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Dense Disparity Map Estimation Using PSO Algorithm
with Adaptive Hierarchical Images

SHAO Ze-ming,ZHU Jian-ying
(Institute of Mechanical & Electronical Engineering, Nanjing University of

Aeronautics & Astronautics, Nanjing 210016)

Abstract An approach to addressing the stereo correspondence problem is presented using particle swarm optimization
algorithm with adaptive hierarchy to obtain a dense disparity map. Firstly, the image features are precisely extracted by
using SIFT feature detection, and accurately matched by using SIFT matching algorithm, so the disparity range is
rightly and easily calculated from matching features. Secondly, according to restriction of the image size and the
disparity range, the coarse to fine adaptive hierarchical image pyramid is built to search fast and reduce wrong
matching. Thirdly, a regulation parameter varying with matching window is used to give different power for grayness
and smoothness data in optimization function while the matching window is different in dissimilar supporting areas, and
improved particle swarm optimization algorithm with variation operation for integer is used to find the fittest solution
from a set of potential disparity maps avoiding Genetic algorithm’ s blind searching and easy getting in local best
solutions. Finally, experimental results on synthetic and real images show that the proposed approach performs dense
disparity estimation accurately and quickly.
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Fig. 1 Image pair matching process of pyramid
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Fig.2  Transition process of disparity image
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Fig. 3 Reference image and true disparity of Corridor
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Fig. 4 The results of Corridor images
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