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A Stereo Matching Algorithm Using Improved Gradient and
Adaptive Window
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Optoelectronics Engineering, Bethang University, Beijing 100191, China

Abstract Stereo matching is one of the most active research areas in computer vision. As it is an ill problem,
a perfect solution does not exist until now. Aiming at solving the problem of low accuracy and sensitivity to
radiometric distortion caused by existing local matching algorithm, a new stereo matching algorithm using
improved gradient cost and adaptive window is presented here. Besides of the magnitude information in
traditional gradient cost, the phase information is introduced and the taw matching cost is transformed to
eliminate outliers. An adaptive window for every pixel is constructed by utilizing the image structure and color
intensity. An effective disparity refinement method based on local disparity histogram is employed, which
gains disparity maps with high accuracy. The experimental results show that the proposed method has an
average error of 6.1% in the Middlebury testing benchmark, while keeping strong robustness to radiometric
distortion.
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Table 1 Error rate of matching results

Tsukuba Venus Teddy Cones Average

Algorithms
Nonoce All Disc  Nonoce  All  Disc  Nonoce All Dise  Nonoce  All  Disc error
Proposed 1.57 2.00 7.32 0.89 1.00 3.18 7.20 124 16.1 3.68 9.18 8.62 6.10

Grad Adapt
— 2.26 2.63  8.99 0.99 1.39 492 8.00 13.1  18.6 2.61 7.67 7.43 6.55

8

Adapt Weight"’ 1.38 1.85  6.90 0.71 1.19  6.13 7.88 183 18.6 3.97 9.79  8.26 6.67
Enhanced BP" 0.94 1.73  5.05 0.35 0.86 4.34 8.11 133 185 5.09 1.1 11.0 6.69
Semi Glob""! 3.26 396 12.8 1.00 1.57 11.3 6.02 122 163 3.06 9.75  8.90 7.50
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Fig. 4 Experimental results using the proposed method for Middlebury stereo pairs
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Table 2 Running times of algorithms (unit: s)

Algorithms Tsukuba 384x288 Venus 434x383 Teddy 450%375 Cones 450%375
Adapt Weight" 27.7 479 104.2 104.1
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