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Abstract: An automatic algorithm to rapidly process the spectrogram of the echelle grating spectrome-
ter was proposed based on the linear fitting method of centroid extraction, solving the problem that
the echelle grating spectrometer can not calibrate wavelength of incident rays through the two-dimen-
sional spectrogram which was formed by cross dispersion. The background correction method is a-
dopted to process the spectrogram based on the distribution characteristics of background light of the
spectrogram of echelle grating spectrometer, thereby the calculation efficiency of the optical spot ex-
traction algorithm of the follow-up spectrogram of echelle grating spectrometer was improved. The
curve fitting center positioning algorithm based on centroid was employed to improve the extraction
precision of the optical spot position to the sub-pixel magnitude. The auto-match model of the theoret-

ical spectrogram of echelle grating spectrometer and the actual two-dimensional spectrogram were es-
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tablished and the method of interpolation was adopted to calculate the wavelength at the coordinate

position, which is not listed in the recovery model of the spectrogram based on the linear dispersion

characteristics of optical grating. The result shows that: the processing time of the whole spectrogram

by this algorithm does not exceed 3 s and the wavelength extraction precision is up to 10~% nm, not

only achieving the automatic wavelength extraction of the echelle grating spectrometer but also impro-

ving the wavelength extraction precision.

Key words: echelle grating spectrometer; two-dimensional spectrogram; wavelength extraction; cen-

troid extraction;auto-match
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Fig. 2 Spectrum of Hg lamp in echelle spectrograph
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Fig. 3 Model image of spetral retrieval algorithm
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Fig. 4 Spectra of Bi lamp(left) and centroid extrac-

tion (right) captured by echelle spectrograph
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Fig. 5 Spectra of Se lamp(left) and centroid extrac-

tion(right) captured by echelle spectrograph
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captured by echelle spectrograph
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Tab.1 Accuracies of wavelength calibration (nm)

R e PR PR AR IR 22
253. 652 253.655 4 3.4X107°
296. 728 296. 7192 8.8X107°
312.567 312.567 6 610"
313.155 313.164 4 1.39X10°*
365.015 365.018 0 3X107°
404. 656 404. 659 3 3.3X107°
435. 833 435.850 6 1.76X10*
546. 075 546. 094 6 1.96X107"
S X
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