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Fig.1 Main forms of aurora images
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Fig. 2 Flowchart of static aurora classification system based on MCA
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Fig. 3 The demo of separated results through MCA
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Fig. 4 The pseudocolor image of separated results of corona and arc aurora images through MCA
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Table 1 Mathematical alexpressions of texture features

Texture measures Moments Expressions

The average

L—1
. Mean m= >z p(z)
luminance of texture i=0
Relative Standard L=l ) 1
L o= (2 (zi—m) p(z))2
smoothness deviation i=0
The regularity Third Ll )
=2z —m)° p(z)
of texture moment i=o
Variabilit -l
Y Entropy e=— 2 p(z:)log: p(z)
of texture =0
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Table 2 Accuracy of original images classification( % )

Group NN SVM+RBF SVM-+ Linear
1 64.75 75.05 73.21
2 63.75 79. 20 75.47
3 61.00 87.61 75. 26
4 60. 50 80. 22 77.07
5 62. 00 82.83 80. 86
6 64.75 75.47 73.28
Average 62.79 80. 06 75. 86
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Table 3 Accuracy of texture part classification( % )

Group NN SVM-+RBF SVM-+ Linear
1 68. 25 86. 44 83. 85
2 75.50 88. 06 87.67
3 72.25 87.63 85.49
4 82.75 90. 87 88.68
5 88. 00 93. 68 92.45
6 68. 00 88. 04 84. 27
Average 75.79 89.12 87.07
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Table 4 Accuracy comparison between original image

and texture part using MAC( %)

Original image MCA Increase
NN 62.79 75.79 13. 00
SVM-+RBF 80. 06 89.12 9. 06
SVM+ Linear 75. 86 87.07 11.21




1038 T

¥ 4 39 %

SIS I A A BRI 2 R CR A
BEIAF. = Rh o 2 X e SR 25 R UL SVM A RBE
I SVM - Linear 73 28R4 HR B WAL T fe il 4B v
4.5 SVM+RBF 5 SVM+Linear % 3 £ it Lk 3%

FT T 4 K 25 40 1 ST 4 3l i 31 O A9 A O A
80 T B HOE A TR ARG IR I 2 e 8 B T
T SVM+RBFE 1 SVM + Linear 9 H Ath 14 g,
R B — Tl e o JERE I TR BE R s 5 CPU 2
Intel Pentiumd F4#i 3. 06 GHz, W47 1 G (i Hl
EXF 6 4UHCHE 4 1 {8 SVM -+ RBF Al SVM +
Linear #EAT 732 . 3 P A~ 73 2 gt 58 100 38 BT i 1 (1]
W s.

&R 5 SVM-+RBF 1 SVM++ Linear 43 2 #£ i Eb % (s)

Table 5 Classification time elapsed of SVM+ RBF

and SVM+ Linear(s)

Group SVM+ RBF SVM+ Linear

1 85.25 2.15

2 69. 36 2.84

3 71.01 3. 87

4 63. 62 2.92

5 45.50 2.56

6 88. 44 3.81
Average 70.53 3.03

H AR SVM+ RBF 153 28 1E # K 0 b SVM +
Linear B & — &, {H 2 N3 5 A F H SVM + RBF
194> R FERT B B SVM+ Linear & B £, AR
GIEH R /43 JEFE D) K i it . SVM + Linear [ %% {&
P RE f 47

5 i

ASCHE T — R BT MCA R SVM 1Y i &5 4%
DGR 43 AT I SR TR AR A i A O IR by B0
FIF- T 3 O A S [) 14 % 25 B 41 A i — 4 . 1
MCA B4R i 8] 53 25 U 25 A 6] 1 15 A4~ 38 45

R o UE S A A R L xR B S 203 MCA 43
B 5 A5 2 1 SRR 43 ) B8 BUREAE TR R AE ) B
SRR R AR R BN A 4L 500 M REAS 3L 6 415250 B
AT 532 FOAE S W Ll 43 288 TE A 56 R 43 2K 4 4 5 A
AR bR S8 B0 iR B - 5 1% 52 07 ¥ A, i MCA
O3B I 1 R R 4y R IE A R I $E 5 20 10 A E 4 44
% 4h 5 SVM+RBF # ., SVM+ Linear 43 8 %% 1Y

FEIN fz /b o B A T I RO IR 1 20 2K

Je 8 A A 358 4 1 25 s IR ARG Il A7 SR 2R
RIA AT B SO 51 (9 38 S0 Hr 45
X 8 T AR i A AEAS SRS BOE IR B 370 2K 1
Senfi =z .

S % Tk

[1] HUZ J,YANG H G, Al Yong. et al. Multiple wavelengths
observation of dayside auroras in visible range-a preliminary
result of the first wintering aurora observation in Chinese
Station at Ny-C A) lesund [ J]. Chinese Journal of Polar
Research ,2005,17(2) :107-114.

BSR4 R L 3E B L A8 H AR O B A AT IO 22 6 B0 I
Ao b MR 39 3 RO O WA ) 2B 43 B LT ). AR b F 5
2005,17(2) :107-114.

[2] STORMER C. The polar auroral M]. Oxford: Clarendon Press.,
1955.

[3] SYRJASUO M T,DONOVAN E F, QIN X, et al. Automatic
classification of auroral images in substorm studies| C]//Proc
Eight International Conference on Substorms ( ICSS ),
University of Calgary. Alberta,Canada,2007:309-313.

[4] BOBIN J. STARCK J-L. FADILI J. et al. Morphological
component analysis: an adaptative thresholding strategy[ ] ].
IEEE Transactions on Image Processing +2007,16(11) : 2675~
2681.

[5] STARCK J-L,ELAD M,DONOHO D L. Image decomposition
via the combination of sparse representation and a variational
approach[ J]. IEEE Transaction on Image Processing ,14,10,
2005,14(10) :1570-1582.

[6] LIU Sheng-peng, FANG Yong. A contourlet domain image
denoising method based on mathematical morphology[J]. Acta
Photonica Sinica ,2008,37(1):197-201.

XM, 7 53 56 F B L 24 1 Contourlet 2% 46 33 [ 4% [
JiELT ] T4, 2008,37(1) :197-201.

[7] GONZALEZR C,WOODS R E. Digital Image Processing[ M ].
2nd ed. Prentice Hall,2002:666-668.

[8] ZHANG Zhi-an, FENG Hong-wei. A new retrieval algorithm
based on the texture-spatial feature[]J]. Acta Photonica Sinica,
2008,37(2) :400-404.

AR T . — OB 0 3k T SRR AN 55 A) 4 A RRAE Y B AR K
%I 6 F2141,2008,37(2) : 400-404.

[9] XIONG Yu-hong, WEN Zhi-yu, CHEN Gang, et al. Spectral
multi-component analysis based on wavelet transform and
support vector machine[ J]. Acta Photonica Sinica, 2005, 34
(10):1514-1517.

RESFEHT R A L BRI, 45 T /0N I 28 9 R S R S LR O R
Z 41575 HT )], H6F 44, 2005,34(10) :1514-1517.

[10] BAI Peng, LI Yan, ZHANG Bin, et al. Key technologies
research of mixture gas infrared spectrum analysis based on
SVMUJ . Acta Photonica Sinica +2008,37(3) :566-572.

EIME L 25 22 Lkt 4. LT SVM IR A SR 2048 685 23 %
B ARBISELT ). J6 T4 . 2008.37(3) : 566-572.



6 3% i 45 JE TS E 0 20 B i i S OB B R 2 Rk 1039

Static Aurora Images Classification Based on
Morphological Component Analysis

FU Rong"?,LI Jie! \GAO Xin-Bo'
(1 School of Electronic Engineering » Xidian University , Xi'an 710071 ,China)
(2 School of Computer Science , Xi'an Polytechnic University , Xi'an 710048 ,China)

Abstract:In order to resolve the problem incurred by low efficient manual classification of tremendous
aurora images,an automatic aurora images classification system for huge dataset application is proposed.
First, static aurora images are decomposed into texture part and cartoon part with a method called
Morphological Component Analysis (MCA). Then features extracted from texture part are classified by
three classification methods:nearest neighbor (NN),Support Vector Machine (SVM) with RBF kernel and
SVM with linear kernel. The experiment results exhibit that the classification accuracy improved by 10%,
of which,the SVM with linear kernel is much faster and is therefore suitable for massive data processing.
Key words: Image classification; Morphological Component Analysis (MCA); Support Vector Machine
(SVM) ; Diurnal corona aurora
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