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Fast Adaptive Block Matching Algorithm using Predictive Motion
Vector
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ABSTRACT

We present a fast adaptive block matching algorithin using predictive motion vector. In the presented method,
the predictive motion vector is average of motion vector of upper and left blocks for current block. The block is
classified into one of four motion categories: stationary, quasi-stationary, medium-motion or large-motion block
according to motion of the left and upper blocks, and then each block estimates the motion vector adaptively. By
the simulation, the PSNR of our algorithm increase 0.27dB~0.77dB more than that of NTSS (new three step
search) method. The computational complexity of the presented method decreased about 36% ~ 41% more than
that of NTSS method.
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Fig, 2. Search area by predictive motion vector.
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Fig. 3. The block diagram of the proposed fast adaptive
BMA.
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Fig. 4. (a) The first, (b) second, and (c¢) third step of the
proposed method.
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Fig. 5. PSNR of block size 8x8 (search area: -7--7)
for FLOWER GARDEN image.
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Table 1. The avetage PSNR [dB] for each method,

Proposed method NTSS

Block size Image

PSNR PSNR
FLOWER

GANDEN 27.56 26.79

§x8 SUSIE 36,07 35.40

FOOTBALL 2433 24.06
FLOWER

GARDEN 26.04 2678

16x16 SUSIE 35.37 3485

FOOTBALL 2288 283

i
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Table 2. The computational complexity for each

method.
Proposed method NTSS
Bl_ock fmages  NO- Of No. of
size search Percent search Percent
points points
FLOWER
GARDEN 5165394 5840 8844208 100.00
8x8

SUSIE 4697143 58.94
FOOTBALL 4804224 62.79

7968984 100.00
7653888 100.00

FLOWER
G EN 1224584 59.08 2072780 100.00
16x16 SUSIE 1074315 58.27 1843660 100.00
FOOTBALL 1147867 63.74 1800940 100.00
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Appendix 1. The distribution of the motion vector using predictive motion vector
(block size:8 %8, search area: -7 ~ 7).

1. A5 259 wels o8¢ 234 el X (B8 =) 8x8, PHYS: 7~ 7)

cC images Dis. [%) (Acc.) 0 -1~1 -2~2 -3~3 -4~4 -5~5 -6~6 -7~7
FOOTBALL 18.91(18.91) 88.85 98.78 99.00 99.10 | 99.24 99.37 99.62 100 %

0 FL, GA. 0.18(0.18) 28.21 | 43.93. | 59.64 70.54 77.32 83.39 90.36 100 %
SUSIE 3.17(3.17) 66.10 89.98 94.2 95.78 97.15 98.18 99.13 100 %
FOOTBALL 28.1(47.01) 61.91 96.79 97.82 98.23 98.55 98.88 99.29 100 %

1 FL. GA. 0.96(1.13) 17.78 53.07 67.01 76.94 83.37 89.31 95.18 100 %
SUSIE 18.57(21.74) 44.72 83.71 90.95 93.92 95.83 97.36 98.67 100 %
FOOTBALL 8.43(55.44) 37.2 79.63 88.98 91.86 93.71 95.56 97.23 100 %

2 FL. GA. 28.94(30.07) 82.65 92.3. 93,01 96.35 97.43 98.21 99.17 100 %
SUSIE 22.29(44.03) 36.23 71.25 83.62 88.80 92.33 95.08 9756 | 100 %
FOOTBALL 2.43(57.87) 13.31 47.27 70.84 79.05 84.4 88.57 9296 | 100 %

3 FL. GA. 15.34(45.41) 63.63 86.77 91.10 94.12 95.82 97.2 98.45 100 %
SUSIE 9.61(53.64) 18.84 44.98 63.41 74.4 82.39 88.9 9446 | 100 %
FOOTBALL 4.33(62.2) 10.9 39.59 64.19 76.5 83.82 88,13 9291 100 %

4 FL. GA. 12.44(57.85) 63.5 78.4 85.74 89.44 92.85 95.24 97.59 100 %
SUSIE 9.17(62.82) 11.9 35.67 54.95 68.46 78.21 86.04 92.91 100 %
FOOTBALL 2.29(64.49) 5.71 22.64 40.2 59.54 69.42 77.64 85.41 100 %

5 FL. GA. 11.86(69.71) 65.02 79.58 84.79 88.64 91.62 94.81 97.4 100 %
SUSIE 5.63(68.45) 2.93 15.45 31.93 50.21 64.23 77.09 88,39 100 %
FOOTBALL 4.64(69,13) 6.35 24,99 39.71 37.97 69.06 77.45 86,33 100 %

6 FL. GA. 9.73(79.44) 51.95 68.12 7491 81.68 86.41 90.66 95.48 100 %
SUSIE 6.14(74.59) 3.51 16.15 30.8 479 62.54 75.44 87.75 100 %
FOOTBALL 4.1(73.23) 2.32 9.78 18.24 28.96 | 44.42 54.86 67.85 100 %

7 FL. GA 5.62(85.06) 37.64 51.21 58,97 67.48 74.23 80.39 86.84 100 %
SUSIE 4.83(79.42) 1,72 9.33 19.69 33.37 48.9 62.91 76.57 100 %
FOOTBALL 4.32(77.55) 4.89 19.7 32.06 42.49 59.69 70.52 80.75 100 %

8 FL. GA. 3.27(88.33) 22.53 39.34 50.53 62.68 74.19 82,92 90.82 100 %
SUSIE 4.19(83.61) 1.96 11,03 22,62 36.88 33,37 68.13 8291 100 %
FOOTBALL 2.49(80.05) 3.34 12,29 21.99 31.28 43.08 58.79 7.17 100 %

9 FL. GA. 4,09(92.42) 28.04 47.86 59.75 69.43 79.56 86.51 92.83 100 %
SUSIE 2.67(86.29) 1.51 8.99 18.73 3091 46,44 62,04 79.28 100 %
FOOTBALL 4.08(84.13) 5.73 19.66 314 41.24 51.26 64.74 76.88 100 %

10 FL. GA. 3.58(96.00) 22.66 44.64 56.45 65.95 75.97 84.03 9146 | 100 %
SUSIE 3.01(89.3) 2,69 12.03 2232 332 46.28 60,82 7756 | 100 %
FOOTBALL 2,37(86.5) 2,78 12.49 21.69 30.55 40.8 51.94 68.89 100 %

11 FL. GA. 1.45(97.45) 7.95 24.91 36.83 48.79 60.77 74.48 85.98 100 %
SUSIE 1.9(91.19) 1.77 9.76 19.03 29.1 41.15 56.04 73.72 100 %
FOOTBALL 3.14(89.64) 3.06 14.68 25.21 34,56 43.85 53.35 70.1 100 %

12 FL. GA. 0.80(98.25) 2.40 1210 | 22.55 33.79 46.99 62.55 78.43 100 %
SUSIE 2.13(93.32) 2,24 11.18 21.72 32.75 44.25 56.81 73.19 100 %
FOOTBALL 2,21(91.85) 2,6 10.87 20.4 29.81 39.33 50.06 64.54 100 %

13 FL. GA. 0.59(98.84) 1.33 8.63 19.71 33.35 46.24 59.08 74.05 100 %
SUSIE 1.44(94.76) 2,05 10.96 | 20.67 30.64 41.05 52.47 68.57 | 100 %
FOOTBALL 2.74(94.59) 1.82 9.63 18.19 26.4 36,77 46,98 62.39 100 %

14 FL. GA. 0.43(99.27) 1.96 7.71 18.69 32.73 45.82 57.45 71.93 100 %
SUSIE 1.90(96.66) 1.96 10.27 20.34 29.6 40.46 51.35 68.21 100 %
FOOTBALL 5.41(100.00) 0.65 4.4 9.0 14.49 21.6 29.86 44.23 100 %

15 FL. GA. 0.73(100.00) 0.64 5.66 16.89 28,72 41.88 53.06 67.51 100 %
SUSIE 3.34(100.00) 0.83 4.72 9,57 15,28 21.96 29.22 44.7 100 %
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