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filter operator
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Fig.4 The first frame of the standard video

sequences: Flower Garden and Football
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Table 1 Average PSNR (dB) of the two sequences

under different block size

i PN 3x3  5x5 7X7  9x9 11x11 13x13

Flower
PSNR & 18.845 18.870 18.726 18.545 18.384 18.434

arden
/dB
Football 19.333 19.221 18.892 18.630 18.410 18.243
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%o 7 LT AN W T B S T 0 AT JE i AL
LK &3 B ) Flower Garden F7 5 B 5 ol & 1% F¢
FIKET S, B 7a FIE 7 7] LIE H EEE 3
15 2B 38 3 25 SR DA e it ) R B AR o



60 FEITERY Fo
K2 AEMETHESHT Flower Garden F 5 1) PSNR (dB) &R
Table 2 Average PSNR (dB) of Flower Garden under different ¢ and = (1)

o .0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
r=0.1 18.840 18.870 18.879 19.184 19.773 20.248 20.524 20.651 20.712 20.759
r=0.2 18.810 18.844 18.878 19.184 19.773 20.248 20.524 20.651 20.712 20.759
=0.3 18.809 ' 18.810 18.855 19.167 19.763 20.253 20.542 20.680 20.754 20.812
r=0.4 18.595 18.596 18.626 18.92} 19.526 20.094 20.505 20.765 20.939 21.064
=0.5 18.031 18.032 18.052 18.253 18.667 19.127 19.510 19.784 19.982 20.106
r=0.6 17.383 17.384 17.385 17.486 17.669 17.833 17.955 18.038 18.107 18.142

] 1.1 1.2 1:3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
t=0.4 21.161 21.237 21.296 21.346 21.382 21.402 21.431 21.441 21.463 21.472
r=0.1 20.800 20.834 20.858 20.891 20.912 20.934 20.944 20.948 20.960 20.964
r=0.2 20.800 20.834 20.858 20.891 20.912 20.934 20.943 20.948 20.960 20.964
=0.3 20.854 20.902 20.921 20.954 20.977 21.007 21.015 21.026 21.042 21.046
r=0.5 20.209 20.278 20.322 20.362 20.380 20.389 20.407 20.406 20.410 20.409
r=0.6 18.166 18.174 18.174 18.168 18.158 18.151 18.131 18.124 18.118 18.103
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Fig.5 PSNR (dB) versus ¢ and t
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Fig.7 The optical flow field of the first two

frames in Flower Garden influenced by

Gaussian spatiotemporal filter
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The Improvihg Characteristics of the Gradual Gaussian
Multidimensional Pre-filter for Optical Flow Estimation

Fu Yun, [Xu Weipy

(Institute of Artificial Intelligence and Robotics, Xi’ an Jiaotong University, Xi’an 710049, China)

[Abstract] Based on the unified estimation-theoretic framework, an effective method of using the gradual
Gaussian multidimensional pre-filter to improve the optical flow estimation is presented. The pre-filtering and
smoothing effect, which attenuate the temporal aliasing and the interesting signal structure of the optical flow
field, are altered with adjusting the spatiotemporal standard deviation parameters. The first 50 frames of the
standard Flower‘Garden and Football video sequence are tested as the reference image sequences, and the LK
algorithm as the reference optical flow computing method. Experimental results in objective evaluation show that
the optimum temporal standard deviation parameter is 0.4 ,the optimum spatial standard deviation parameter is
in a range of 1.6~2.0 under the condition that the pre-filtering window size is 5 X 5 pixels. After pre-filtering
the image sequence by the Gaussian multidimensional filter, the average PSNR of the reconstructed frames
enhance 2.572 dB, higher than that using the standard optical flow computing method by nearly 13.6 % .

[Key words] optical flow computing; Gaussian multidimensional filter; PSNR ; motion estimation
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