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A Block Matching Algorithm using Motion Vector Predictor
Candidates and Adaptive Search Pattern

Sung-Keun Kwak'- Youngcheul Wee'' - Ha-Jine Kim'

ABSTRACT

In this paper, we propose the prediction search algorithm for block matching using the temporal/spatial correlation of the video sequence and
the center-biased property of motion vectors. The proposed algorithm determines the location of a better starting point for the search of an exact
motion vector using the point of the smallest SAD(Sum of Absolute Difference) value by the predicted motion vector from the same block of
the previous frame and the predictor candidate point on each search region and the predicted motion vector from the neighbour blocks of the
current frame. And the searching process after moving the starting point is processed a adaptive search pattern according to the magnitude
of motion vector. Simulation results show that PSNR(Peak-to-Signal Noise Ratio) values are improved up to the 0.75dB as depend on the video
sequences and improved about 0.06~0.34IB on an average except the FS(Full Search) algorithm.

FINE : 0l& ®L2H(Predictor Candidate Point), % X 2IH(Block Matching Algorithm)
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Motion Estimation Algorithm
Sequence Format
FS DS TPS NNS ARPS Proposed
PSNR 3823 3R.15 3800 3811 3810 3814
News CIF
Speed Up 1 16 13 39 B 39
PSNR 39.10 38.76 38.79 3899 33.66 39.01
Miss America CIF
Speed Up 1 12 14 2 29 28
PSNR 33.46 33.15 32.98 3267 3241 33.16
Foreman CIF
Speed Up 1 13 15 26 25 27
PSNR 3472 34.42 34.40 34.02 33.82 34.45
Susie SIF =
Speed Up 1 13 15 26 27 27
Flower s PSNR 2399 23.81 23.49 2373 2318 23.839
Garden Speed Up 1 12 16 25 23 30
PSNR 2294 22.89 22.92 22.98 2290 2293
Mobile SIF
Speed Up 1 16 16 29 32 36
PSNR 4385 43.85 43.85 43.85 43.85 43.85
Akiyo QCIF
Speed Up 1 16 16 40 3B 40
PSNR 31.01 30.93 30.90 3092 30.86 30.99
Coastguard QCIF
Speed Up 1 14 16 28 27 32
PSNR 2571 2562 2523 25.40 25.25 25.62
Stefan QCIF
Speed Up 1 13 16 27 2 29
- - PSNR 32.56 32.40 3228 32.30 32.11 3245
Speed Up 1 139 152 29.8 29.7 32.0
(B 3 2 AE dabofl thE Mok Tl 7|E 71Hel 2t 820 oist W Hoigh 2XKMAD) HiL
Motion Estimation Algorithm
Sequence Format
FS DS TPS NNS ARPS Proposed
News CIF 1.042 1.047 1.062 1.047 1.051 1.046
Miss America CIF 1.930 2.018 2,011 1.966 2.024 1.965
Foreman CIF 2.817 2.904 2.956 2.958 2997 2.882
Susie SIF 2.665 2144 2.741 2787 2811 27128
Flower Garden SIF 8.520 8.768 8950 8.704 8919 8608
Mobile SIF 9546 9.604 9572 9,507 9573 9.554
Akiyo QCIF 0.488 0.488 0.488 0.488 0.488 0.488
Coastguard QCIF 4.180 4.266 4.220 4.242 4.276 4.191
Stefan QCIF 6.74 6.896 6.891 6.869 7.061 6.852
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A%E Jepdd <E 2>9 <# 3>9 CIF(Common Inter-
mediate Format)s 352X 288, SIF(Source Input Format)s
32x240, 18 2 QCIF(Quarter-CIF)E 176X 1442 Z Y
o 27)& vepit.
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