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High Dynamic Range Image Synthesis for Space Target Observation
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Abstract A high dynamic range image synthesis method based on camera array is proposed as for the characteristics
of space target images in the sky background. The camera array system is used to obtain different exposure images
in the same spatial area and the star centroid is used as the control point. Thus the registration of images among
different cameras is realized. Combined with the inverse response function of each camera, the weight function is
reasonably constructed, and the different exposure images after registration are thus combined into a high dynamic range

image. The experimental results indicate that the dynamic range of the synthesized image is increased. The proposed

method can be used to effectively improve the signal-to-noise ratio of images, which overcomes the problem of over-

damping and over-saturation of target images and is conducive to the detection and extraction of targets.
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Fig. 1 Flow chart of high dynamic range image synthesis
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Fig. 2 Flow chart of digital image imaging
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Fig. 4 Image registration results. (a) Image to be registered; (b) reference image; (c) image after registration
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Fig. 5 Experimental platform. (a) Cameras; (b) lenses
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Table 1 Comparison of data before and after synthesis of first set of images
Before synthesis After synthesis
Parameter
0.1s 0.5 s 1.0 s 2.0 s Ref. [18]  Proposed method

RMSE 2.43 3.94 5.44 7.25 6.38 2.85
SNR 14.95 19.92 22.68 24.32 24.69 27.95

Number 10 23 27 29 30 31

XPER 2 A F A EAR GEAT A 2L A5 3058 2 A KR DL b g5 SR, T 4R 0 2 T S B v B A

A R JE BT E L A 9 iR . R 2 BE T A,
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Table 2 Comparison of data before and after synthesis of the second set of images

Before synthesis

After synthesis

Parameter

0.05 s 0.20 s 0.80 s 3.20 s Ref. [18]  Proposed method
RMSE 3.05 4.42 5.80 7.51 4.62 4.39
SNR 7.24 12.45 21.12 24.29 25.78 26.01
Number 8 13 27 40 41 43
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