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Image Segmentation Algorithm for Overlapping Fruits Based on Disparity Map
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Abstract

To solve the problem of segmentation for overlapping fruits, an image segmentation algorithm based
on disparity map was developed. Firstly, binocular stereo images were obtained by binocular stereo vision
system. Then, these images were preprocessed and rectified. Thirdly, stereo matching for rectified
images pair to get disparity values for every pixel was made. At last, the disparity map was generated.
Distance information in 3-D space was added to algorithm besides color, shape and texture information in
2-D space, so the fruits with different distances in actual space were segmented better in disparity map
than in normal image. Experimental results showed that the accuracy of segmentation for disparity map by
area-based method was 0. 90, and the edge detection error was 5. 74% . The proposed method was valid
for segmentation of overlapping fruits.
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Fig. 1 Binocular stereo vision system of citrus harvesting
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Tab.2 External parameters of cameras
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Fig.2 Results of image rectification
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Fig.5 Disparity map calculation based on multi-window
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Fig.6 Interpolation value model
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Tab.3 Time performance comparison of three

different measure operators
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Fig.7 Disparity map obtained by three different

algorithms under the size of 7 x7 window
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Fig. 8 SAD matching results of different size of windows
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Fig. 10  Segmentation results of disparity map
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Tab.4 Performance evaluation of regional segmentation
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Tab.5 Performance evaluation of edge detection
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