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Abstract To quantitatively analyze the influence of image-rotation on the image quality during dynamic drift, a
fusion model comprising a static image and dynamic drift is proposed based on the dynamic circular scanning imaging
theory. A simulation method of image-rotation vector decomposition and refusion is designed based on the imaging
and dynamic motion characteristics of area array CMOS camera. Further, an image-rotation simulation analysis
method of the dynamic circular scanning format image is designed. Thus, all simulated images under different
dynamic imaging parameters are obtained. Finally, the parameters of image width, ground resolution, signal-to-
noise ratio, peak signal-to-noise ratio. and structural similarity are used to quantitatively evaluate and analyze the
simulated images. Simulation results show that a longer exposure time of camera corresponds to a higher signal-to-
noise ratio of the imaging system, larger image rotation, worse imaging quality, and smaller structural similarity.
The results of this research can provide an effective reference for reducing the influence of image-rotation and
improving the image quality of the camera in the future design of multiple dynamic imaging modes.
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Fig. 9 Imaging simulation results of different exposure
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Fig. 10 Change trend of PSNR and SSIM of different simulation results. (a) PSNR; (b) SSIM
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Table 1 Simulation results of different exposure time at dynamic instantaneous attitude angles of 25° and 45°

Parameter 25° 45°
Exposure time /ms 0.01 0.10 1.00 10.00 0.01 0.10 1.00 10.00
Imaging width /pixel 1523 2501
Inside edge length /pixel 1100 1406
Outside edge length /pixel 1106 1422
Optical axis ground resolution /m 4.4685 5.9580
Difference in ground resolution /m 0.0267 0.1142
SNR /dB 21.3817 31.4525 41.4596 51.4604 21.3817 31.4525 41.4596 51.4604
PSNR /dB 16.5286 16.5280 16.4676 14.7837 17.8860 17.9265 17.7009 11.6605
SSIM 0.7259 0.7257 0.4048 0.1897 0.7562 0.7346 0.3521 0.1972
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