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[ Abstract 1 This study proposes an image segmentation method based on bottleneck detection and watershed
algorithm to solve the problem of overlapping cervical cell image. First, we use polygon approximation
to get all feature points on the cell contour and then use bottleneck detection and ellipse fitting to
obtain the correct split point pairs. Therefore, the approximate range of the overlapping region was
determined. The watershed algorithm was used to obtain the internal boundary information for the
gradient image of the region. Finally, the segmentation results of the overlapped cells were obtained by
superimposing with the outer contour. The experimental results show that this algorithm can segment
the contour of a single cell from the overlapping cervical cell images with good accuracy and integrity.
The segmentation result is close to that of doctors' manual marking, and the segmentation result is
better than other existing algorithms.
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Fig.1 Example of polygon approximation
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Fig.2 Feature detection
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Fig.3 Examples of bottleneck detection
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Fig.4 Correction by ellipse fitting

1.3 EEMMRES XIS E

MRHEL. 27 5L, AR ES 40 IE
Wi s, BT E SR 2 BRI R
FHURTE . F, RAT0T AW E ES M E
A5 KA R 4605 T AT A R B & Bl
HEMWERAN, WMESHR.

DA TERRBE R, A B0 S A i K (38
W, HHEES R AR TS, 1.2
iR E T B AIER 2L AN, RS2
RO AT AR/ NE S A E A O, kA
MERE . AHIF 5T 505K A 2 & 40 2 3 0 1Y)
PEEEEG, TR F 43 7KIE BEE R A X I



Chinese Journal of Medical Instrumentation

° ‘m%sm%\ °

2020 F44 5 E 185

JEPRGRHEFT 5], XA ARG/ NI AL B Y
WHL AR A= FIRTERE. (B2, BEi#RH
I 7RIS IR AL B B B R AR & H B o B B 155
oL, UL, ASHFFSTG A B (E A 1 1R
PEATAC B, REREERES (BBERUDN) By RE
B R R R — e 2] X80, 1.0]
Z 18], PR BT K SRR, AT LA
SRINE S AR E A XA R A, H-S AL
ARAFI AN S X e B T & A, AT R e A
P SRR EBANHLAY 0 FIRCR -

S E Ay XA

Fig.5 Determination of coincidence region
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Fig.6 The segmentation process
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Fig.7 Overlapping cell segmentation results
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Tab.1 Comparison of proposed algorithm and other algorithms
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