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Exposure Algorithm for Space Image Based on Light and

Inter Prediction

Jiao Jichao Zhao Baojun Tang Linbo Sun Jiajing

(School of Information and Electronic, Beijing Institute of Technology, Beijing 100081, China)

Abstract To solve the problems of overexposure and tailing which were produced by non-ideal exposure control in

the space image., an exposure control algorithm based on illumination change and flexible block segmentation was

proposed. First, considering the influence of light radiation attenuation bringing by atmospheric absorption, the

relationship between light intensity and exposure time of CCD was derived, and the imaging model of the space image

was obtained; Secondly, in order to estimate the exposure condition of the last image, the last image was flexibly

segmented, and the gray averages of two adjacent blocks were compared for judging whether the two blocks were

combined. If the difference of the gray average is bigger than the threshold, the two blocks are combined, others else

they are not. The exposure time can be estimated by the two methods. Experimental results indicate that the SNR of

the space images increased with 2. 49 dB. This algorithm can effectively inhibit the space image producing tailings

and greatly reduce the phenomenon of overexposure.

Key words image processing; exposure control; light radiation model; inter prediction; atmospheric attenuation;

tailing in space image
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Table 1 Exposure time and processing time and adjacent

frames interval of the space images

Exposure Processing Interval
Image

Time/ms Time/ms Time/ms
Fig. 4(b) 110 — —
Fig. 5(a) 89 91 —
Fig. 5(b) 92 88 260
Fig. 5(¢) 93 87 240
Fig. 5(d) 97 83 237
Fig. 5(e) 105 75 228
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Table 2 SNR of the space-image before and after using
the algorithm and different T,

Image SNR /dB ASNR /%
Fig. 4(b) 24. 21 0
Fig. 5(a) 24.46 1.45
Fig. 5(b) 25.24 4.25
Fig. 5(c) 26.70 10. 28
Fig. 5(d) 26. 25 8. 43
Fig. 5Ce) 26.76 2.27
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