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Fig. 1 Optic structure of echelle spectrograph
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Fig.2 The image of two-dimension spectra
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Fig. 4 The contrast image of gray histogram

5/ HECRE 7 i ) 1R T

P b0 197G BRI

Fig.3 Schematic diagram of image plane
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Fig. 5 The flow chart of threshold setting
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Table 1 The parameter of echelle spectrograph
PERESIHR  AEBH
ARG PR /nm 25 000@ 200

YEHEVEHE /nm

200~900

ARG /mm 321
R 226 %0/ (gr « mm 1) 54. 49

M/ () 26

AR TE ST 512X512(TT&HE)

HILER pm 26

SEIG SR FARRMER KT G U X A R0 R IR ok f’f‘ 55k,
FRUERATOCIRBA — R340 ST BAHE LR, HAIZ5 200~600
T I IE AR Bk D BE B ok, \zuuxlﬁfm&ﬁ

BRI A A% M 22 LA BG IE DI $E B v
PG IO e

nm B,
SRS R
TERAR W25 /T

IR K|

R |

~750

3 0 v 1oy ) ' v v r v o
225 250 275 300 325 350 375 400 425 450 475 512

~300




854 HigF 55

LREE <

b wh o s e

) A
04 0.

BRANR RS

} e 1

04 05 o8 04 05 pg 04 95 o5

3 0.7 f:‘ 07 03 > 07
02 A o8 o2 4 -08 02~ -08
01 J 05 o1~ - -os o1y 09

HERE

5

CilisE (

Fig. 6 Display interface of software

Table 2 The experimental results

RITHFAE BAKER REAY BIKER
W& BB /mm  HEEK BEKEL O RE
/nm /nm XJ8]/nm /nm

253. 65 253. 61~253. 69 253.65 0.08 0

296.72 296. 69~296. 72 296. 70 0.03 0.02
365. 48 365. 46~365. 48 365. 47 0.02 0.01
404. 66 404. 61~404. 69 404. 66 0.08 0

546.07 546. 05~546. 11 546. 08 0. 06 0.01
576. 96 576. 96~576. 99 576. 97 0.03 0. 01
579. 07 579. 06~579. 15 579. 09 0.07 0.02
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An Effective Wavelength Detection Method Based on Echelle Spectra
Reduction

YIN Lu" 2, Bayanheshig'® , CUI Ji-cheng' , YANG Jin'" 2, ZHU Ji-wei', YAO Xue-feng'
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 with high dispersion, high resolution, wide spectral coverage, full spectrum transient direct-
reading and many other advantages, is one of the representative of the advanced spectrometer. In the commercialization trend of
echelle spectrometer, the method of two-dimension spectra image processing is becoming more and more important. Currently,
centroid extraction algorithm often be used first to detect the centroid position of effective facula and then combined with echelle
spectrum reduction method to detect the effective wavelength, but this method is more difficult to achieve the desired require-
ments. To improve the speed, accuracy and the ability of imaging error correction during detecting the effective wavelength, an
effective wavelength detection method based on spectra reduction is coming up. At the beginning, the two-dimension spectra will
be converted to a one-dimension image using echelle spectra reduction method instead of finding centroid of effective facula. And
then by setting appropriate threshold the one-dimension image is easy to be dealing with than the two-dimension spectra image
and all of the pixel points stand for effective wavelength can be detected at one time. Based on this new idea, the speed and accu-
racy of image processing have been improved, at the same time a range of imaging errors can be compensated. Using the echelle
spectrograph make a test applying this algorithm for data processing to check whether this method is fit for the spectra image
processing or not. Choosing a standard mercury lamp as a light source during the test because the standard mercury lamp have a
number of known characteristic lines which can be used to examine the accuracy of wavelength detection. According to experi-
mental result, this method not only increase operation speed but improve accuracy of wavelength detection, also the imaging er-
ror lower than 0. 05 mm (two pixel) can be corrected, and the wavelength accuracy would up to 0. 02 nm which can satisfy the
requirements of echelle spectrograph for image processing.
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