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Abstract

instability in HDMI digital microscopy cameras due to the inconsistent reflection levels of different targets during

An automatic exposure optimization method for mitigating overexposure, slow convergence speed, and
observation is proposed. Compared with a traditional automatic exposure control method, the proposed method facilitates
exposure control based on the region of interest, metering, and brightness statistics on any area in RAW images, thus
expanding the dynamic range of brightness statistics and facilitating exposure control for different targets. In addition, the
method improves the accuracy of brightness statistics and mitigates overexposure caused by extremely bright or dark
targets. A variable exposure adjustment step size is set for the dynamic adjustment of exposure step size according to the
current brightness level, achieving coarse and fine adjustment of exposure to balance exposure convergence speed and
exposure accuracy. Finally, experiments were performed using actual cameras. The proposed method reduced the

exposure deviation by half compared with the traditional automatic exposure method. The exposure convergence time was

Automatic Exposure Optimization Method for HDMI Digital Microscopy Cameras

shortened by more than half, and the fastest exposure convergence was achieved within four frames of an image.
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Fig. 2

ROI exposure control diagram. (a) ROI area selection under scene 1, @ relatively low brightness area, @ relatively high

brightness area; (b) ROI area selection under scene 2, @ relatively low brightness area, @ relatively high brightness area

0618021-2



oY R Ak A R R I R B Y
SRy TR Xl H o XK ) S Y A AR AR B s W, v
T IXB A S A S M MR N R 3 K
()T DX SRR s W (4, ) R AT (4, ) b T 1K Jak B 25 i

(a)

........................

Y3 W)

B 6155 6H1/2024 F£ 3 B/BEXRBFEHE
AT AL, I J2 SR8 DX I v O AN e K 1) I o 528 3 0
ANEIE S 3 A 5 XA (R 43 A R AR o AT
P A 8] 37E ROT N HE 73 i DXk #3647 52 B2 41,
T DX A O 7 R AT R

®) jh

3 ROTWSEEGT IR R E () 7 B GE T DIl B2 MR 2 85 () XA i 23 A

Fig. 3 Schematic diagrams of luminance statistics within the ROI. (a) Chunked statistics subregion luminance and weight coefficients;

(b) subregion weight distribution
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