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Abstract

about. A real-time focusing configuration centered on a tilted camera is meant to enhance the scanning speed and image quality

The scanning speed and image quality of the digital slide scanner are the two features that users are most concerned

simultaneously. The device can calculate the defocus distance by taking only one image, and the computation time is only 12. 1 ms.
Furthermore, based on this, the focal plane can be tracked in real time during the continuous scanning by manipulating the tilted

camera and the scanning camera synchronously, which is synchronous focusing and scanning. Synchronous focusing and scanning

method saves modeling time and improve the image quality compared with the usual method of modeling first and scanning later.
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O,: back focal plane
O;: focal plane

O,.: front focal plane
L: lens

IP: image plane

TC: tilt camera

P: pixel size

AZ,: disfocus distance in objective plane
AZ;: disfocus distance in image plane
AN: pixel shift in image plane
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Fig. 1 Auto-focus principle based on the tilt camera
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Fig. 3 Experimental setup for digital slide scanner based on

tilt camera
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Fig. 4

Tilt plane image and Lorenz fitting curve of sharpness-pixel scatter. (a) Tilt plane image; (b) Lorenz fitting curve of

sharpness-pixel scatter
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Fig. 5 Defocus distance-pixel scatter and linear fitting curve
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Fig. 8 Flow chart of the scanning and real-time focusing
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Fig.9 Digital slide comparison of two kinds of methods.

(a) Digital slide based on traditional modeling method;

(b) digital slide based on real-time dynamic focusing
method
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