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Stereo Matching Using Robust Estimators and Line Masks

Gyung-Bum Kim, Nak-Hyun Kim and Sung-Chong Chung

Key Words: Corresponding Point(t]-&7%), Disparity Map(¥©]94), Depth Discontinuity(Z ©]
Ed%), Line Mask(AAvt23), Outlier(%]A}), Projective Distortion(F %3 ¢ =),
Robust Estimator(% 715 A1), Stereo Matching(2H| 2| 2 3 )

Abstract

Previous area-based stereo matching algorithms find the disparity by first computing the sum of
squared differences (SSD) between corresponding points using a rectangular window, and then searching
the position of the minimum SSD within the disparity range. These algorithms generate relatively many
matching errors around depth discontinuities, since the SSD function may fail to search for the
minimum because of varying disparity profiles in such areas. In this paper, in order to improve the
matching accuracy around the depth discontinuities, a new correlation function based on robust
estimation technique is proposed for stereo matching. In addition, while previous stereo algorithms
utilize a single rectangular window for computing the correlation function, the proposed matching
algorithm utilizes 4-directional line masks additionally to reduce the matching errors further. It has been
turned out that the proposed algorithm reduces matching errors around depth discontinuities significantly.
Experimental results are presented in this paper, comparing the performance of the proposed technique
with those of previous algorithms using both synthetic and real images.
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Fig. 8 Stereogram with hemisphere-shaped disparity
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Table 1 Mean of absolute matching error per pixel

T . Hemi-
(Unit: Pixel) Cake Diamond sphere
NCC 0.92 0.58 0.88
SSD (9x9) 0.79 0.49 0.76
SSD (11x11) 0.87 0.52 0.77
Proposed (Eq.(7)) 0.40 0.33 0.71
SSD
0.81 0.55 0.77
with ‘Ql~95
Proposed (Eq.(8)) 0.32 0.30 0.70
Additive 25 noise level
NCC 1.11 0.83 1.09
SSD_(9x%) 0.84 0.54 0.79
Proposed (Eg. (8)) 044 0.38 0.74
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Table 2 Results of camera calibration

Result Unit
Focal length f 16.77 mm
Image origin .
284.27, 191.50 pixel
(Cx, Cy)

Lens distortion

. 8.4174287577¢-004 1/mnt
coefficient X

Uncertainty scale

1.03
factor Sy
Translation vector
-121.6, 121.8, 718.7 mm
(T Ty, To)

Rotation angle

-3.16, 0.00893, 0.00403| °
(Rv Ry, Ry
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