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Abstract: The exposure duration is one of the important parameters in the time delay integrated charge
coupled device (TDI-CCD) imaging system, which has a significant impact on the quality of imaging
results. To improve the image quality of TDI-CCD imaging systems, a gradient-based algorithm is pro-
posed for optimizing the exposure duration parameters of TDI-CCD cameras under velocity mismatch con-
ditions. An imaging mathematical model is constructed for TDI-CCD based on the imaging principle of

photoelectric imaging sensors, and the image grayscale is mathematically associated with exposure dura-
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tion. On this basis, a cost function for exposure duration is constructed and a gradient-based algorithm is

used to optimize the exposure duration parameters.

Simulation and experimental results show that the pro-

posed method can increase the peak signal-to-noise ratio of two scenarios by about 50% and 20% respec-

tively, effectively improving effectively the imaging quality of TDI-CCD under velocity mismatch condi-

tions, which is of great significance for improving the accuracy of target detection.

Key words: computational imaging; numerical optimization; time delay integration; exposure duration;

gradient algorithm
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Fig.1 Schematic diagram of the working mode of TDI-CCD
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Fig. 2 Line switching model for TDI imaging
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Fig. 5 Simulation and experimental results for the target object “cartoon characters”
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Fig. 6 Simulation and experimental results for the target object “text information”
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