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Improvement of Local Minima Problem and Its Effectiveness
for Motion Vector Detection Using Steepest Descent Method

KoUSUKE IMAMURA,* YASUTO NAKANISHI't and HIDEO HASHIMOTO*

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 lo-
cal minima problem by employing adaptive initial vector setting and hierarchical algorithm,

and obtaining improvement of prediction performance.

From simulation results, we com-

pare prediction performance and computational complexity with other methods, and show

effectiveness of the proposed method.
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Table 1 Prediction performance of adaptive initial vector
setting.

PSNR [dB]
oo bus flow ftbl ssie
0000 | 24.09 26.06 27.08 38.72
DO000  gopgp | 2538 28.03  28.09  39.54
0000 | 27.25 28.02 2857 39.52
oooooo

oooo 27.47 28.09 28.96 39.63

02 0000000000

Table 2 Prediction performance of hierarchical algorithm.

PSNR [dB]
oo bus flow ftbl ssie
0000 | 27.25  28.02 2857 39.52
L0000 gong | 2747 2809 2896 39.63
0000 | 27.36 2757 28.72  39.40
30000 gppp | 2758 27.83 2012 39.43
0000 | 27.70  28.10 29.09 39.63
ooo Oooo | 2778 2811 2016 39.63
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Table 3 Comparison of prediction performance between
the proposed method and other methods.

PSNR [dB]
oo bus flow ftbl ssie
FS 2778 28.15 2889  39.65
TSS 27.22 2772 28.89  39.29
BBGDS 25.41 28.04 2817 39.55
DS 26.43  28.04 28.27 39.44
1DGDS 26.96  28.09 28.94 39.62
0000 | 27.70  28.10 29.09 39.63
OO0 pgppo | 2778 2811 2016 39.63

04 O00DOOOOODOOO
Table 4 Comparison of processing time between the
proposed method and other methods.

TIME [sec/frame]
oo bus flow ftbl ssie
FS 0326 0326 0326 0.326
TSS 0.088 0.088 0.088  0.088
BBGDS 0.019 0.017 0.024 0.016
DS 0.019 0018 0.023 0.017
1DGDS 0.017 0.018 0.019 0.018
0000 | 0020 0020 0.020  0.020
OO0 gppoo | 0021 0020 0022  0.020
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