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Image interrupt effect and mechanism of pulse laser irradiated
CMOS camera

Zhou Xuanfeng, Chen Qianrong, Wang Yanbin, Zhu Rongzhen, Li Hua, Ren Guangsen
(Luoyang Electronic Equipment Test Center of China, Luoyang 471003, China)

Abstract: Irradiation experiments with a 1 064 nm pulse laser were conducted to investigate the image
interrupt effect of pulse laser irradiating CMOS camera with rolling shutter. Image interrupt effects were
observed in the experimental results with bright area and dark area in the vertical direction. Calculation
results show that the number of dark area rows is a constant. According to the integrating mode and
scanning mode of CMOS image sensor, the formation mechanism of image interrupt effect is the storage
asynchronism of CMOS with rolling shutter. Theoretical calculation value fit well with the experimental
result. The reason of the existing of image without dark area was also theoretically explained. Method
based on stitching several interrupted images was proposed to obtain a full image without interruption,
which was very similar to the experimental imaging results.
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Fig.1 Experimental setup for pulse laser irradiation on CMOS camera
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Fig.2 Typical experimental phenomena
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Fig.4 Gray value distribution curve of each row
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Fig.5 Architecture of a CMOS image sensor
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Fig.7 Stitching images based on experimental results
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