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ABSTRACT: The laser scanning confocal microscope (LSCM) has been widely used in the imaging of fixed and live cell samples.
We introduced the basic principle of LSCM and its application in live cell imaging. Take FV10-ASW Viewer4.2 software as an example,
we summarized the optimization and recommended parameter settings of live cell imaging system from the aspect of scanning speed,

resolution, noise reduction, photomultiplier, multi-parameter collaborative optimization, imaging quality evaluation and post-processing.

This work may provide some reference for live cell experiment.
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Fig. 1 Comparison of imaging quality at different scanning speeds

Gooseberry pollen tissue sample with the following parameters: PMT(HV)=680, Image Size=1024x1024, Kalman=2.

(a) The scanning speed is 2 ps/pix; (b) The scanning speed is 4 ws/pix; (c) The scanning speed is 8 ws/pix; (d) The scanning speed is 12.5 ps/pix.

The image on the right of each set is a partial enlargement of the red box range on the left
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Fig. 2 Comparison of imaging quality with different image size settings

Gooseberry pollen tissue sample with the following parameters: Speed=8 ps/pix,

Kalman=2. a-f are the images scaled to the same size with different image size settings under the same condition
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Fig. 3 Comparison of imaging quality under different denoising treatments
Gooseberry pollen tissue sample with the following parameters:
Speed=4 ws/pix, Image Size=1024x1024. (a) The image is not de-noised
(Kalman=0), and the image has a lot of random noise; (b) The image was
de-noised (Kalman=2), which reduced the random noise and made the cell

structure clearer
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Fig. 4 Influence of photomultiplier regulation on imaging quality
Gooseberry pollen tissue sample with the following parameters:
Speed=4 ps/pix, Image Size=1024x1024, Kalman=2. (a) the PMT voltage
is a higher value, PMT(HV)=850;
(b) the PMT voltage is a lower value, PMT(HV)=620
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Fig. 5 Multi-parameter collaborative optimization and imaging quality evaluation

Mouse kidney cells sample with the following parameters: Speed=8 ws/pix, Image Size=1024x1024. (a) Appropriate parameter adjustment;

(b) the dynamic range of image a; (c) Image brightness is too high; (d) the dynamic range of image c; (e¢) Excessive background deductions;

(f) the dynamic range of image e; (g) Image brightness is too low; (h) the dynamic range of image g.
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