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Abstract In this paper, we propose a fast motion vector detection algorithm using steepest descent method which
is one of gradient methods. Proposed method is capable of avoiding the local minima problem by employing adaptive
initial vector setting and hierarchical algorithm, and obtaining improvement of predictive performance and computational
complexity. From simulation, we compare predictive performance and computational complexity with other methods, and
show effectiveness of the proposed method. And also, we show performance of proposed method in the case of applying it

to interlaced images.
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1. 0D OO0

gbooboooooo,bboboboobbooobob
goboboodoob,ooooboooooobooon,
Oo00o0O00oo000 MPEG-1, MPEG-20000000,
goboobooooooboobo.obooboboobo
000000000000 full search(FS)0 0,000

000000000000 three-step search (3SS), one-
dimensional full search (1DFS), conjugate search (CS),
block-based gradient descent search (BBGDS), one-at-
a-time search (OTS), one-dimensional gradient descent

search (1DGDS) 0000000000000 [1]0[4].
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Table 1 predictive performance of proposed methods
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Fig. 1 predictive performance of adaptive initial vector
setting, final vector adjustment and hierarchical algorithm
(football)
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Table 2 computational complexity of proposed methods
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Table 3 comparison of predictive performance between

proposed method and other methods

PSNR (dB)
oo bus flow ftbl ssie oo
FS 27.90 | 28.17 | 28.91 | 39.80 | 31.20
38S 27.21 | 27.72 | 28.89 | 39.28 | 30.78
1DGDS | 26.25 | 28.05 | 26.98 | 39.50 | 30.20
goog 27.53 | 28.01 | 28.78 | 39.64 | 31.00
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Fig. 2 comparison of predictive performance between pro-

posed method and other methods (Football)
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Table 4 comparison of computational complexity between

proposed method and other methods
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Table 5 comparison of predictive performance with

prediction method

PSNR (dB)
bus flow ftbl ssie oo
FS(fI‘.fI‘.) 26.90 | 28.70 | 28.02 | 38.39 | 30.50
FS(fI‘.ﬁ.) 28.64 | 29.46 | 31.07 | 39.60 | 32.19
FS(ﬁ.ﬁ.) 27.20 | 23.99 | 32.01 | 39.40 | 30.65
goog (fr.fr.) 25.97 | 28.33 | 27.26 | 37.95 | 29.88
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goog (ﬁ.ﬁ.) 26.00 | 23.56 | 30.88 | 39.03 | 29.87
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Table 6 comparison of computational complexity with

prediction method
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