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Fig. 2 Standard Stereo Images and True Disparity Maps

1 NSCT

Tab. 1 Statistical Result of Matching Error Rate in Scale Effect Experiment for Transform Parameters of NSCT

NSCT Tsukuba Venus Teddy Cones Avg
Nonocc All Disc  Nonocc All Disc  Nonocc All  Disc  Nonocc All  Disc
1 4.28 5.82 11.0 2.06 3.56 8.16 13.3 22.0 23.8 10.1 19.8 17.8 11.8
2 4.25 5.76 11.6 1.72 3.23 8.07 12.3 21.1 22.9 7.36 17.3 14.9 10.9
3 3.83 5.32 11.9 1. 36 2.89 8.37 11.5 20.5 22.6 5.68 15.8 12.8 10.2
4 4.28 5.76 12.9 2.3 3.84 14.1 11.6 20.5 24.5 5.29 15.4 12.5 11.1
1 3.83 5.32 11.9 1. 36 2.89 8. 37 11.5 20.5 22.6 5. 68 15.8 12.8 10. 2
2 3.19 4.68 12 1.31 2.85 10.7 10.9 19.9 22.9 4.99 15.1 12.3 10. 1
3 3.57 5.18 15.1 2.39 3.94 22.6 11.5 20.5 22.6 5.61 15.8 14.6 11.9
4 4.92 6.77 20 4.99 6.51 34.9 12.1 21.0 27.1 7.39 17.5 18.3 15.1
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Tab. 2 Statistical Result of Matching Error Rate in Comparison Experiment for Different Similarity Measures
Tsukuba Venus Teddy Cones A
Nonoce  All Disc  Nonocc All Disc  Nonocc All  Disc  Nonocc  All  Disc Ve
NSCT 3.19 4.68 12 1. 31 2.85 10.7 10. 9 19.9 22.9 4.99 15.1 12.3 10. 1
NCC 15.1 16.6 46.9 8.95 10. 4 42 28.6 35.9 52.3 23.4 31.6 43.5 29.6
SIFT 12.7 14.6 44.6 17.9 19.2 44.6 25.9 33.5 49.6 16. 8 25.9 40 28.8
SIFT-Color 11.3 13.2 44.2 10.5 12 41.9 23.4 31.2 49.2 16.1 25.2 37.8 26.3
SAD 4.87 5.89 22.9 2.50 3.22 18.3 18.2 18.7 37.2 24.2 27.9 42.1 18.8
PhaseDiff 4. 89 7.11 16.3 8. 34 9.76 26.0 20.0 28.0 29.0 19.8 28.5 27.5 18.8
DGBGrid 5.90  7.26 21.0 1.35 1.91 11.2  10.5 17.2 22.2 534 119 14.9 10.9
BioPsy ASW 3.62 5.52 14.6 3.15 4.20 20.4 11.5 18.2 23.2 4.93 13.0 11.7 11.2
LCDM+ Adapt 5.98 7.84 22.2 14.5 15.4 35.9 20. 8 27.3 38.3 8.90 17.2 20.0 19.5
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NSCT Based Computation of Similarity Measure for Stereo Image Matching
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Abstract: A new weighted similarity measure based on nonsubsampled contourlet transform is pro-
posed in this paper. In the new algorithm, high frequency sub-band parameters of left and right ima-
ges in different scales and directions are firstly obtained by respectively carrying out NSCT to left and
right images of stereopair. Secondly, according to high frequency sub-band parameters and gray levels
in RGB channels of image, the computation model of weighted similarity measure between target win-
dow and searching window is designed. Lastly, utilizing standard stereo images, contrast experiments
among proposed similarity measure and some known measures such as normalized correlation coeffi-
cient, etc.. Experimental results show that utilization of high frequency parameters of NSCT en-
hances the robustness of similarity measure and increases the reliability of stereo image matching.

Key words: stereo image matching; nonsubsampled Contourlet transform; weighted similarity meas-

ure; structure feature; matching reliability
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