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Spectral image acquisition system based on angle-tuned narrow-band filter

JIANG Shengguang, CAI Yuan, LI Tiansong, SUN Fengyuan, GUO Wanpeng,
LIU Rensen, ZHONG Wolou

(School of Information and Communication, Guilin University of Electronic Technology, Guilin 541004, China)
Abstract: Optical splitter is an important optical element in spectral imaging system. Among them, filter light
splitting is a common and effective means of light splitting. A spectral imaging system based on angle-tuned
narrowband filter splitting was proposed. By adjusting the angle between the filter and the incident light, the
central wavelength of the transmission spectrum was shifted, so as to realize spectral imaging in a specific
wavelength range. The system mainly consisted of an optical lens with an adjustable filter, an angle tuning
device, a CMOS camera and an upper stage mechanism. The field of view angle of the system is 17.5°, F/# is
8, focal length is 26 mm, and total length is 200 mm. The MTF curve of each band is greater than 0.3 at
96 1p/mm, the distortion is controlled within 2%, and the spectral resolution is about 3 nm. After experimental
testing and verification, the system can perform angle tuning in the incidence angle range of 0~46 degrees,
which realizes the continuous light splitting function, and can capture the spectral image corresponding to any
central wavelength in a certain spectral range.

Key words: narrow-band filter; angle tuning; optical system; spectral imaging
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Fig.1 Schematic diagram of thin film interference
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Fig.2 Schematic diagram of spectral imaging system
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Table 1 Parameters of narrow band filter
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Table 2 Optical system parameters

RESH Ei=170
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Fig. 5 Optimized imaging system
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Table 3 Basic parameters of lens
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3 NG| 32.530 4,700 H-ZBAF52
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Fig. 6 Image quality evaluation of optical system
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