615 F314 N = S Vol.61 No.3
20204E5 H ACTA ASTRONOMICA SINICA May, 2020

doi: 10.15940/j.cnki.0001-5245.2020.03.006

LAMOST—4 15 iR INE VAR
TSR

=2 40 B AT BaER
BHTER R R RE Y Rk E?
(1 FEMFRAZIREMFFIE LK 100049)
QFPERFREZAXEAFALELEZRE L3 100101)
B HFEMFRERAXEEAAXEEAE ZLBRF 44K 100101)
(4 AL m e A% A L& ¥ IR 4L 100875)

?ﬁﬁ% FXLAMOST (Large Sky Area Multi-Object Fiber Spectroscopic Telescope)
245 1 PR B, xPodh il Skt AT T S HEL B SRR #
BEHL & BHEEREBH L & FTikhonoviE WAL 1 R B HL. T HE
M Landweberi% A i [ 26 B2 3l 1% B 1% P S 3 F Richardson-Lucy %A% 1 46 AR fh i B 7%
T Ao S o X e SR A A W B AN B R AN D5 T EAT 1 ELAR, % T Tikhonov IE ML
HIR B 5, 55T B3 M Landweberi& AR (1 [ 45 FUH 15 51 DL K 5 T-Richardson-
Lucy & A ARl 1 S5 AL 6 b B0 b i oy PSRRI SRl 559, dim, x4 Jm i A ik
ITTRE.

KER (U S, ok M, FoR: BRI, HA: K

FESES: P111; TEAARIRES: A

1 5|5

LAMOST (Large Sky Area Multi-Object Fiber Spectroscopic Telescope, KK IX [
MZ B onib Bt fr, X4 f i gi) 2 0 E B BRI E 6 RICKRHE 3
B4 Bl ORI — T & ok, Hbmm st ve ik el i
Ft bR B E IS R A, AN 1 B R A R SRR (1) 5 B[Ry B N A 1245
FHRFFAUAL R 2 A 800 L T P $43E T FHFF 5 B, ina T 6 b [l P9 78 R SCO7 T & 1R B,

TGS E NLAMOST 248045 A0 31 ) — > FEEIATT, 0 14E ol 45 2R i o ke )
T ELHEBERERC. & i 14 S vT DL BRI TR S T B bR R A
HE PEARFIET S AR W LAMOST 248 Y 3tk G, ISR LR R M, bt

2019-11-2105 F 5 H, 2020-03-024 EMEER

*EFERRIEEE ST H (U1531242. 11673036) % Bl

flgw@bao.ac.cn

fluk@Qucas.ac.cn

27-1



61 & X X %= K 3

FEER T HLARVE. R EVE. BHiRREHTTE. BT Tikhonov IE L 1 & 4 R4 15
% 2T H & M Landweberi& AR 1 [ 45 A 3% 5032: B K% 2 T Richardson-Lucy &A1
SRR S LI 6 R i Sk

2 ISR

ANITEELAMOST 248063 B EA N 28 T fLARE. RREMAVE. HiEREM
J71% FEF TikhonovIE WAL 1 BB R L. 2T HiE R LandweberiE AR 1) s & F
Ty DL K T Richardson-Lucy &R A [ & B Bk X 6 fp it vk, oy, LR
HERIL A A BH 4 R G T E AR G 4 1S 5% . BT Tikhonov IE A6 e 258 4
WL, T B & N Landweberi® AR [ 4 AR 1% 592 BA K2 5: T Richardson-Lucyi%& X
(19 I A R 1 ARy 1 DU A 1 s o AR it 7 3.

A TETRR, ALL%E: XTLAMOSTHCCD (Charge-Coupled Device)Ili &, 1T
(7 1A PAT TR 2R 2 [ HEZ 7 [y B 7 TR 248 1 1) € 807 1), BRI 5 1),

2.1 fLEE

B RIS A FLAR TR P (Aperture Extracion Method, AEM) 2 H il Y6 304 kb # &
FET R, A EARE S 18 B AREIEY BUE LR T REE F E R R

BARME S TE4h e P KA il & 170 =5 8] U7 1A B e K/ANFLE R gy, Fnfs 3
FIFRL A B R Z KA IR B, 14 &5 B ot 2 X S AU E K 7 I e, G
1T, FLARR RN R R B R E S B AER 1, P FLAR K/ANN2N + 1, NRIRAL
BLGRIHOMEE S, —BRILERITEE KT HIEF B m A vE, /T AA8 M 2ot 4:
4] 1) B

4500

4000F

35001

Counts

3000+

25001

2 . . . . . . .
00840 250 260 270 280 290 300 310 320
Pixel

K1 fUEEERire
Fig.1 Sketch illustration of the aperture extraction method
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Fig.3 One-dimensional input spectrum for generating the two-dimensional spectral simulation image
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Fig.4 Original Poisson noise and two-dimensional residuals for different spectral extraction algorithms.
Color bar is in units of the pixel value, which shows the pixel value at different locations. (a) is original
noise; (b)—(g) are two-dimensional residuals of AEM, PFM, BDM, TDM, ALI, and RLI, respectively.
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Fig.5 One-dimensional residuals of different spectral algorithms. (a)—(f) are one-dimensional residuals of
AEM, PFM, BDM, TDM, ALI, and RLI, respectively.
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Table 1 Running time and SNR of resulting one-dimensional spectra of different
extraction algorithms

Method  SNRyesuit Time/s

AEM 19.99 0.03
PFM 20.01 85.61
BDM 2.59 106.49
TDM 45.32 12.03
ALI 47.08 6.05
RLI 50.03 1.64
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Fig.6 Resulting one-dimensional spectra (local) of real LAMOST spectrum images. From top to bottom,

the lines represent AEM, TDM, ALI, RLI and one-dimensional skylight spectrum synthesized in Ref. [16],

respectively.
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Analysis and Comparison of Spectral Extraction
Algorithms in LAMOST
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AsstracT In this paper, six spectral extraction algorithms are analyzed and com-
pared in LAMOST (Large Sky Area Multi-Object Fiber Spectroscopic Telescope) two-
dimensional spectral images. The compared algorithms include the aperture extracion
method, profile-fitting method, direct deconvolution method, Tikhonov deconvolution
method, deconvolution extraction based on adaptive Landweber iteration method, and
deconvolution extraction based on Richardson-Lucy iteration method. The six al-
gorithms are compared in the aspects of signal-to-noise ratio (SNR) and resolution.
It can be found that the Tikhonov deconvolution method, deconvolution extraction
based on adaptive Landweber iteration method, and deconvolution extraction based
on Richardson-Lucy iteration method are the most reliable algorithms among them.
Finally, the future work is proposed.

Key words instrumentation: spectrographs, methods: numerical, techniques: image
processing, techniques: spectroscopic
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