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Abstract In order to improve the speed of super-resolution optical fluctuation imaging (SOFI) method, a modified
SOFT algorithm is combined with light sheet fluorescence microscopy (LSFM). Two wavelet-based filters are
utilized separately in the temporal and spatial domains to eliminate the low-frequency background noise and readout
noise of the raw image, which successfully reduces the image amount that SOFI needs. And it is used to process
50 frames of raw images of quantum dot and zebrafish, respectively. The result shows that introducing improved
SOFT algorithm can improve the lateral resolution of a LSFM two times without changing the optical structure,
which can be expanded to the biological research of living samples and overcome the limitations of numerical
aperture of objective lens for LSFM.
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Fig. 1 Experimental setup of the home-made LSFM with double side inspired
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Fig. 2 Quantum dot-CdTe raw image and images processed by 4-order SOFI algorithm with home-made

LSFM. (a) Raw image; (b) image after processing 500 raw images; (c) image after processing 50 raw images
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Fig. 3 Fluorescence intensity distribution and Gaussian fitting results of images processed by SOFT algorithm.

(a) Results of marked part from Figs. 2(a) and (b); (b) results of marked part from Figs. 2(a) and (c)
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Fig. 4 Quantum dot-CdTe raw image and images processed by modified 4-order SOFT algorithm with

home-made LSFM. (a) Raw image; (b) image after processing 500 raw images; (c) image after processing 50 raw images
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Fig. 5 Fluorescence intensity distribution and Gaussian fitting results of images processed by modified SOFI algorithm.

(a) Results of marked part from Figs. 2(a) and (b); (b) results of marked part from Figs. 2(a) and (c¢)
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Fig. 6 Comparison between the image observed by LSFM and the image processed by modified 4-order SOFI
algorithm of a zebrafish eye. (a) Observed image of 50 raw frames; (b) image processed by algorithm with
50 raw images; (c) detailed view of area marked in Fig. (a); (d) detailed view of area marked in Fig. (b);

(e) fluorescence intensity distribution of images
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