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Abstract:
solve this problem, combing SIFT and KDES-G features to describe images is proposed by generating a joint vector as a new feature

Using single feature of images to describe the image content is one-sided because of insufficient information. To

vector. Considering images’ spatial information, an image classification method based on the spatial visual dictionary is proposed.
Images are first divided into sub-regions according to spatial pyramid, and the spatial visual dictionaries are respectively constructed
by grouping features of each region into a number of clusters. The features of each region are coded by LLC based on its corre-
sponding dictionary, and then the coded feature vectors are given different weights according to the different contribution of each re-
gion. After that, the feature vectors of different regions are concatenated and regarded as the final image description. Finally, a linear
SVM is used to classify images. Experimental results show that the proposed method has better performance and robustness com-

pared with some state-of-the-art works.

Key words: image classification; feature fusion; spatial visual dictionary;local constrained linear coding ( LLC) ; weighted
processing
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B B FEAE , S A5 T A B2 4 iR+ KDES-G B, 725
FKINGEBRIAECN 30 BHRIRHER 2R 75.2% , 3K 1
FRR A 0 DU 2 K A L B RIS IR = A il ok T 4
B2 EMK Y G I 45 2 ) MERR 2R 76.4% . T A 3C
LA FESVD 534 SIFT 5 KDES-G 4351 faj 8 A2 47 il
B AER T T A R 22 92 ) A0 oE 1) MR IR 1 SR Atk L
TEER YN UG AN B0CH 30 I 3145 T 24 77.94% 1y i
iR B Liefeng Bo '™ (4 U4 ity 73 1.5% , He A
[ BN RAE KDES-G B () HERf R 550 T 29 2.8% . FFSVD
T REIR S M 2R S TR T 4.4% . L
AJHT, FRSVD 43 & —Fh BE 7520 AL R Al & 2 R AE Fn2s
A5 B 2, LA RGP 4y 2k g

SRIG , R T B E FRSVD B3 4 it 4 2 8] 40 58 1) L
SRR AIE 1] B I AL AL BEAG AT 501, AR S B 5
Wang' "1 5 1 #E4T 7 X L. £ AL - SIFT 45 4iE B,
Wang " {77 B3 TAE G5 19 SPM, X LLC 4 5 J5 4 45 1E
T 5 T B 4 78 A 2R R AL 6 S B0k 30 A5G
I HERT N 73.44% T FFSVD ByEELT SPM #1E£
G (AL BT i) ML A, AR R A% XSO0t RS o kR
FIASTR] 8 LLC 2t I 4% 7 X 3804 4R A1E 1o i A Ad B
BRI HER RN 76.67% , He Wang!™ 32 5 T 2 3.3% .
XU, FESVD 533 A4 it 1) 22 9 2 () 40 B 1) LA A

FHERAL T B A I AL B e 3RA5 T B 25 ORI
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AR SZERFE 15 Scenes BURE LM ELEE T FFSVD &
5 M AR R A i A — BB 98 0 5 5 ¢« Lazeb-
nik' 3 B2 1) 42 F IS DTSR | Yang! 2! 507 5 4 2 L 7T B8
PRSI %22 3 J7 2 VL K Liefeng Bot'®) By A% 43R 7 07
B RIREE RN ER 2 T8 . M Liefeng Bo A9 SCHK[16] 1]
L AEE W PR IE S T 2 SVM AT Y1 25 3K 1%
Ty 81.9% MUER R, A6 LS A% pR ALY SVML |
AT T IR 86.7% WIHERN R, 4% SOl 1) & 2R
SVM, fIF ABERE T SCHK[ 16 ] 5 7% S0 52 56 B 355 Je AT 1)
— 2 S IR A5 R H) 81.9% g X b, B # 2 AT LLE
FFSVD B35 [t Liefeng BoM'®' & 1 SVM b 9 4 A 45 S 75
BRI GRIEME A K0N 100 B 25 1.0% .

FFSVD FA I 7 ZE 0 28 AE R 2SN ZRIEUR 1 A Bk
100 5 He Tazebnik ™ frg 35 ) SR 1125 ] 42 545 R 4 7
BT RIEREH S (B8 T 11.51%). b Yang™! B3 T
BRI AR T2 3.5% . T RS i 2 12 20 O i
TERFEYINEMEA BN 100 B UHERI R 83.1% , FFSVD Hk
HENBIERZ N 83.71% , BARAIN TIT BER!S! 1 A ]
A AT B PRNS) (1 22 2 o 7 B ke ™ A Ak ) A
KRS MG R, S 80Ea 1T 8 T FEAY A A]
AT FRSVD B3k U T R PRIZe: SVM, SEBR R B
BT FRSVD B ke Hph il 2k G 8 K/ IV B
RAG T HOT RS B 1 2R R

2 TE15 Scenes BIEE FHEG S K EHE (% )XTEE

BAINGREEAEL(n) Lazebnik ! Yang[ﬂ] TT g Liefeng Bol1®] FFSVD %
10 - - - - 67.10+1.4 - - 68.91
20 - - - - 72.71+1.4 - - 73.64
30 - - - - 75.33+0.5 - - 76.98
60 - - - - 79.81+0.8 - - 81.23
100 72.20 80.28 83.1+£0.7 81.9+0.6 83.71
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