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Z50) WEBAUE, [ MRS (0 sigmoid YL, tansig WAL, purelin W) . Wi
7Y XUREEEDE 2 BER, EARERETHRA, THEREEREWREE, T
R A Z TR EIE N -2 B REMGTHE E 2 WA KA, a8
EHTES kA2 TT = A

M
N-—-1 N-—-2
00 = oy ully 2.
J=0



4 35 EM S N 2P AR RSO A 287

M BERJG (BN -2 1) BEERSTHIE, o) ) RARERERE j Mg
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T, $EE TG RACER A AT REEA G, AR R OCHE AN T S i BB BE R BLAT A A,
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EEMSRAN. R T ARZAERIE AT LA AR St PCA MM KR PCA MZMZ (robust PCA
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BRI, FERESAE AR RIS 1)

5 MM ER Y H

M TR 4 AR B TABEBIRR AR e R, TEAB R ZRMEN ATE T M
AP A AR AL, TG0 2 HUN A T BRIz A AR A B, DUASTR B R 28 AL A
S SEBBRR R R, 126, Selik. EIH, BRARAFEZ LS. RTIUMERR 2R K
R PR S HAER ST R B B anake 1 B,

BRI EMFAERICFE YA TEA AN A7 2 W CRR [16~18] . TR FFAI 41— 4
I 28 7 K32 A Y BRI 451



290 X X ¥ # B 24 %
®1 JIMNEERNERSREERIFE R EA
P P 2 1R - [ RICEN
Bl A2 M 2% (FIR A FERMEEI %, @il RAABBEE TR, #oTH N Ipian: AL
MLP f BP #i%) FHATH T7 IR AR LA 1) Betss MR FRARLAEIE BRI K M
B ER R AR LR Wk RMSHEHET R rk

H 4LABH R4 (SOM)

ARk PR RO 22 0 45
(RBF)

Hopfield 1%/ %%

PCA P

# 7 KINGBUE; Z1LhE
I,

HAEREERE. B3RR
FAEA B F 0 B, B
K. HALFIFEAE LG
e, AEIT A, AE®
LIBAEELE, ERHTH
HEAL.

RAMB Ik, W4E5H
A B, WS BETR, B
R AE etk )R e
i/ 2RI E
REJ15A.

W, TR
12, WEEACIFEE,

HAEHALR. BE¥TFE,

BT REGFERE, T
VAR THEdE. BRUR, MM
WAEFH,

JR RN SR
B WRH A T
BHG,

PATEE: TR S
MEBRI LR, U
NBERBE DT, 524 5
HBT BN B 605 K
B TR A it 5
BRI 2 HL e
INTESN

HERBCR O, A

KREEA L BREES, W

T BRI SR INGRT
% H SR 1.

e R — BT R IR
/ME, SUAREE BBk,

MTTAREIBF 22 5 i/ ME,
XRG4 L L.

XS (E S PR 15, T
HAE G HRAB AR
[V % AR Stk ) B d
I ARt PCA MR
B PCA Mm%,

HE | BER4%
Eg s (7]
Hitesr 2k 18]
B#RH 1

Feitk e s 1
HE / BERA% 12

R g 1]

HEERE (19
H Rt (9]
TR A A7 (11

5.1 BE&RiR5!

BRI B R 7 s T4 R K BOF R BUBS & B AR R #. ROCE &
HE—MEREHE “BR” FoMRAREIEHESZ &N, HILHEETETEGIA.
BRI PAITIEAE E AR AR R RSB, B ABRCE GRS LT 5EF
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T R SCERGI I, RHE AT T IS MBS, Bertin Al Arnouts 29 #8147
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2 R AR SRR R B R TR | BRI, R E B
GRHFER | BRASRAMT AR TIE, TS T — S, Andreon ZA 19 FIfZ
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PR SRR A0 B, 360 A LM M G 1 AT R L, 2 Ay — R A
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Bailer-Jones S5 A 23 5 T A MM MK SGHEERT B34 %, M TRE 24 B0E
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MR, SVEEH PG, TRALER MR IR, ] 2 R B 2 W 24 b
¥ MK BRI BSR4 26, XA E R M A SRR RN S T 95% , JLHI a4
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BRAH (BERE UM RT3 B 7EN 5= =B ARy B2, LB BRFT A
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THEMREATHR P SRgSE U9 | s sdEm W | sngiEE Y TER
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FENFHTE ST, T RN LA R ZETER SO A, Bl A TR SC 27 S 5 b ] .
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The Application of Artificial Neural Network in Astronomy

LI Li-li*%2, ZHANG Yan-xia!, ZHAO Yong-heng!, YANG Da-wei?
(1. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China; 2. Department of

Physics, Hebei Normal Unversity, Shijiazhuang 050016, China)

Abstract: Artificial Neural Netwoks (ANNs) are computer algorithms inspired from simple
models of human central nervous system activity. They can be roughly divided into two main
kinds: supervised and unsupervised. The supervised approach lays the stress on “teachin” a
machine to do the work of a mention human expert, usually by showing examples for which the
true answer is supplied by the expert. The unsupervised one is aimed at learning new things from
the data, and most useful when the data cannot easily be plotted in a two or three dimensional
space. ANNs have been used widely and successfully in various fields, for instance, pattern recog-
nition, financial analysis, biology, engineering and so on, because they have many merits such
as self-learning, self-adapting, good robustness and dynamically rapid response as well as strong
capability of dealing with non-linear problems. In the last few years there has been an increasing
interest toward the astronomical applications of ANNs. In this paper, we firstly introduce the
fundamental principle of ANNs together with the architecture of the network and outline various
kinds of learning algorithms and network topologies. The specific aspects of the applications
of ANNs in astronomical problems are also listed, which contain the strong capabilities of ap-
proximating to arbitrary accuracy, any nonlinear functional mapping, parallel and distributed
storage, tolerance of faulty and generalization of results. We summarize the advantages and
disadvantages of main ANN models available to the astronomical community. Furthermore, the
application cases of ANNs in astronomy are mainly described in detail. We here focus on some
of the most interesting fields of its application, for example: object detection, star/galaxy clas-
sification, spectral classification, galaxy morphology classification, the estimation of photometric
redshifts of galaxies and time series analysis. In addition, other kinds of applications have been
only touched upon. Finally, we discuss the development and application prospects of ANNs.
With the increase of quantity and the distributing complexity of astronomical data, its sci-
entific exploitation requires a variety of automated tools, which are capable to perform huge
amount of work, such as data preprocessing, feature selection, data reduction, data mining and

data analysis. ANNSs, one of intelligent tools, will show more and more superiorities.
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