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Abstract

The belief propagation method that has been studied recently yields good performance in disparity extraction. The
method in which a target function is modeled as an erergy function based on Markov random field(MRF), solves the
stereo matching problem by finding the disparity to minimize the energy function. MRF models provide robust and unified
framework for vision problem such as stereo and image restoration. the belief propagation method produces quite correct
results, but it has difficulty in real-time implementation because of higher computational complexity than other stereo
methods. To relieve this problem, in this paper, we provose a fast algorithm of the belief propagation method. Energy
function consists of a data term and a smoothness term. The data term usually corresponds to the difference in brightness
between correspondences, and smoothness term indicates the continuity of adjacent pixels. Smoothness information is
created from messages, which are assigned using four different message arrays for the pixel positions adjacent in four
directions. The processing time for four message arrays dominates 80 percent of the whole program execution time. In the
proposed method, we propose an algorithm that dramatically reduces the processing time required in message calculation,
since the messages are not produced in four arrays but in a single array. In the last step of disparity extraction process,
the messages are called in the single integrated array and this algorithm requires 1/4 computational complexity of the
conventional method. Our method is evaluated by comparing the disparity error rates of our method and the conventional
method. Experimental results show that the proposed method remarkably reduces the execution time while it rarely
increases disparity error.
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Table 1. Size of input image and search range.
Eimage size {(pixel}| search range (pixel)
Tsukuba @ 3834X288 16
Sawtooth 434X380 20
Venus 434X333 20
Map 284X216 30
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ey | AR eler e | IRR
Tsukuba 2750 1.054 1.8475 227718
Sawtooth 4801 1953 118156 175859
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Map 2.344 0937 0.52757 0.86580
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