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Table 1 The average absolute errors of the estimated fundamental parameters from
non-parameter estimator with variable window-width (SNR—the signal-to-noise

ratio)

parameter SNR=30 SNR=20 SNR=15 SNR=10 SNR=5

log Teff 0.0048 0.0111 0.0137 0.0178 0.0255
log g 0.5632 0.8374 0.9237  1.0524 1.2053
[M/H] 0.1323 0.1924 0.2007 0.2092 0.2138

#* 2 EEEREFEHETRETNNKXEXEBEENES RN FHEIRE (SNR— {E%EL)
Table 2 The average absolute errors of the estimated fundamental parameters from

non-parameter estimator with fixed window-width (SNR—the signal-to-noise ratio)

-ameter SNR=30 SNR=20 SNR=15 SNR=10 SNR=5
log Teff 0.0075 0.0153 0.0194 0.0253 0.0500
logg 0.5429 0.8610 0.9863 1.2360 1.4850
(M /H] 0.1355 0.1979 0.2060 0.2290 0.2589
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Table 3 The average absolute errors of the estimated log Teff from non-parameter

estimator with variable window-width (SNR—the signal-to-noise ratio)

testing subset number of sample SNR=30 SNR=20 SNR=15 SNR=10 SNR=5

M
GK
AF
B
O

284
270
527
422
96

0.0042
0.0004
0.0100
0.0022
0.0020

0.0050
0.0017
0.0151
0.0139
0.0214

0.0043
0.0026
0.0181
0.0180
0.0303

® 4 TRERFSYGTREETHEE REE DI FHENEE

Table 4 The average absolute errors of the estimated log g from non-parameter

0.0049
0.0032
0.0226
0.0247
0.0404

0.0103
0.0070
0.0251
0.0387
0.0670

(SNR— {5%%tL))

estimator with variable window-width (SNR—the signal-to-noise ratio)

testing subset number of sample SNR=30 SNR=20 SNR=15 SNR=10 SNR=5

M
GK
AF
B
O

284
270
527
422
96

0.5414
0.9677
0.8612
0.0736
0.0052

0.5256
1.2727
1.1020
0.5643
0.2830

0.5069
1.3162
1.2611
0.6720
0.3073

#* 5 TWHIFSMUETHRBGIHEECEF RN FHETNRE

Table 5 The average absolute errors of the estimated [M/H}from non-parameter

0.5091
1.4688
1.4707
0.7809
0.3858

0.8307
1.6240
1.4716
1.0112
0.5271

(SNR— {S%ktL)

estimator with variable window-width (SNR—the signal-to-noise ratio)

testing subset number of sample SNR=30 SNR=20 SNR=15 SNR=10 SNR=5

M 284 0.1286 0.1402 0.1290 0.1340 0.1687
GK 270 0.1268 0.1530 0.1576 0.1666 0.2141
AF 527 0.1427 0.2134 0.2293 0.2423 0.2564
B 422 (0.1231 0.2219 0.2324 0.2387 0.1927
O 96 0.1414 0.2120 0.2381 0.2429  0.2044 |
3.3 LN
(1) LR RBREZEHHE EYPUELW TR, RATERWIESEETHHEEL
HEZENIEEEEHEERE TEEYHESBNMAITTEES&EBE. LHENEES
MR ERM T, B E AR B SR
(2) NE 5 AT, S FEEF 1.0> 2> 0.1 0, BFEREHRETR, MROENS
hEEFREMREINNTFRIMNE. 3 HYHEBHRMNMAITHAIINET AR A &
BE: )\ =05 FEESH: I=08 {LZEE. I\=0.9.
(3, 6 LI, MELEARY £ K, 3 MYESERNFHAITHREY
A, M k=108, AHRER/D. Hit, v EReDEER £ BEN 1,

M

TINF T A HE.
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Non-parameter Estimation Algorithm to Determine
Stellar Fundamental Parameters

ZHANG Jian-nan'? WU Fu-chao! LUO A-li? ZHAO Yong-heng?

(1 National Laboratory of Pattern Recognition, Institute of Automation, Chinese Academy of Sciences,
Beijing 100080 )
(2 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012)

ABsTRACT The three fundamental parameters of stellar atmosphere, which are the effec-
tive temperature, the surface gravity, and the metallic abundance, determine the continuum
and spectral lines in the stellar spectrum. A new algorithm is proposed for estimating the
three parameters in this paper. It is composed of three steps: (1) the sample data of stellar
spectrum, whose three fundamental parameters are known, is reduced to a lower dimensional
feature space using PCA (Pnincipal Component Analysis) technique; (2) a non-parameter
estimator with variable window-width is set up from the correspondence between the fea-
ture data and their fundamental parameters data; (3) this estimator is used to compute the
fundamental parameters of a stellar spectrum. Experiments indicate that the estimator is
more efficient and robust than the fixed window-width estimator.

Key words Methods: data analysis, Methods: statistical, Stars: fundamental parameters,
PCA, Non-parameter Estimation, Window-width



