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Breast Cancer Cell Recognition System Based on Microscopic Image
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Abstract At present, it is highly subjective for pathologists to identify breast cancer cells in pathological cut images of
breast cancer under microscope field of view by naked eyes. Therefore, we design a microscopic image based breast cancer
cell recognition system, which includes microscopic image acquisition module and breast cancer cell recognition algorithm
implementation module. Through USAF 1951 resolution test board, the microscopic image acquisition module of
designed breast cancer recognition system is verified, and the final imaging resolution can reach 2. 19 pum. In addition, the
designed breast cancer cell recognition algorithm is verified by multiple sets of breast cancer pathological images, and the
results show that the average accuracy of the designed breast cancer cell recognition system reaches 93. 4%.
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Fig. 3 Structure of the hardware design of the breast cancer cell recognition system. (a) Optical path structure; (b) assembly model;

(c) power supply distribution

2.3.2 3UMEJE 20 iR ) R Ga UMk 45 M ik it

L 9 A0 U ZR GE ML A R i ] 3(b) P 1~6
TR . fdi FH Unigraphics NX B 1145 38 70 455 704 25 4
Bl >R 1 3D AT BN ARAT BN 5 AT 2 8%, 32 28 A0 95 HL I
JEJE SR A S . CMOS [BEHESE bl R DR

SO EW G R HLIE T 6RO
2.3.3 ZUMEJE @ Ie iR B & b Rt

TR A0 TR ) R G A AR ol 2 BB AL, I S
TR AR G000 L R AT e, R 8 L A [ AN P 3 ()
s o BERBOTHREAE TR A 12 VA R AT A

0817001-3



ok A E AR R S B (LM317KCS, LM7805T
LDI1117)K 12 V B R 30 R 55 res R 25 Fh i &
A 5V.3. 3V U] EAS(ESP8266 .STM32) .

software design of portable cancer cell microscope
(a) imaging system

image module data operation module

i it | acquisition data data
review unil u
p qunit storage reading
unit unit

FEolEF 8HI/2024 £ 4 A/ ENEFFIHE
2.4 FBREAREGIRINRSEEGRERFIZIT
FL R 68 A MR 1 R G R R B 1B DA R A
FEEANE A Fr s .

(b) 7 start

initialization
|

user login wrong
l password
verify password &I
yes |

pathological image
preview

!

image focusing

- screenshot =

no

v |
‘ saving ‘
l

‘ cancellation ‘

}

end

P4 LI A B R 2 G R GRS B S AR BT B AR P Ca) BB ARE P 5 () BRI AR 5 (o) B R R
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the overall software; (b) flow chart of the software; (c) schematic diagram of the software
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Table 1 Experimental environments and conditions

Environmental name Version
System environment Windows 10
CPU 15-10210U
GPU GTX-1080
Qt Creator 7.0.0
Matlab 2018a
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Fig. 6 Image acquisition module of the breast cancer cell
recognition system and the resolution test board. (a) Physical
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Table 2 Results of breast cancer cells identification of the

designed system

Sample v./ P/ A/ Sample v./ P/ A/
counts counts % counts counts %

1 78 76 96. 4 11 166 155 93.1
2 45 45 100.0 12 126 117 92.3
3 94 99 93.8 13 67 61 91.0
4 264 286 92.3 14 173 158 91.3
5 67 69 96. 2 15 80 75 93.2
6 111 117 93.5 16 139 127 91.3
7 117 126 92.3 17 98 95 94.1
8 252 271 92.8 18 120 106 88.3
9 85 91 93.1 19 35 35  100.0
10 128 137 92.1 20 73 67 91.7
Average detection accuracy 93.4
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