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A Hybrid Method for Combining Spatial Prediction with the CDS Algorithm

YU Jing! SU Kai-Na!

Abstract Motion estimation refers to estimating 2-D motion vector field of the scene or object according to temporal
information redundancy in a clipped video. Because of its simplicity and efficiency, block-based motion estimation has
recently been widely used. This paper proposes a hybrid method for combining spatial prediction with the CDS algorithm.
If the motion of the current block is similar to that of its neighbor blocks, we choose the best candidate block from the
neighbor blocks and use its motion vector to form an initial estimate for the current block. The neighbor block whose
motion vector yields the minimum block distortion is called the best candidate block. The true motion vector is then
obtained by comparing the search points of SDSP centered at the initial estimate. If the current block is not correlated
with its spatial neighbors, we search for the motion vector from the origin of the search window using the CDS algorithm.
Experimental results show that the proposed algorithm achieves a better tradeoff between search speed and accuracy for

super resolution restoration than N3SS, DS, HEXBS, CDS, and CDHS.
Key words Motion estimation, block-matching algorithm, spatial prediction, CDS algorithm
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Fig.1 MAD (Mean absolute difference) error surface for
two different blocks. (a)Unimodal error surface with a
global minimum error points (b)Non-unimodal error
surface with multiple local minimum error points
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Fig.3 3 x 3 square search pattern
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Fig.4 Fast calculation of the sum of all the pixels in a

matching candidate block
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Table 1  Performance comparisons of various block-matching algorithms using different video sequences
SEA N3SS DS HEXBS CDS CDHS A
Mobile
MSE 29.9902 31.0605 30.6395 48.8654 30.2350 30.2529 30.1967
Search Points 109.5938 19.8333 15.5444 12.4728 13.6864 13.1858 11.3105
Avg. Prob 1 0.9296 0.9290 0.6735 0.9426 0.9389 0.9407
Avg. Dist 0 0.2731 0.3017 0.6266 0.2670 0.2769 0.2572
Tennis
MSE 133.6361 141.2911 143.1319 148.0842 146.2507 157.5826 140.5608
Search Points 188.8163 17.3119 14.3052 11.4926 11.2607 7.2363 16.2807
Avg. Prob 1 0.8889 0.9133 0.8985 0.9133 0.8941 0.9281
Avg. Dist 0 0.3370 0.3467 0.3885 0.3505 0.4336 0.2845
Garden
MSE 187.0346 298.3756 216.2669 219.8203 219.1742 230.1548 193.2317
Search Points 108.2667 20.8432 21.6750 15.8848 23.3992 19.5508 14.4803
Avg. Prob 1 0.3508 0.7992 0.7220 0.7977 0.7705 0.8758
Avg. Dist 0 1.8622 1.0271 1.4672 1.1202 1.2422 0.5365
Surfside
MSE 15.4450 18.8202 16.3269 16.9755 16.3932 17.0565 16.0171
Search Points 134.1201 21.8936 23.8711 16.5879 25.4565 21.2881 15.9082
Avg. Prob 1 0.3779 0.7739 0.5386 0.7632 0.6123 0.7593
Avg. Dist 0 2.0813 1.4289 1.8543 1.4808 1.8962 1.3645
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Fig.6 FExamples of the proposed algorithm search proce-
dure (a)The first condition (b)The second condition
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