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Abstract

In view of the domestic laser alarm system of high precision and high transmission rate research
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need, this paper is based on the principle of grating diffraction effect of laser azimuth and pitching
angle and wavelength of computing needs, through the CMOS sensor drive circuit design, SDRAM
storage interface design, the writing of USB protocol and PC program written to complete the col-
lection and display system design. In this paper, the acquisition rate reaches 36 fps, the transmis-
sion rate reaches 480 Mbps, and the wavelength measurement error is less than 5 pixel units. Com-
pared with other laser wavelength measurement schemes, it is proved that the system stability ac-
quisition rate and acquisition accuracy meet the design requirements. A 1313 nm laser was used in
the experiment, and the wavelength error was less than 9 nm.
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Figure 1. Schematic diagram of grating diffraction wavelength calculation
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Figure 2. System overall structure block diagram
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Figure 3. Hardware system
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Figure 4. Camera acquisition control design and results
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Figure 5. SDRAM control module
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Figure 6. USB transmission module
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Figure 8. Experimental results and analysis
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