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ABSTRACT

In this paper, we propose a new, effective, fast motion estimation algorithms using 4x4 pixels Hadamard
transform. The Hadamard transform has the advantage of simplicity because it uses only addition and subtraction.
Motion estimation is composed of three stages. First, it should be decided whether to terminate the search early
and use a previous motion vector with DC (Direct Current) coefficients. Then the adaptive matching scan order
for motion estimation should be determined according to the image complexity using AC (Alternating Current)
coefficients. Experimentally, we adapted this algorithms to MVFAST and PMVFAST algorithms, and the pro-
posed algorithms turns out to be very efficient in terms of computational speed while remaining almost the same
in terms of PSNR (Peak Signal-to-Noise Ratio) compared to MVFAST and PMVFAST algorithms.
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¥ 1.49 A3

Sequence Frame| BR | SR FS | FS+HT | MVFAST | MV+pro | PMVFAST | PMV+pro

PSNR(dB) 27.67 27.67 27.98 27.92 27.96 27.91

16 || CheckPointSpeedUp || 1.00 | 1.00 218.96 256.78 285.33 344.06

Container 300 | 112 LineSADSpeedUp || 1.00 | 1.27 110.18 147.02 140.85 189.11

QCIF PSNR(dB) 27.84| 27.84 | 27.903 27.82 27.85 27.73
32 | CheckPointSpeedUp| 1.00 | 1.00 753.08 886.69 1007.49 1225.69

LineSADSpeedUp | 1.00 | 1.24 294.44 392.95 389.32 516.58

PSNR(dB) 33.73| 33.73 33.54 33.62 33.64 33.61

16 || CheckPointSpeedUp | 1.00 | 1.00 208.21 233.18 298.11 337.56

Mother&Daughter 300 | 24 LineSADSpeedUp || 1.00 | 1.30 67.63 85.86 92.32 114.69

QCIF PSNR(dB) 33.65] 33.65 33.60 33.63 33.70 33.59
32 | CheckPointSpeedUp || 1.00 | 1.00 724.00 805.32 1039.23 1168.74

LineSADSpeedUp || 1.00 | 1.22 191.59 241.33 261.76 321.78

PSNR(dB) 28.52] 28.52 28.51 28.51 28.51 28.48

16 | CheckPointSpeedUp || 1.00 | 1.00 101.82 103.03 158.41 160.23

Coast-guard 200 | 48 LineSADSpeedUp || 1.00 | 1.14 56.47 62.46 83.99 90.95

QCIF PSNR(dB) 2849 28.49 28.53 28.50 28.52 28.48
32 || CheckPointSpeedUp || 1.00 | 1.00 351.18 358.99 539.97 549.26

LineSADSpeedUp | 1.00 | 1.12 169.73 188.99 249.20 270.84

PSNR(dB) 26.95| 26.95 26.98 26.98 26.97 26.99

16 || CheckPointSpeedUp || 1.00 | 1.00 98.20 99.24 111.25 113.62

Coast-guard 300 || 112 LineSADSpeedUp | 1.00 | 1.11 60.05 63.89 68.39 73.62

CIF PSNR(dB) 2697 2697 27.00 27.00 27.03 27.01
32 || CheckPointSpeedUp || 1.00 | 1.00 365.45 368.93 416.88 423.23

LineSADSpeedUp || 1.00 | 1.11 198.74 211.18 228.35 244.42

PSNR(dB) 29.62 ] 29.62 29.72 29.66 29.55 29.67

16 || CheckPointSpeedUp | 1.00 | 1.00 171.96 224.30 247.19 302.64

48 LineSADSpeedUp || 1.00 | 1.33 80.62 117.95 111.11 153.00

PSNR(dB) 29.67 | 29.67 29.77 29.61 29.65 29.70

32 | CheckPointSpeedUp || 1.00 | 1.00 629.83 810.87 916.33 1077.70

News 300 LineSADSpeedUp | 1.00 | 1.29 227.22 328.00 318.03 417.79

CIF PSNR(dB) 32.06| 32.06 32.10 32.07 31.88 31.84
16 || CheckPointSpeedUp | 1.00 | 1.00 216.93 297.63 320.87 446.42

112 LineSADSpeedUp | 1.00 | 1.37 93.86 152.54 129.44 208.19

PSNR(dB) 32.10{ 32.10 32.11 31.98 32.01 31.93

32 | CheckPointSpeedUp i 1.00 | 1.00 799.94 | 1100.24 1186.89 1650.92

LineSADSpeedUp | 1.00 | 1.31 265.70 431.38 368.51 589.79

PSNR(dB) 29.32 | 29.32 29.27 29.24 29.26 29.25

CheckPointSpeedUp || 1.00 | 1.00 84.52 85.79 103.33 104.62

12 LineSADSpeedUp | 1.00 | 1.17 44.75 48.56 55.23 59.47

PSNR(dB) 29.53 | 29.53 29.43 29.43 29.45 29.43

CheckPointSpeedUp | 1.00 | 1.00 299.58 304.93 367.42 37291

LineSADSpeedUp | 1.00 | 1.17 124.13 135.08 154.41 166.97

PSNR(dB) 34.97| 34.97 34.95 34.95 35.00 35.00

CheckPointSpeedUp | 1.00 | 1.00 98.51 100.90 139.87 142.77

Foreman 200 | 512 LineSADSpeedUp || 1.00 | 1.21 44.90 51.17 64.29 72.50

CIF PSNR(dB) 35.17 || 35.17 35.11 35.10 35.17 35.16
CheckPointSpeedUp || 1.00 | 1.00 360.01 368.60 516.01 526.36

LineSADSpeedUp | 1.00 | 1.20 126.99 145.23 185.48 210.68

PSNR(dB) 35.87| 35.87 35.84 35.84 35.89 35.88

CheckPointSpeedUp | 1.00 | 1.00 127.71 131.96 205.57 214.26

1024 LineSADSpeedUp | 1.00 | 1.26 52.44 62.48 82.96 97.96

PSNR(dB) 3591 3591 35.87 35.87 3591 35.92

CheckPointSpeedUp || 1.00 | 1.00 470.22 486.72 755.59 787.49

LineSADSpeedUp | 1.00 1.23 150.89 180.11 238.82 282.41
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