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the super-resolution images with high signal-noise ratio are obtained utilizing SOFT algorithm depending on temporal
self correlations of fluorescent particles in muti-frame images. The result show that the SOFI algorithm based on
spatial Gaussian filter can get a high signal-noise ratio super-resolution image from the low signal-noise ratio image
effect and image resolution.
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In order to achieve real-time imaging with superresolution optical fluctuation imaging (SOFI), a novel
SOFT algorithm combined with image filtering is proposed. Muti-frame images should be filtering processing, and
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Fig. 2 Comparison of filtering results with different filters. (a) Image sequences with Gaussian noise and the background
noise distribution; (b) SOFT algorithm; (c¢) SOFI algorithm based on ideal filter in frequency domain;
(d) SOFT algorithm based on disk filter in spatial domain; (e) SOFI algorithm based on Gaussian filter
in frequency domain; (f) SOFT algorithm based on Gaussian filter in spatial domain;

(g) SOFT algorithm based on average filter in spatial domain
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Table 1 Influence on resolution with different filters

) ) Spatial Frequency Frequency Spatial Spatial
Filter No filter
disk filter ideal filter Gaussian filter Gaussian filter average filter
Resolution /nm 189.60 145.63 192.64 168.35 139.23 142.62

A 3 3t 5 TG M R PR G 0 L L A TR A R 04 (5 TR L (PSNR) S A% 8 % 8 19 25 MR AR . 24 PSNR {H #
[HEE LIPS Mﬁz%tﬁ%g Kl 2 & K PSNR 132 2 iR .
#2 K2 hgER PSNRE
Table 2 PSNR value of the images in Fig.2

Spatial Frequency Frequency Spatial Spatial
Filter No filter
disk filter ideal filter Gaussian filter Gaussian filter average filter
PSNR 9.14 16.45 9.14 11.29 18.29 18.80
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Fig. 3 (a) Image with noise variance of 0.03 using SOFT algorithm; (b) image with noise variance of 0.125 using the spatial

Gaussian filter SOFT algorithm; (c¢) Gaussian fitting curves of strength distribution of the white cross section profile
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Fig. 4 (a) 300 images processing with the spatial Gaussian filter SOFT algorithm; (b) 300 images processing with SOFI
algorithm; (c¢) 1000 images processing with the spatial Gaussian filter SOFT algorithm; (d) 1000 images processing

with SOFT algorithm; (e) Gaussian fitting curves of strength distribution of the white cross section profile
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