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Automatic dendritic spine detection and analysis in 3D microscope images

WANG Qian, LI Yang, DU Sidan
(School of Electronic Science and Engineerings Nanjing University, Nanjing 210023, China)

Abstract: Fluorescence microscopy imaging is one of the important methods for the study of the dendritic
spine structures. Most of the current morphologic analyses in low SNR images involve a significant
component of manual labor and is susceptible to operator bias. An algorithm based on endpoint match-
searching and segmentation-sampling curve fitting was presented to automatically detect the edge of the
dendrite, separate dendritic spines and calculate their size, number and density in complex images.
Analysis of the results shows that it provides an efficient, accurate tool for dendritic spine analysis.
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Fig. 1 Typical dendritic spine image
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Fig. 2 Result of the match-searching algorithm
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Tab.1 Detecting results of the images
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Fig. 3 Result and comparison of segmentation-sampling algorithm
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Fig. 4 Results and analysis of the three images
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Tab.2 Comparison of the number detection with manual results
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Fig. 6 Original 3D image and the result after processing
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Tab.3 Results of the 3D image detection
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