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Spectrometer wavelength error correction method based on
particle swarm optimization

Wang Zhihong' >, Chen Chen’, Qian Chenghui'*”, Liu Jie'?*”

(1. Key Laboratory of Geo-exploration Instruments, Ministry of Education, Jilin University, Changchun 130021, China;
2. Key Laboratory of Geo-exploration Technologies and Instruments, Ministry of Land and Resources, Jilin University ,
Changchun 130021, China; 3. College of Instrumentation & Electrical Engineering, Jilin University, Changchun 130021, China)

Abstract: In order to improve the accuracy of the scanning wavelength of the portable grating scanning near infrared spectrometer, on the
basis of the dispersion formula of plane diffraction grating and the position & mechanical transmission relationship among the grating,
swing rod and screw in the scanning mechanism, a mathematical model of spectrometer wavelength correction is built, and a wavelength
correction method is proposed. The method includes three processes. First, the parameters of the wavelength correction model are
determined based on particle swarm optimization algorithm. Second, the swing rod length and the correction value of the wavelength are
determined based on the swing rod length ratio of the wavelength correction model and full spectrum comparison optimization. Third, the
hardware structure adjustment and soft parameter compensation are conducted on the spectrometer. The characteristic wavelength of a
standard light source was used to perform wavelength correction experiment on the self-developed portable near-infrared spectrometer.
The experiment results indicate that after wavelength correction the wavelength accuracy of the spectrometer is better than +1 nm, which
satisfies the spectrometer wavelength accuracy requirement, and the results verify the correctness of the spectrometer wavelength error
analysis and the effectiveness of the wavelength correction method.
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Fig. 1 Schematic diagram of the actual scanning

mechanism
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Fig.2 Ten spectrum scanning data of two laser modules
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Table 2 Laser spectrum data after error correction
(nm)
2= 1 2 3
A 1298.5 1947.8 2 597
Ay 1297.53 1948.72 2 596.39
AN =A"g - A -0.97 0.92 -0.61
Aoy 1 297. 65 1 948. 65 2 597.65
AX=Ag = A -0.85 0.85 0.65
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