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Abstract

In order to substantially improve the sensitivity of UV spectral detection, this paper couples the
UV ICCD, which is made by coupling the UV image intensifier and CCD device, with the spectral
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component again to form a direct reading UV spectral detection system. The UV spectral detection
system based on the image intensifier is designed, and the noise of the UV image intensifier and
the noise of the CCD camera are specifically analyzed respectively. The experimental results of the
study show that the longer the exposure time is, the less noise the CCD image has and the smooth-
er the grey scale curve is; conversely, the shorter the exposure time is, the more the CCD image is
affected by noise and the more drastic the grey scale curve is. It is found that the extension of the
frame integration time can effectively reduce the random noise and make the image signal-to-noise
ratio higher. The work in this paper provides a basis for reducing the impact of noise on the sys-
tem and thus improving the detection efficiency, greatly expanding the application area of UV
spectral detection technology, and providing a basis for the development of micro-optical night vi-
sion technology.
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Figure 1. Classification of UV detectors
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Figure 2. Schematic diagram of UV ICD structure
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Figure 6. Image and gray scale curve with 100 ms exposure time
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Figure 7. Image and gray scale curve with 10 ms exposure time
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Figure 9. The result of smoothing the gray-scale curve with 100 ms exposure time
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Figure 10. The result of smoothing the gray-scale curve with 10 ms exposure time
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Figure 11. The result of smoothing the gray-scale curve with 1 ms exposure time
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