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Blob Detection for Fluorescence Microscopy Image

HE Ke-Cai', XU Lin', JJANG Jin-Kang’, TAO Yu-Chuan', WANG Xue-Yuan'

'(School of Information Engineering, Southwest University of Science and Technology, Mianyang 621000, China)
*(School of Management and Economics, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: In solid oncology, on fluorescence microscopy images of interphase nuclei processed with fluorescence in situ
hybridization (FISH) technology, DNA amplification often appears as diffraction-limited blobs. Imaging conditions limit
image quality, resulting in a low image signal-to-noise ratio of the image, serious background interference, and non-blob
structure interference. Designing suitable blob detection methods to provide obj ective and quantitative data helps doctors
diagnose cancer. The algorithm first uses three-layer wavelet multié,cale summation to denoise the fluorescence image,
then uses the multiscale Laplacian of Gaussian operator to enhance the blob area, and finally suppresses the non-blob area
through unilateral second-order Gaussian kernels in four directions to complete blob detection. Experimental results show
that for 83 images in the self-built database, the average F-score reaches 0.96, and the average running time is less than
0.5s. ‘

Key words: fluorescence microscopy image; blob detection; image denoising; image enhancement
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REE. B E. TRERAENTIMEREL LR
BAHIEBE RS T, B E AR, k. B
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23 SHER )
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2448x2048 [ G HK B 46 R 1360x1024, M Fr 52
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IV S HUE T
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3) THB": REF#ES ={1.0,1.3,1,7,2.0,2.3}, ix K
H =1 = 10.

4) MSVST™: /M2 MK =3, ¥l REFDR =
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S 3 RREAL: ELE (TP), RS R & Skt 1B
B (FP), KollISs AR T2 Gkt BHIHE (FN), K
KWL 0 4 BRAEBE 2. 9T I G, 25 4 bt b 0
6 M 2 P BE AR ], DU 5 I BE 4 TE Ak
W, 2 k. 5 TP, FP R FN AT 2P B
PEREDR S, Porccision 275 KU IE 7 45 SEAE R 35 80
LB Y B 2, Pocan 36775 6 0 TE B0 5 SRR A 2L S50
RSB 5 1 H AR, B F A B B A
WA AR R KU, 2 MO K, X{fz‘a\ulrﬁaw}, #i5
PRAT 8- G LR

2ff’precision X Precall

= oo 28
\‘ ‘ - P precision + Precall ( )
-~ TP
P, precision = m (29)
TP
Precall = m (30)
*1 HEEEERER
BGEE PR R REHIER
LK T .
Sk () A5 B=x)  REETH
o 25 63 1360x1024 o
2448x2048
— & 42 175 1360x1024 i
RS 16 267 1360x1024 &

() FH1

d) B2

0N Eo o pEsuRE A TR E R

0.01, IEAIXHLT = 10.

5) SAOGY): REE4S ={1.0,1.3,1,7,2.0,2.3}, Jieh:
FAFEO = (kn/8,k =0,1,---,7}, F [ K Fp? € {1,2,3).

6) BESH"": RJF4S ={1.0,1.3,1,7,2.0,2.3}, B
i)/ NEE B d = 0.

7) AR N RIZHK = 3, LoG. USG UE
S =5,={1.0,1.3,1,7,2.0,2.3}, USG F7 1D, = {an/2|
a€{0,1,2,3}}.
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REXT BE RUHEAT € £, SRUN VR JB£ 2% 2] S48 F AL 40L 450 Gt A5 B B AL RN 2 P, HAo Ik 9 F o 4
NG, ARFEZRERRIE R, 5 EtrqELLxT, R L.
R 2 AFET BT A S R 1 e

R ShF MSSEF MSSIS!® THB MSVST!® SAOG"! BFSH SRUN AT
F 0.977 0.983 0.984 0.982 0.981 0.981 0.982 0.993
i o Pprecision 0.969 0.979 0.988 0.988 0.982 0.984 0.981 0.995
Precall 0.986 0.987 0.981 0.976 0.981 0.978 0.983 0.991
F 0.903 0.936 0.940 0.933 0.935 0.940 0.951 0.962
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Precall 0.935 0.910 0.812 0.936 0911 . 0925 = 0943 0.962
3
MR 2 RRTE W AR LT, BT A SR e RS = ““E’:Xﬂbﬁ&iﬁc‘f& ”“%%ﬁ?}ciﬂjﬂzﬁ HEAER
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LGS ST E 1i?§ﬁﬁ$£}l‘ PNE AR YT T3 SR, BESH. SRUN & v: H G158 2B i rpo Ak
Fr, 75 B HH xR R,
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SRR RKIE TR, FEEF AT — P nE, A
BN T AEBE R AR, X TR B LUK 2, 6 T
B A 65 F 2% Gy A 3 LT 23508 43, AR AR SC VR F oy Uik
IHREWSILF] 0.93, iz i T HAh Sk

Nk — BRI EVE R 2, A R T — K
MR EARTR I UG B EL L AR IR 25 R 22 S an ] 10
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e
.
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