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Abstract: Aiming at the problem of inaccurate cervical nuclei segmentagior
cancer screening, a new method that combined Fully Convolutional Netwgrk {FCN) and dense Conditional Random Field
(CRF) was proposed for nuclei segmentation. Firstly, a Tiny-FgN (

to complex and diverse shape in cervical

) was built according to the characteristics of the
Herlev data set. Utilizing the priori information at the pixel level e nucleus region, the multi-level features were learned

autonomously to obtain the rough segmentation of the cell nucleus. T the small incorrect segmentation regions in the rough

segmentation were eliminated and the segmentation was ed @by minimizing the energy function of the dense CRF that

contains the label, intensity and position information ixels in a cell image. The experiment results on Herlev Pap smear
dataset show that the precision, recall and Zijden rity Index (ZSI) are all higher than 0.9, indicating that the nuclei
segmentation boundary obtained by the propos d is matched excellently with the ground truth, and the segmentation is
accurate. Compared to the traditional method in which the indexes of segmentation of abnormal nuclei are lower than those of
normal nuclei, the segmentation indexes of abnormal nuclei are superior to those of normal nulei by the proposed method.
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Fig. 1 Flowchart of the proposed algorithm
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Tab. 2 Segmentation results comparison of four methods
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Multi-scale Watershed + BRI AL 0.88 £0.17 0.86 0.16 0.96 £0.16
Binary classifier ] o B M A 0.91 £0.10 0.86,4£0. 14 0.97 0.07
T R LT R 0.90 +0.12 0. 89 + 0 0.95 +0.13
e fir i 0.89 £0.15 6.'90 .08 0.92 £0.17
FHE 0.88 £0.15 Mo. 15 0.89 +0.15
REBRR L 0.92 +0.12 4088014 0.98 +0.02
RN b 0.95 +0.03 %, 0.92 +0.06 0.98 +0.02
Bk b 0.83 106 0.76 +0.20 0.97 +0.08
P— REARRANEA 0. 92799 0.90 £0.16 0.96 +0.08
o R g B AR #0.59 5 0.87 +0.17 0.94 +0.13
Gy R e %o. 15 0.90 £0.13 0.90 +0.19
J s K 0.8420.18 0.88 +0.11 0.86 +0.24
SEHE o\ 9.83:0.20 0.96 £0.13 0.87 £0.19
fREEBRR >  0.95:0.12 0.75 +0.33 0.78 £0.29
PP EE IR 0.98 +0.03 0.82 +0.25 0.86 +0.21
e 0.88 +0.20 0.78 £0.25 0.79 £0.19
Patch-based FCM(®! £y () 0.80 +0.31 0.86 £0.26 0.79 £0.28
F R L 0.81 £0.25 0.88 £0.19 0.81 £0.21
T R LT R 0.79 +0.28 0.88 +0.21 0.79 +0.25
B 0.70 +0.29 0.88 £0.23 0.75 £0.25
SEHE 0.85 +0.21 0.83 £0.25 0.80 £0.24
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