BIRNIBZ ARG FEEEFIEESE Vol.6 No.3 140-150 (Dec. 2013)

WA IER AT T L&z
RPN A E % 2> & O MRgAZ DR & Bk

W EALY M BIR? ArH 3

Prd B FSE RS R ke

ZftH 2013F1A30H, B%ftH 2013%F3A21A,
%$%H 2013F4H14H

BE 4 BTz T 2NN A A XA =Y Y FHEMORBIIERE L, EE - EWS¥iies
DD ZTETEFTEEERZHMLTCVAE, TN AV—Ty MEBEATW S 720, 5N HE -
B & AR - HERICENTS 5 720 OTFHILEEA O BZEPREDRE L 2 > T A, KBFZETIE,
Wy s B EBCTHIBEMOTHIL e T oA A=V 2 77— 7#%H@F®§ﬁ@&bi%%ﬁ5
2O, REERGAETIVERCHEERREL, TOHEMELEHET 2 & & IXE LNz ROES

217

X —7— R HOGEMEENG, RELERSAET I,

ayV¥a—yVYIar, MBEEY

NGO FRLT, WAFAR=TVA VT AT AT A,

Segmentation and Tracking Method of Cell Nuclei for Time-lapse
Fluorescent Microscopy Images Based on Gaussian Mixture Model
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Abstract: Biological imaging technologies have been rapidly advancing for several years and have become
an important part in the field of biology. Time-lapse imaging techniques enable the monitoring of multiple
cellular functions using live cell assays. In order to process massive time-lapse images and perform quantita-
tive analysis, automated image analysis (including cell segmentation and tracking trajectories, defining and
retrieving various statistics) is required. In this study, we proposed a segmentation and tracking method of
cell nuclei for time-lapse fluorescent microscopy images based on Gaussian mixture model.
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Fig. 1 Visualization of cell cycle using multi-color fluorescence and time-lapse imaging.
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Fig. 3 Appearance and disappearance of cell nuclei.
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4 SBERORER
Fig. 4 Tracking result.
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Fig. 5 Assessment criterion.
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Table 1 Detection accuracy.

HEF 1 TP FP FN | Prec. Rec. Fffi
EM | 8,271 1,103 1,389 | 0.88 0.86 0.87
LT(H) | 6,781 1,740 2,879 | 0.80 0.70 0.76
LT(L) | 6,728 23,161 2,932 | 0.23 0.69 0.34
HEF 11 TP FP FN | Prec. Rec. FI1l
EM | 8,712 1,503 1,498 | 0.85 0.85 0.85
LT(H) | 7,708 2,104 2,502 | 0.79 0.75 0.77
LT(L) | 7,697 19,323 2,513 | 0.28 0.75 0.41
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® 2 BERRGEE
Table 2 Tracking accuracy.

HIE 1 B RIEfR IERsE
EM | 7,862 1,720 0.82
LT(H) | 6,128 3,454 0.64
LT(L) | 5,722 3,860 0.60
HEF 11 % ORNIEfR IEfEER
EM | 8,127 1,896 0.81
LT(H) | 7,128 2,804 0.71
LT(L) | 6,587 3,436 0.66
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Fig. 7 Difference of growth rate between two conditions.
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Fig. 8 Difference of cell cycle states between two conditions.
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