36.15
table o 355028 | 33.02 | 364248 | 32.96 | 359856 | 3200 | 362424 | 32.98 | 350736 | 33
37 | 182912 | 3046 | 189976 | 30.36 | 185104 | 3044 | 188664 | 30.42 | 185088 | 30.47
22 | 247696 | 42.66 | 249520 | 42.66 | 185104 | 3044 | 249240 | 42.66 | 247816 | 42.65
sy | 27| 118032 |84 | 117606 | seoa | ti7ees | 380 | 117200 | 3893 | 117968 | 386
32 | 58216 | 35024 | 25276 | 3521 | 58200 | 3524 | 58664 | 35024 | 58448 | 3526
37 | 33568 | 32.17 | 33224 | 3247 | 33200 | 3216 | 33168 | 3214 | 32076 | 32.14
22 | 7840608 | 4020 | 7840872 | 4020 | 7841024 | 40.21 | 7840600 | 40.2 | 7840600 | 402
27 | 5227808 | 36.23 | 5228360 | 36.23 | 5228200 | 36.23 | 5228288 | 36.23 | 5228288 | 36.23
bus 32 | 3359552 | 32.72 | 3350480 | 32.72 | 3359464 | 32.72 | 3350312 | 32.72 | 3359312 | 32.72
37 | 2129240 | 29.85 | 2130392 | 29.85 | 2130384 | 29.85 | 2129400 | 29.85 | 2129400 | 29.85

H 5. CIF AlE8|0|M Zal — PSNR, otal-bit(T—bits)

o W Fang(] WP e PG
T-bits PSNR T-bits PSNR T-bits PSNR T-bits PSNR T-bits PSNR
22 | 10020496 | 39.19 | 10030248 | 39.17 | 10856064 | 39.14 | 10026128 | 39.18 | 10020488 | 39.19
constquara |27 | 5228048 | 35.16 | 5240360 | 3613 | S5so6ee | 9613 | s2a2aad | 35.14 | 5232272 | 35,15
32 | 2173304 | 31.34 | 2196616 | 31.28 | 2304464 | 3128 | 2183512 | 313 | 2178616 | 31.34
37 | 748920 | 28.19 | 768208 | 28.10 | 852408 | 28.19 | 759504 | 28.13 | 752360 | 28.18
22 | 3564136 | 40.48 | 3622864 | 40.43 | 3919064 | 40.54 | 3505216 | 40.46 | 3568616 | 40.47
oveman |27 | 1557416 | 3721 | 1602344 | 57.16 | 1706720 | 37.27 | 1582088 | 37.19 | 1566892 | 37.22
32 | 743608 | 3421 | 773480 | 34.11 | 843456 | 343 | 762760 | 34.16 | 751080 | 34.19
37 | 406568 | 3150 | 433632 | 3141 | 467568 | 31.66 | 422760 | 31.46 | 410872 | 31.48
22 | 14642520 | 39.18 | 14681808 | 39.16 | 15143112 | 39.12 | 14660320 | 39.17 | 14642040 | 39.17
e |27 | 7887656 | 3485 | 7914304 | 3462 | 6104888 | 3481 | 7899736 | 3484 | 7896560 | 3486
32 | 3322704 | 30.44 | 3343240 | 3040 | 3535552 | 30.47 | 3333440 | 30.41 | 3325064 | 30.43
37 | 1207120 | 2652 | 1219888 | 26.42 | 1389920 | 26.76 | 1211936 | 26.51 | 1205112 | 26.53
22 | 6045992 | 40.00 | 6098688 | 39.96 | 6070792 | 39.98 | 6074280 | 39.98 | 6063888 | 39.99
e |27 | 2821968 | 36.22 | 2861176 | 3616 | 2843976 | 36.2 | 2847784 | 362 | 2834504 | 36.22
32 | 1253056 | 32.81 | 1276856 | 32.73 | 1266744 | 32.78 | 1270992 | 32.76 | 1262448 | 32.8
37 | 571328 | 30.19 | 590864 | 30.11 | 577768 | 30.16 | 687536 | 30.14 | 575848 | 30.18
22 | 832036 | 43.08 | 838688 | 4327 | 837624 | 4327 | 837472 | 4327 | 836248 | 4328
sy |27 377552 | 4020 | aroaeo | 4o2a | ssoase | a02s | sroves | a02r | sreste | a0er
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bus 32 | 2191720 | 31.46 | 2217800 | 31.40 | 2200192 | 31.45 | 2199312 | 31.44 | 2192096 | 31.46
37 | 1049648 | 28.10 | 1087480 | 28.00 | 1065832 | 28.07 | 1067456 | 28.06 | 1067440 | 28.09
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