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Abstract

Aurora classification is of great significance to the research on the way and degree of the influence
of solar activity on the earth. The existing methods for aurora image classification are mainly
based on the local features extracted from the aurora images. These local features are sensitive to
noise and variances of the position and orientation, so their classification accuracies and robust-
ness are insufficient for complicated applications. This paper proposed a novel aurora image clas-
sification method based on the global feature descriptors. In the proposed method, the aurora
image is projected to Radon domain via Radon transform, and then, the variances of columns are
determined, the rotation invariant features are obtained via circular shift operation on the va-
riance sequence to let the maximum value in the first place, which completes the rotation norma-
lization of the variance sequence. A nearest neighbor classifier based on Euclidean distance is
used for classification. Experimental results show that the proposed approach yields a better per-
formance in terms of the correct classification percentages compared with the aurora image clas-
sification method based on representative local feature. It is also shown that the proposed ap-
proach yields observably low computational cost and relatively high robustness to noise, the vari-
ations of orientation and position of aurora images.
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Figure 1. Radon transform of a two-dimensional function f(x, y)
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Figure 2. Diagram for calculations in the Radon domain
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Figure 3. Typical categories of aurora: (a) arc aurora; (b) drapery aurora; (c) radial aurora; (d) hot-spot aurora

3. WRABLAZFI; (a) IMARIRSE; (b) MEMSARIRE; (0) SFEIRMMNE; (d) MDA
1 ECH 100 KA AIZREE, H 4 400 FkAEFMHAEE

3.1 AMEHRF ARG AR LR

N T R g 2 o DL ROR S SPIRAS IR AR, ARSI R BT m EE52 XHIF (m-fold Cross Valida-
tion) T FI BT AR (NN) 2 SR 28R HL /3 JERE T . m 28 XUIAIE FAR SR A 2o R AR W e Bt 140 1k m 4.,
WA THEEE D — IR, AN m=-1 AFEREENNSGE, XESEE m AR, FiXm
ANKETRY B 2 (R 96 1IE 42 20 SR MERA 2R B0 T X B e m 5548 SUIRAIE T 20 28 B PR REFE AR . N T 38T I 2k
ARHICE X S B2 B, SEEG T m (RN 5 BB EE] 15, 6 F—ANA 1) m, SERNL R 200/m £,
JLREAT 200 RELER LIS B — A AT {E 125

AR S SR AS SC AT R RFAE SR BT VE I o FAE B2, 9F BH H At s AR MR IESR U 238 51 /R
B AR (ULBP)E AT E . S8 ULBP MISFIE M S KA 59(P = 8, R =2). seigas Rl 4 pox,
A LLF Y Radon A8 4 [ A4y S IE M % 5 T ULBP.

3.2. MRAEEGIHITFBAR LS

ETPOCER IR IRTE, AL F 2O R S BEAT I R AEIRAE PO 32, PR 5 PR i I IE
B 1 s, AT 49 Radon A8 4 (1P AN 1 TE A%

3.3. MR E R THER AOXT EESE I

N T AEA SIS E e AR, Rt 46 8 — KOt B G AREAT 1 21 180 FZrh—ANBEHL
FEEER:, R JE XS HUIE T PRI SR IO VA T I IER 73 285 . sEgngs Rk 2 s, MR ATLUE
Radon 22 # )i #% A2 VERS AL T 1% 48 77 1% ULBP.
3.4. MRER TR L SLLE

ARSI BN T IRAIEFTIR T L i, FIME N 0, J522 v A0 BL 0.2 B RIS 1 )
W LR T I R IEAOE S, BT RS B 73 RISt . A 5 I SEIR 45 SR AT LUA
i ULBP EINMEAE BT 73 SR LR SURITR B%, AR AITS LT Radon AR BLHH BT IO LMk
3.5. SR EHYRE] & A B X EE

PO — N EERRIA R, BR T IEFE, ACRWREREEN ANREK, SRt A LIk E P
THERIR A RZRE, 2% 3 HYSRIG &5 AR WA SCHY T VAAE R [0 B2 4% _Eatit /T ULBP J59%, LT 1
6 M. ZRELLESKITW LA I, AT IEAE 0 R AN 70 SRR LA IR IEGE -



HiREE, THE

1 N . . r r e . B . .
|} Ll L L L Ll Lo L e L
0.99 E
)]
®
c 098 4
S
g
= —p— Radon
? 097 .
8 —& = Ulbp
3 0
s}
2 096t -
o]
o
0.95 + _,_’_e___,_o_—-e-——anng_--ﬂ-—-()
o —er——®
o=
0.94 :
5 10 15
m-fold cross validation
Figure 4. Basic classification accuracy
B4 BEARSAFEHE
19 : . . .
q
0.9 K\ g
\\
] - -
§ 0.8 \ - -
c \ L Ll L
207 :
8 \
= \ —p— Radon
? 06| \ 4
© \ —&—Ulbp
o
46' \
g 057 y :
3 \
04 y ]
y
0.3 \\
N e - o~ <
02 1 1 1 1
0 0.2 0.4 0.6 .08 1
gaussian noise with zero mean and variance V
Figure 5. Anti noise ability comparison
5. R MEELER
Table 1. Classification accuracy of translation
1 FROLEHE
Radon Ulbp
RIEMHR 0.9925 0.8088
Table 2. Classification accuracy of rotation
2. MEE S LIERE
Radon Ulbp
0.8075

IR IERR 0.8119




R, T

Table 3. Feature extraction time of the two algorithms
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