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Design of four-channel visible-spectral camera

FENG Shan, ZENG Xiangzhong

(School of Electronic Engineering, Xi'an University of Posts and Telecommunication, Xi’an 710121, China)

Abstract: With the development of spectroscopy technology, multi-spectral cameras have been
widely used in agriculture, medical, machine vision, remote sensing and other fields. This paper
proposes a miniaturized four-channel visible-waveband multi-spectral camera with a size of 107
mm X110 mm X 74 mm and a mass of 1 043 g, which is especially suitable for remote sensing
detection on a miniaturized drone. The camera system adopts a prism beam splitting optical path
design scheme to avoid optical path difference and optical axis shift. The specially designed
four-channel multi-spectral camera in visible light uses an field-programmable gate array
(FPGA) controller to simultaneously drive 4 image sensors to realize four-channel pixel-level
synchronous acquisition, and the exposure is exactly the same. The test results show that at the
3 specific bands of red, green and blue and the full band, the camera can output images in real
time, which can output a specific band image (60 fps) or 4 band images (15 fps) at the same
time, which is beneficial to the synchronous acquisition of multi-band images and the research on
multi-spectral images fusion.
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Fig.1 Multi-lens multi-camera combination

BB BRSO . SR — A Sk R O
ForotieH . 2 A =B e s i ok A 5ot
LRy o T U B DGR A H S v A e RO T
Jroac A A BB OIS fE B e E AR
MSA4100 = 73 B R 3CCD BAPL R G, JeikuE N
300 nm~1 100 nm,23#ER K 1 920(H) X 1 080(V)
% & BT RGB A CIR 45, 454~ 3 3 4P 58 il
SEIEAT R AAA R . e R G 3 Bk AL, WAl
2 7R o BEAS G T A AR — BB O AL kX R
BB . —RE P B R 2 e B 2 't &
GE AR — YO B BT . SO WU T HA L i i
TES — Wb Bt LG8 Aot RtE . X
WGE P B T 2008 SO I 205

B2 MS4100 KB EHE
Fig. 2 MS4100 split-type camera structure
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Fig. 3 Prism splitting system
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Fig. 7 Pass rate of blue, green, and red band filters
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Fig. 9 Four-channel visible-spectrum camera
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