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The Study on Multispectral Detection System Based on High—Speed DSP

SUN Haifeng SUN Xiuling ZHANG Jingbo LI Juan
( College of Optical And Electronical Information Changchun University of Science and Technology Changchun Jilin 130000 China)

Abstract: In order to achieve high-speed acquisition of multi-narrow pulse spectral distribution data and suppress
the problem of mutual interference between background noise and multispectral sources the system for inversion
spectra based on DSP is studied which can control DMA high-speed acquisition of interference fringes. The frame
noise reduction algorithm is designed which is used to complete the separation and extraction of narrow pulse light
signals and background light noise. At the same time in the high-speed DSP the algorithm’s pipeline function is im—
plemented through the three-level buffer structure. The system hardware structure design and the DMA control mode
are given the frame reduction noise reduction algorithm and the military bucket cache design means are analyzed. In
the CCS environment the output variation of the interference fringes based on the frame noise reduction algorithm is
simulated and the feasibility of the method is proved. In the experiment three narrow pulse lasers which are
555 nm 665 nm and 805 nm are used for the incident system for spectral testing. Data acquisition is controlled by
DSP5510 DMA8237-5 implementation. The results show that the spectral distribution side lobe suppression effect is
good the background noise is basically eliminated by the frame noise reduction algorithm. And its processing speed
increases by about three times than the C + + spectrum analysis software based on the system. It can be seen that
the design is a high-speed multi-spectral simultaneous detection performance.

Key words: spectral detection; digital signal processing( DSP) ; frame reduction noise reduction algorithm; multi—

spectral



