®12% F1H 2 B8 it E M5 M A
Vol.12 No.1

2022 %1 A

Intelligent Computer and Applications Jan. 2022

X EHE . 2095-2163(2022)01-0041-06 FE S TP391.41 XikERER: A

E TS KIRE RS ZRAE T H RN

A5, BRk=
(EBEBIXE EFimSemEsk, LiF 200093)

W OE. %R T AT (T-SPOT. TB ) J&2—Fh AT 5 AU &5 A U2 Wi ik, T 58 T 40t B B4 J2 T-SPOT.TB
B —IREE TAE, S0 EA WRTE A ST ECRGEN T 40 R BE RSS2 s i, 38 0 7 — i 3 T etk 4 /K e i, %o
T MR BE MG AT 4 E S EI R TR T2 . 107 118 S0 8 AR 00k 455 5% 1L X3 B S fe Pt b (R e 0 2 Bk 1 1%
WA SR JE 4 A BE A5 8 A 2 A BRI T AR U 46 v TR ) R R R 32 X8, s 5 (o P I U B0 o X R R A 7 081, 3
TG XIS TR e B SEEURS & B AR BB IE . AR SCLA 50 2055 5 IMAEAAE A IERAE | 5 A T35 a7 e se s, 45
SRAUE 27 B e 35 95%

KR UKIE S EUGAREE; BETETE UG A

Detection of T-cell plaque from tuberculosis infection based on
improved watershed algorithm
LV Mingxuan, CHEN Zhaoxue
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Shanghai 200093, China)

[ Abstract] Tuberculosis infection T—cell spot test( T-SPOT.TB) is a reliable method for the diagnosis of tuberculosis infection,
and determining the number of T—cell plaque is an important work in T-SPOT.TB. In view of the poor applicability of the existing
colony automatic counting system to T—cell plaque images, a fully automatic segmentation and counting method for T-cell plaque
images based on improved watershed algorithm is proposed. Firstly, the Hough transform is used to extract the petri dish area, then
median filtering is used to remove image noise, then threshold segmentation, morphological processing and area filtering is
combined to identify the adhesion area of the image, finally, the watershed algorithm is used to segment the image and the adhesion
target count correction is achieved through a second segmentation processing step of the adhesion area. Taking more than 50 petri
dish samples as the test set, experiments comparing with the manual counting results have shown an accuracy up to 95%.
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Fig. 1 Example diagram of counting rules
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Fig. 2 Algorithm flow for automatic segmentation and counting of

T cell plaque images
3
2 HiEZH

2.1 HBE=

JRIRTREE SN 3 (a) Fin, JE IR T EEEME
B PRI 5, 0 5 A A G TR 4 AR AR Y 5
IR o3 IR, S 1 3 G 3k 26 PR 28 % 1]
RAC BRI s (R B s B S 4 B R ROR,
e S HARRE R MR BRI ok . ASCEHE R
AR R R I X, T PR S, AR
2 PG A FH rb B AR ARG 8225 | R A% DA 205 K e
FE PR B IR BB SR AR R RRE B LR
ROINEL 5 ) A SCHE T8 I A8 4 52 3 B R 1]
15 B bR R T3k S 30 i B Sy A R D R R A T
TAAARAR IR 38 5 G D AR AR G A TR
EUEHAEAERDE , IR 4 [ B 56 B — 2 i T il A i
I 2% B — R IR AN

X, -a)>+(Y,-b)* =+ (1)

Horp, (a,b) MBS, (X,,Y,) AE AL R
Ao Aar ) B JT Xof 7 320 B A

A — T, B (X,,Y,) BB O AR,
(a,b) BRI F2YXF R DA T2 iR RO AR R r )
—ZRANB R AILRZ 5 FEAECE ER T RTE R IA
VR 25 T S AR 152 25 AR AE , 45 IRl 22 228 A5 S B I
TATELL (a,b) BAH I —A/NX B T2
WAMNMRZE, PRI, 8 R AR 5 E el e —1
AL B A ) 2 X8, B T A o (a b)) 4
BRI A S (X, Y) RIEE (1) 4TI
B IR0 r FEFG Y (a, b, r) SRS T B X R
A EATHRE, R R B R Z W (a,b,r) 5
B A G i e i 2 i R Y S 4k, AR SC
FZ 515 AT LU 8 1% 57 0T 6 1o [ A [0 F A2 5



514

EVERET, 45 BTl o KIS A A 2 R e T 240 I T BREAG 43

B HEMTARASA RBRE FR ML I e, 288 e Ar 4115 5
RZE R 3(b) i,

(a) UGG (b) BB YA
B3 [FEiEESIREEGHAE RO SR

Fig. 3 Original image and extracted effective counting area
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Fig. 5 Comparison of binarization effect diagrams
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Fig. 6 Part of the area processed by the traditional watershed

algorithm
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Fig. 7 Comparison chart before and after morphological processing
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Fig. 8 Large plaque area and small plaque area
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Fig. 9 Part of the area processed by the algorithm in this paper
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Fig. 10 The final result of the algorithm in this paper
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Fig. 11 Select the segmentation results of four petri dish images
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