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A lot of algorithms have been proposed to
evaluate the depth of the three-dimensional
shape from stereo images. Wei et al. classified
the current stereo algorithms into three classes:
area based, feature-based, and pixel-based[1].
The area-based stereo methods are based on the
assumption that the disparities within a neigh-
borhood of a pixel are constant, thus the inten-
sity distribution within the area can be used to
find the corresponding pixel. An extension of the
window brings a reduction of error of matching,
however, the disparity map becomes low resolu-
tion. It is not clear how the solution is affected
by the size of window.
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The feature-based stereo methods utilize
signed zero-crossing, gradient peaks, edge seg-
ments, and so on. The pixel-based stereo meth-
ods perform the matching by use of the inten-
sity at a single pixel. The earliest formulations
of the methods are based on minimizing the
left and right intensity differences, subjected to
a smoothness constraint using global optimiza-
tion. To avoid slow convergence and local min-
ima problem, the pixel-based methods often use
hierarchical approaches that parameterize the
disparity function by the superimpositions of hi-
erarchical Gaussian smoothing filters and mul-
tiresolution.
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In this study, we propose a new solution to the

stereo matching problem. The method combines
the pixel-based stereo method using global opti-
mization with the area-based stereo method us-
ing hierarchical windows. In this method, there
is no need to know an ideal window size. A dense
disparity map can be obtained.
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