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An indicator for objectively evaluating the quality of microscopic image filtering based on

structure preservation factor

CUI Qiushuo, DENG Kexin, HUANG Xiaohua, QI Xianying, HAN Fengtan
School of Radiology, Shandong First Medical University (Shandong Academy of Medical Sciences), Tai'an 271016, China

Abstract: Objective To solve the problem that computer-aided sperm analysis system lacks of objective indicators for
evaluating the performance of microscopic image filtering algorithms. Methods The correlation among continuity of sperm
trajectory tracking, gray-level histogram of filtering image and performance of filtering algorithm was analyzed; and then, the
correlation under different noise densities was quantitatively calculated. Finally, a mathematical model of structure
preservation factor was established. Results The larger the structure preservation factor of the filtering algorithm was, the
higher the continuity level of sperm trajectory tracking was, which proved the effectiveness of the structure preservation
factor as a measurement of filtering performance. Conclusion The structure preservation factor overcomes the subjectivity of
the performance evaluation of filtering algorithm for microscopic image. The proposed indicator can not only provide
theoretical guidance for the selection of filtering algorithm for sperm microscopic image, but also provide quality control
basis for computer-aided sperm analysis system from the perspective of computer image processing.
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Fig.1 Schematic diagram of dynamic sperm tracking trajectory
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Fig.2 Sperm tracking trajectories obtained by 3 different filtering algorithms (0=30%)
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Fig.3 Sperm tracking trajectories obtained by 3 different filtering algorithms (0=40%)
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Fig.4 Sperm tracking trajectories obtained by 3 different filtering algorithms (Q=50%)
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Fig.5 Sperm tracking trajectories obtained by 3 different filtering algorithms (0=60%)
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Tab.1 Continuity levels of sperm tracking trajectory obtained by 3

different filtering algorithms under different noise densities
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Fig.6 Gray-level histograms of denoised images using 4 different filtering algorithms (9=20%)
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Fig.7 Gray-level histograms of denoised images using 4 different filtering algorithms (Q0=60%)
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Fig.8 Structure preservation factors of 4 kinds of filtering algorithms
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