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A segmentation algorithm for optical microscopic mycobacterium
tuberculosis images based on region segmentation
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(1. College of Electronics Science and Engineering, National University of Defense Technology, Changsha 410073, China;

2. Department of Mechanical and Automation Engineering, The Chinese University of Hong Kong, Hong Kong 9999077, China)

Abstract; To improve the segmentation accuracy of mycobacterium tuberculosis ( MTB ) objects, a segmentation algorithm for optical

microscopic MTB images in region level was proposed. Top-bottom hat transform was used to enhance the contrast of the color images, and the

image gradients were computed by comprising local features and global information of the images. Watershed algorithm was employed to implement

the initial segmentation. Segmented regions were then merged by using the maximum similarity criterion in adjacent regions in order to obtain

integrated object regions. The method of multi-threshold segmentation in terms of the color characteristics of MTB object regions was adopted to filter

the impurities and to realize the segmentation of MTB objects. Experimental results indicate that the proposed algorithm can segment MTB objects

which have low contrast and saturation and can obtain well-segmented results for images in different dyeing backgrounds.
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Fig. 1  Flowchart of the proposed algorithm
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Fig.3 Results of color image enhancement
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Fig.4 Results comparison of initial segmentation
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Fig.9 Curves of segmentation accuracy
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Tab.2  Comparison of segmentation accuracy

Algorithm Mozst O zs1
gPb-wt-msar 0.82 0.04
gPb-owt-ucm 0.77 0.07

SCHk[11] 0.62 0.09
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