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Abstract: In this paper, a method for auto exposure based on image HF (Histogram Feature) function
was proposed to achieve auto exposure control on high-speed camera under the condition where the
background lumination was in fast speed and wide-range changes. First, multi-point photometry was
conducted to extract the Regions Of Interest (ROI), thus lowering calculation amount of the photo-
metric system; then, large step size was selected to carry out coarse adjustment of the exposure time
by calculating HF function of these ROIs; finally, accurately-adjusted step size of the exposure time
was calculated through fuzzy logic and then the optimal exposure time was achieved through variable-
step search by using threshold limit, so accuracy and stability of the high-speed camera auto exposure

were improved. The resuts show that proposed method is able to complete brightness measurement of
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one frame image as well as an adjustment in the exposure time within 2 ms; and compared with tradi-

tional auto exposure method based on average brightness, average information entropy achieved by

proposed method is improved by 48. 38% within 0-110 ms when the illumination intensity varies re-

peatedly from 760 lux to 23 100 lux, with a variance decreased by 62. 13%. This method can provide

better and more stable details on the image, which serves as useful reference for follow-up auto focu-

sing, image recognition and target tracking.
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Fig. 1  Flowchart of auto exposure for high frame
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Fig. 13 Exposure time(a), mean brightness(b) and entropy(c¢) under an on-off LED lamp using method(iii).
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