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Study of light equalization and segmentation counting
method for cell phase contrast images

Zhang Jie' Shi Lulu® Shi Zhenzhi' Wen Luhong' Pang Jihong'

(1. The Research Institute of Advanced Technologies, Ningbo University, Ningbo 315211, China;
2. Shanghai Institute of Technical Physics Chinese Academy of Sciences, Shanghai 200083, China)

Abstract ; In order to solve the uneven illumination of phase contrast microscopic cell images, achieving the goals of accurate and fast cell
image segmentation and automatic counting, this paper proposes a method of image illumination equalization combined with double
threshold segmentation and counting. The method chunks the image, adjusts the brightness based on the ratio of sub-blocks to the
average gray level of the whole image, and optimizes the ratio by using Gaussian function weights to eliminate the “square effect” caused
by image chunks, and determines the optimal standard deviation by the relationship curve between image entropy and Gaussian function
standard deviation. The images were segmented using a double-threshold method to optimize the morphology of the restored cells by
combining cavity filling and area constraints. The algorithm was tested using the C2C12 phase-difference microscopic cell image dataset,
in which the segmentation accuracy, recall and F-value of the high cell density images were 0.966 2, 0.967 8 and 0.967 0,
respectively, which were significantly better than other comparative methods. The results showed that the method could achieve light
equalization when processing the light inhomogeneous phase contrast cell images of different cell densities, with less image information
loss, high-accuracy cell-segmentation and counting results.

Keywords : phase contrast microscopic cell images; light balance; double threshold segmentation; image block
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