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Research on hybrid domain TDICMOS imaging technology

based on imaging time calibration

Liang Nan, Zhai Liyang
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

Abstract: With the increase of line frequency of high resolution imaging electronics in the field of high
resolution space remote sensing, the number of photo-electrons in one integration time is gradually reduced, and
the imaging ability of the camera in weak light decreases. In electronics, it is necessary to increase TDI stages to
make up for the lack of energy. The traditional digital domain accumulation sensor has many disadvantages, such
as excessive noise and low frame rate. The large TDI sensor in charge domain will reduce the charge transfer
efficiency and increase image aliasing. Based on TDICMOS imaging with low power consumption and high
integration, a new hybrid accumulation method based on charge domain and digital domain was proposed. The
main indexes that affect the image quality of weak light imaging were analyzed. Then, aiming at the degradation
of image quality between multiple photosensitive units under the mode of hybrid domain accumulation, an
imaging time calibration method based on image registration was proposed. Through the interval measurement of
multiple photosensitive units and the fine-tuning of imaging signal timing, the mismatch between the large
integral series charge motion and the scene motion was effectively improved. Finally, through the roller target
test, the effectiveness of the imaging time calibration method was verified. The imaging ability of hybrid domain

imaging in weak light was also verified by performance test. The results show that the proposed method in this
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paper can effectively solve the main bottleneck problem of TDI sensor, provides an effective solution for high

resolution remote sensing camera.
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Tab.1 Comparison of dynamic range of different imaging systems

Charge-DN factor/DN-¢”! Full well/ke Dark noise/DN Dynamic range/dB
Charge domain 0.15 109.2 1.95 66.4
Hybrid domain 0.15 25.81 4.15 71.92
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Fig.6 Imaging of multiple photosensitive units
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Fig.7 Image after fine adjustment at imaging time
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Tab.2 MTF comparison before and after fine adjustment

Charge domain

hybrid domain (before adjustment)
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