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Detection of epithelial cells in leucorrhea microscopic
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Abstract; The automatic recognition of microscopic image cells in leucorrhea routine has been an un-
solved problem. Epithelial cells are the main visible components in leucorrhea microscopic images,
which can reflect the indicators such as cleanliness directly. Aiming at the low efficiency of subjective
judgment in leucorrhea routine, a new method for detecting epithelial cells in leucorrhea microscopic
images based on texture features was proposed. Firstly, the morphological method was used to extract
the foreground target such as epithelial cells. Then, the texture features of the foreground target were
analyzed based on local binary pattern. Finally, the support vector machine was used to classify epi-
thelial cells accurately. The experimental results show that LBP achieves better detection results than

other texture feature extractors in recognition precision and recall rate with the precision of 89.5% and
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recall of 86.0%. The detection efficiency is high and the detection time is 304 ms. The proposed algo-

rithm has been applied to clinical testing, and achieved good clinical experimental results.
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Fig.1 Schematic diagram of epithelial cells in leucorrhea

microscopic images. (a) View (1); (b) View (2).
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Fig.2  Schematic diagram of foreground target ex-

traction algorithm for epithelial cells
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Fig. 3 Diagram of LBP operator

RN
T=1(gs80 = 8281~ &creen8r 1 — &) >
(D
Aeg. AP BB R, g MR BB RE.
R g Mg, —g A E AL,
Tat(gt(go—gcrQ1 — ZereesQp1 — L) .
(2)
S e K ok N7 A3 A R R —FE A, T
¢ (g O IR Y S B 44O B BeAs , DRt i X T
SUHE B BA B X AT LRI
Tat(g)y— Q81— GeseeesLpo1 — &)
(€D
XFBREMEEENXI, g, —g. =0 X T4}
W ZE AR DT 0] B BT ORI 22 53 i A
b B8 T3 1) 223 05 X T BE s A2 FIr A7 J7 1] b Ry 22
SREAR K . XTI IE N 52 R e 14 FH 2% 43 I A
SRFR T XK T HAKEARZE,
Tatls(go—g)ss(g1 — gD suss(gp1—g)] s
D
K
1,ifx =0
s(x) = o (5
0,elsewise
Xof g — WU T I 20 R AR S
SRR A
LBPyx = D s(g, —g)2" . (6)
[ LBP 57U HAT I B ROEEAAZ Y TA
BATEHAZN:, MBS, g M g LS
KA TG 33 LBP BUSARIE ., 6K A
PAANE I . AR UERE AN S 2 L
LBP; x =min
{ROR(LBPpx.) | r=0,1,....P — 1},
D)
BIVAH 24 7 X &R B AT e #4459 31 19 LBP 9 /ME.

ORE , B 32 9F S8 e % 2 vk, 15 2 1 LBP 34% &
[ — A~ E .

LBP Bl % HAa M s, —4
FIE M HA P ASSRIES Y LBP B+, HA7 2" 4
ANTE AR, B 28 AN, 24 4B 3 a5 35 i 1 &2
BF, RIS R BRI KA. BN, SR EA
10 ARl 1 024 DR BB 20 D Ad
Bf & 1048 576 Fp b dil i, Bizlid £, %)
T GUH 1 2 8 AR I, S0 B RE AIE 1 00 8 2 S R
()., TEf ] LBP $RAE W, 3 % R LBP By &
M ROk RAE . BB 2 RRIE i 4 B2 23l
IF AR 5. X B, 75 B2 X AT B4R, Ojala
PR T A MRS R AR T kL B E LBP B 5
B 0 ) 1 EE 1 B 0 Bk R, X RE L 4
fIE R By 27 B A P (P — 1) +2, T 8 4Bk
FLRRAE R 256 FEAGN T 58,

2.3 HBESEFZE

X FREAE ) 0] DU 2R 22 ke S Bt
o, 3% #F 15) & HL (Support Vector Machine,
SVM) ZALAF 2% 2] Ry 8 ) B — Fpar 205 .
SVM 195328 JiU 3 55 2 M [l )3 1) 43 25 07 ik 2 el
SVM 1, H 53 4% 31— > dpe A4 19 43 28 ) F 1o (675
ST P 000 698 2R A A 81 - T ) B S G L X A B
7 [¥] i #1 18] 14 368 - 18 e SVML B 40 2 48 S 1T
Ik, SVM i 7] 2 — A~ e ik i, SVM 1
R EA LIS % SMO 5D TR
FRAEIFIE —E SR e th . L, SVM 4t T 4%
PRI 4 AR % W AR 2 2 AN BT 0 1) AR A Bt S B
Hezs (], M FLRR S 2 M T 4. B IR R EIOA 2k
PEAZ bR B 22 300 X A oA R L AR I A PR B
Wk pR AT Sigmoid #Z pREL S, Hop 42 m R
PRIER IR R B X DR R AR ) 3 A% o B RT LK A
JEYT R BN TC 5 4 1 23 18], HXE R Y = 28 i g g R
TE L AER I GER , — A BT LS g h B 95 24
TG F) T, v A — AT AT DL VR 2 X B R — A4
JE L3R D R BCRE T AR R WL B T JC S5 4R 1Y
Z [, HERIRUINT .

kE(xsy)=exp(=7 =y, (&

3 (XBRAERL SN

R XA R R AT 43 M L A SCH I B 1% R S
WAL T 5 000 4~ AS R R T A9 4% (3L 500 A4~ S2 5



ol

FEGERE 2 5L T LBP SCBRARAE A 1 A1 S G50 AT 45 v b B 4 e G ) 5 1% 875

BEAR B REACRSE 10 MED . fERAEIR T,
it N ThRiE 7 20X b Rz 40 0 A7 2 L 7 R
H A5 i 5 524 (Ground Truth), SEifILHE#E [
B2 AMREA 1 735 A, AR bR AT H AR R IOR
BB R E 4 R,

() Rz e
(a) Epithelial cells

(b) 24 Jit
(b) Impurities
Bl 4 7S5 bRoR
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Fig.9 Result of epithelial cell detection. (a) View 1;
(b) View 2.
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