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Research on Automatic Analysis Algorithm of Mesenchymal
Stem Cell Growth Confluence

Bai Hua'?*, Zhang Fengfeng'?, Zhang Cheng'?, Zhao Junfa'? Yan Shulin**, Zhang Jianzhong®*, Han Zhibo**
("College of Electronics and Information Engineering, Tianjin Polytechnic University, Tianjin 300387, China,
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Research Center of Cell Products, Tianjin 300457, China; *Tianjin Amcellgene Engineering Co., Ltd., Tianjin 300457, China)

Abstract The cell confluence is an important parameter in cell culture in vitro. Currently, the assessment
of this parameter is usually carried out by human, and thus there are many defects such as inefficiency, poor
precision and low reliability. Image processing technology is a powerful tool that has been widely used in
biomedical field owing to its characteristics of high-speed, high-veracity and high-automation. Therefore, the use of
this technique for cell confluence analysis can greatly improve the detection efficiency and objective accuracy. An
image processing method for automatic analysis of adherent cell confluence is presented in this paper. Firstly, the
cell microscopic images were preprocessed by the top-bottom hat of gray morphology and background subtraction.
Secondly, an improved K-Means clustering algorithm was used to coarsely distinguish between foreground
and background. Then, an algorithm combining area filtering and binary morphology was adopted to optimize
segmentation effect, which could obtain a good segmentation between cellular area and background, and finally

calculated the cell confluence. Experimental results showed that the algorithm had a high accuracy and could
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effectively replace the traditional artificial method to automatically detect the cell confluence.

Keywords

algorithm; image processing
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Fig.1 Experimental flow diagram

A 10%AI I A TEUC-MSCs % ; B: B2 A AR X SRITT — 4k 2 1fi

(B)

1507, 20 40 60 80

A: UC-MSCs image of 10% confluence; B: three-dimensional surface map of area III in Fig.2A.
B2 10%4HEC 5 EUC-MSCsE & & = 4R [E

Fig.2 UC-MSCs image of 10% cell confluence and three-dimensional surface map
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A: UC-MSCs60%4H I & B2 EIE; B: W fIRIE A e 414 5 1O FEE Co 5% HE A P9 XS 18 S50 ) D 2R HH AT M 2 X ) 8 S5 o ]
A: UC-MSCs image of 60% confluence; B: the result image processed by top-bottom hat transformation of gray morphology; C: the image contains the

cell interior region; D: the image contains the cell boundary region.

[El3 UC-MSCs 60% AL & EIfR R AT IRZ T2
Fig.3 UC-MSCs image of 60% confluence and the preprocessing procedure
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A: UC-MSCs W # X i 3R 45 R K, B: UC-MSCsil X I R4 R K

A: the clustering result image of UC-MSCs interior region; B: the clustering result image of UC-MSCs boundary region.
[El4 UC-MSCs 60%4R1C & FE BRI BIZER
Fig.4 The segmentation result of UC-MSCs image about 60% confluence

2

A: AL B S IR B: BRI E 1 B

A: the optimized image; B: the image of the pixel level multiplication.

[El5 UC-MSCs 60% L& B ERLIRHRAL LR
Fig.5 The final results of UC-MSCs image about 60% confluence
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