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Abstract: An algorithm based on disparity points to solve the occlusion problem in the process of building
high-quality stereo disparity map is presented in this paper. It is firstly proved that the disparity curve corresponding
to a pair of epipolar-line images may be approximated by a group of piece-wise straight lines, and then the
definition of disparity point is introduced. In the parameterization of a disparity point, two parameters are used to
describe left and right occlusions so that the occlusion problem can be successfully solved in the approach. By
analyzing intensity property of a disparity point and its neighbor points, an approach which combines stepwise
hypothesis-verification strategy and Marquardt-Levenberg (M-L) algorithm is devised to extract the candidate
disparity points from the epipolar images, and then aperiodic dynamic programming is employed to search the
epipolar-optimal disparity function. The proposed method is tested by using the international standard image data
and compared with other methods, and the experimental results show that its performance is the best among
epipolar-optimal methods and worse than some excellent global-optimal approaches, but its complexity is much
lower than the global-optimal approaches.
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Table 1 The results of different stereo matching algorithms testing by four standard images
1 4
Algorithm - Tstékuba - - Sav&étooth - - VeBnus - - Map -
o T D o T D (0] T D (¢) D
Our methods* 2.40 1.92 10.26 2.66 1.31 14.14 3.82 5.57 20.36 0.81 10.48
Scanl.opt”T* 5.08 6.78 11.94 4.06 2.64 11.90 9.44 14.59 18.20 1.84 10.22
Pix-to-pix| " * 5.12 7.06 14.62 2.31 1.79 14.93 6.30 11.37 14.57 0.50 6.83
Dyn.prog* 4.12 4.63 12.34 4.84 3.71 13.26 10.10 15.01 17.12 3.33 14.07
Stoch.diff"”! 3.95 | 4.08 1549 | 2.45 090 | 10.58 | 2.45 2.41 21.84 | 131 7.79
Graph cut”’ 1.86 1.00 9.35 042 | 0.14 3.76 1.69 2.30 5.40 239 | 935
Belief.prop.I™ 1.15 0.42 6.31 0.98 0.30 4.83 1.00 0.76 9.13 0.84 5.27
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