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Spectral calibration based on echelle
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Abstract: Spectral calibration is the premise of remote sensing data inversion. Considering the advantages of a
large field, wide wavelength range, high spatial and spectral resolution, the spectral calibration equipment
based on echelle is built. Working at a higher blazed order with a large blaze angle, the echelle is character-
ized by a wide spectrum range and high spectral resolution. It can output multiple spectral lines with uniform
distribution in the detection band, which overcomes the shortcomings of the traditional calibration methods and
improves the calibration accuracy. In our study, the working principle of the spectral calibration equipment is
given first. Then using this equipment, the spectral calibration equation of the hyperspectral imaging spectrom-
eter is given accurately by peak-searching and regression analysis. Finally, the calibration results are verified
by using the unique characteristics of mercury spectral lines. The experiment results show that there is a ap-

proximate linear distribution between pixel and wavelength. The uncertainty of the wavelength calibration is
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0.025 8 nm, and the maximum deviation of calibration values and standard deviation values of mercury spec-

tral lines is less than 0. 043 5 nm, which can prove the accuracy of the calibration results.
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Fig. 1  Structural diagram of spectral calibration equipment
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Fig.2  Spectrum of the calibration equipment
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Tab.2 Central wavelength and spectral

resolution of the equipment

(IETE 3N FLPR/nm G HER/nm
64 375.798 38 0.045 321 30
63 381.749 51 0.048 817 80
62 387.895 80 0.049 600 35
61 394.273 75 0.049 250 70
60 400. 854 40 0.049 650 30
59 407.637 76 0.049 716 90
58 414.654 17 0.049 567 05
57 421.945 58 0.050 366 25
56 429.456 20 0.053 846 10
55 437.251 77 0.050 932 35
54 445.359 62 0.055 927 35
53 453.745 17 0.053 246 70
52 462.462 39 0.057 459 15
51 471.542 92 0.056 809 80
50 480.961 76 0.056 443 50
49 490.780 22 0.057 559 05
48 500. 994 20 0.058 424 85
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Fig.3 Schematic diagram of spectral calibration experi-

ment
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Fig.4 Pixels signal at the wavelength of 462.46 nm
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Fig.5 Regression line in center area of FOV obtained

by hyperspectral imaging spectrometer
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Fig.6  Residual plot of the regression line
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Tab.3 Uncertainty analysis of spectral calibration
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Fig.7  Schematic diagram of calibration equipment
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Tab.4 Comparison of the calculated value

and standard values

PRUER/mm ERRB/nm R 24X E/ nm
435.833 5 435.794 8 0.038 7
407.783 7 407.774 9 0.008 7
404.656 5 404.613 0 0.043 5
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