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A High Dynamic Range Image Acquisition Method Based on
the Multi-Exposure Imaging
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Abstract An image acquisition method with 6 times exposure using a common imaging system is presented. A “gray
value-radiance” model has been built through the imaging process analysis, and the image gray value of each pixel
changing in the relationship with the integration time has been acquired, ending with a infused 10 bits image with all
the 6 multiple exposure image sequences. Using this method, an image with all the details of the scene is
synthesized, enhancing the image sensitivity, and exhibiting a demonstrable effect in the dark target detection with

the highlighted surroundings.
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Fig. 1 Different exposure radiances mapping into pixel

values with an ideal camera
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Fig. 2 Response curve fused in different exposures

with an ideal camera
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Fig. 4 Plane array detectorresponsitivity of each pixel
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Fig. 5 Obtained background images of the same scene in the integration time respectively
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Fig. 6 Obtained images of the same scene in different integration times respectively
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Fig. 7 Obtained images of the same scene afterdenoising in different integration time respectively
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Fig. 8 Obtained dark object of the scene in the integration
time 1228. 8 ms. (a) Before denoising; (b) after

denoising
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Fig. 9 Effect of the integration time on the pixel value
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Fig. 10 Radiance of each image point corresponding

to the scene
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