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Fig 2 The flowchart of algorithm
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Flray) g(xay) Table 1 Running time of different algorithm(seconds)
’ Original Improved Laplace LOG  Prewitt  Sobel
operator
’ Bi(5s) 2. 899 0. 171 0. 169 0.185 0. 371 0. 346
° Bi(10 s) 3. 293 0. 184 0.187 0.196 0. 393 0. 381
23 Fe(5s) 2922 0176 0175 0 191 0397 0. 387
’ Fe(10 s) 3. 148 0. 182 0. 183 0. 205 0. 421 0. 417
Zn(ls) 3. 134 0. 159 0.175 0.189 0. 387 0. 349
. Zn(5s) 3 167 0. 168 0.183 0.193 0 412 0. 415
, 1 Hg(1ls) 2. 879 0. 178 0. 172 0.179 0372 0 375
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Fig 7 The result of different algorithm for background removal
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Table 2 Wavelength detection error of different
algorithm(nanometer)

Serf;l:ve I:;zlrr::s;{ Laplace LOG  Prewitt Sobel
227, 658(Bi) 0. 007 0 Loss 0 0
289. 798(BD 0 0 0 0 0
306. 772(Bi) 0. 006 0 0 0 0
259. 94(Fe) 0. 01 0. 01 0. 01 0
261 187(Fe) 0 0 0 0 0
274. 932(Fe) 0 0 Loss 0
275. 574(Fe) 0. 01 0. 01 Loss 0 0
330, 259(Zn) 0 0 0 0 0. 003
334. 502(Zn) 0. 001 0. 001 0. 001 0 0. 001
472. 516(Zn) 0 0 0 0 0
481. 053(Zn) 0 0 0 0 0
253. 652(Hg) 0. 001 0 0. 001 0. 001 0. 001
296. 728(Hg) 0 0. 001 0 0 0
312. 567(Hg) 0. 003 0. 002 Loss 0. 002 0
313, 155(Hg) 0 0 0 0
365, 015(Hg) 0 0 0 0
404. 656(Hg) 0 0 0. 01 0 0
435, 833(Hg) 0 0 0 0 0
546. 075(Hg) 0 0 0 0 0
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Algorithm for Background Removal in Spectral Image of Echelle
Spectrometer

YIN Lu' ?, Bayanheshig'*, YAO Xue-feng', CUI Ji-cheng', ZHU Ji-wei' , ZHANG Rui'"*
1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract Echelle spectrometer gets full spectrum by transient direct reading because of the characteristic of cross-dispersion.
The two-dimension spectra received by flat-plane detector needs to be reduced to one-dimension spectra so that the effective
wavelength can be detected. Because of huge original data and few effective data, background removal plays an important role of
decreasing the amount of data and improving data processing speed. The two-dimension spectrum of echelle spectrometer is ana-
lyzed and a suitable background removal algorithms is came up. The edge detection method is applied to diffuse spot detection.
Selecting appropriate operator to convolute original image to get edge image and calculating global threshold to segment edge im-
age which can be used to map original image to get the background removed image. Two-dimensional spectral images based on
different elements at different integration time are used to judge the effect of different background removal algorithm and differ-
ent operator are analyzed to figure out their effect of speed and accuracy for algorithm. Experimental result shows that the algo-
rithm came up by this letter is better for image background removal than the others. The background removed image can be used

in spectrum reductionand the speed of data processing is notable promoted.
Keywords Echelle spectrometer; Image processing; Background removal; Edge detection; Image segmentation
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