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Abstract

Cell growth confluence is the main parameter in the in vitro culture of cells, which has an impor-
tant impact on subsequent subculture. The main method for calculating the cell growth conver-
gence degree by manual observation is judged according to the empirical value, and the result has
a large error, which is not suitable for large-scale mass production. The development of digital
image processing is largely based on the calculation of cell growth convergence to improve effi-
ciency and objective accuracy. To this end, this paper proposes a method for calculating the cell
growth convergence based on region growth. First, the improved Gauss-Laplacian operator is used
to enhance the contrast of the image preprocessing; secondly, the mean shift algorithm is used to
separate the cell region from the non-cell region; finally, the mathematical region is used to filter
the blank region with smaller area. In turn, the effective separation of the cell region from the
background is achieved, and the growth confluence of the cells is obtained accurately. In this pa-
per, the algorithm is applied to the image of cells collected in the laboratory and the network, and
the effectiveness of the algorithm is verified by experiments, which effectively replaces the tradi-
tional artificial method for cell growth convergence calculation.
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Figure 1. The main flowchart of our proposed algorithm
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Figure 2. Comparison of cell images before and after image enhancement
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Figure 3. Preliminary segmentation of the cell background

Bl 3. MENENmEERE

IS 280 25 A S0F 4 i X AN T 5 XIS B A 1, T8 /K 7R I B AL TGV e 1 5t DX s
B PRR A I A 2 (Union-Find) R 454, # BA HIRIFHEE IR &R RS IERIE — 38, v DUA 2t
T G R T S B AL R R

BAREIERARW T

1) 7£ RGB Bta=*[A] F, % k AHHTME R ABEBRETLME R, BB i &R & — Mg &
SRAE— AR id L K value B, value R MHETBR R SR RE, UL value 55T k, FoR
R R A5

2) WEUG TS, SEE Kk EHIIAREL, # RGB {EAMF, WA, 78 id HidFX P MER

DOI: 10.12677/csa.2020.102025 240 TFENUER S N A


https://doi.org/10.12677/csa.2020.102025

FUMEN ks

3) M id, K4l AT — A4 index, Hi index[K]Z# R EE k M E R R SAE AR EAE T
TR AN, R I DO T A

4) i J K 3 DX 3T AR R T A 1 X 31 R 5o

WA LB IREE R, BAVFE TR AR M (x,y) RIAEKICAE rate. SEBRIEG0H LT 1028 5%
AL RUE L, 27 AR [13) 550 FLARG BE A0 I A= KT A FEIIB 7T, SERRx TARAEMI M (x,y) . T
WA AE A% 240 par IR ZRE M. AR AR SO BE AR A5 2 s oC &

pw:{& rate < 0.7

1
5 rate>0.7 @)

RERFIMSRE 4T,

Figure 4. The resulting cell background image
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Figure 5. Experimental data set of different confluence
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Figure 6. Partial cell growth confluence annotation and estimated distribution map
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Figure 7. Comparison results of Mask-RCNN and this algorithm
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