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Image classification approach based on statistical features of speedyup robust feature set
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Abstract: The current method of image classificdtion \which uses/the Speed Up Robust Feature ( SURF) is low in
efficiency and accuracy. To overcome these shortagesy this paper proposed an approach for image classification which uses the
statistical features of the SURF set. This approach ook all dimensions and scale information of the SURF as independent
random variables, and split the data withethe"sign of Lapldeée résponse. Firstly, the SURF vector set of the image was got.
Then the feature vector was constructed with\the first absohat® ovder central moments and weighted first absolute order central
moments of each dimision. Finally, the Swpport#Vecior Machine (SVM) accomplished the image classification process with
this vector. The experimental results show that Yhe precision of this approach is better than that of the methods of SURF
histogram and 3-channel-Gabor texture feitres by increases of 17. 6% and 5. 4% respectively. By combining this approach
with the HSV histogram, a high-levelfeatue fusion method was got, and good classification performance was obtained.
Compared with the fused method of th&, SURF histogram and HSV histogram, the fused method of 3-channel-Gabor texture
features and HSV histogram, @nd the multiple-instance-learning method based on the model of Bag of Visual Word ( BoVW),
the fused method of this appreachfand HSV histogram has better precision with the increases of 5.2%, 6.8% and 3.2%
respectively.
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W/ % 41 42 43 44 45 46
10 0.1301 0.1094 0.1055 0.1064 0.0469 0.0748
25 0.1268 0.1103 0.0987 0.1054 0.0475 0.0767
= 50 0.1280 0.1100 0.0970 0.1039 0.0476 0.0763
100 0.1264 0.1090 0.0976 0.1018 0.0481 0.0750
10 0.1209 0.1154 0.1070 0.1059 0.0418 0.0717
25  0.1204 0.1147 0.1074 0.1055 0.0422 0.0729
50 0.1208 0.1171 0.1080 0.1070 0.0426 0.0735
100 0.1207 0.1163 0.1075 0.1066 0.0435 0.0742
10 0.1201 0.1025 0.1021 0.0919 0.0577 0.0777
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A Hessian 555130 75 5 M IR B 4R#AF A0 T /B DL B,
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=3 FRBEMET SURF $HE = RE— Wb 5B At 8

Bmey% #HR B kg % 8Y g
10 7.7312 7.6118 6.6011 8.3670 6.9337 6.9735
25 7.5234 7.4829 6.8436 8.2021 7.1331 7.2253
50 7.3756 7.2627 6.9524 8.1184 7.2528 7.2096
100 7.4334 7.1957 6.9614 8.1072 6.9337( 7=1599
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M(k) = E(|S, -E(S,) ) (6)
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W kB — PO EXt iy M, (k)
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BWRARR D A n K, B R D HEBRLE AN
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a = arg max{ ZVRL.}

i=1

SURF f&—Ff 3 R 1E , 227 09 2 BUR J 38 1 S 4
SEEMRRE 83T E R B R R E #E 1T B ST, SURF-M
FHIER& —ENRT RGN SRR RRGE S . (A SURF 2
BB EEREASE, PHERNERETATEBRKN G
RiEB. OB BTEES M OSERD, B ER—FF
L RFFIE , BB e , PR M, % R AL Uk AL, B
£ RIFMRe e, BT 5B AR IEFE T R AE A AT LASR AL
SURF-M 4F1iE #9 Bt s AR R WA 72 4 HSV (THye)
Saturation , Value ) Bl & B 4 B /E 4 B B AFAE , H b HSS.V N
BRI RIEL6,4,3,

W ERRHE R A, X T R E 3 B NG RGE 1
18, SURF-M H#1E [ Ay 43 2834 TR 7 1 3R A5 3K AR T,

(10)

S BB ER. D A CEY . L 10 25, 525 100
HE R, 31000 B R, SRA LIBSVM #474338, /28854
IR Z B 2 BB 487
3.1 XWiFE

PR AR SCHR AR TE 1 S I i 5 T, ZE A )
W&, AT 3 d5E5,
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LY 43 RN SRR FRIURAE , 43510 F SURF-M #R1E , HiiF
PR, T REEE .

552 HEEHR T 10 4328, % COREL 1K BIR A HE1: 1
Le B 2 AN SR FIRSE . XA SC 2 f SURT B Gl
BT O3 . PR AEEE T B R AR FRIE 4R8N i R
E BT T A3, B UL A R AT 0T Bk, N B DLE L
HSV 7 B 7 Hl Gabor LB IR BB NS F .

53 HEKR 10 4328, % CORER 1K B AR 1
LB A R GRS AR S o 3 FLSURKESM 4%4E .SURF H 7
FFIEAN Gabor £ HAFE , 5 HSWE/JT B FH1E 1E = SR 1E Wt
A, B A TR A 0 e N 255
3.2 MR R
3.2. 906 W\ m 5

A5 CORELNIK B Pz 3: 1 Ll 43 R DN 4 e Fillid 48
e DV E B AT KA L AR P B G BRI 0 &
R SVM 432888175325 B BIS LK BB LR, R
RIFEAME MR 4 in, HPHAE—EPHNTFESERIER
JARTE AR ZRE R AEMEREN TN, SR E#
BYCEREITHET 0% 5 PR,

F4 BERBSHEASHR

FHE TR, SRR s A E I 1%, s BERE  wark|  HERE S
ELTIERARATE, B A A, U] LI /SR SURF-M-128-0 X (6) | SURF-M-256-1 X (7).(8)
e SURF-M-128-1 30(9) || SURF-M-384-0  3(6).(7).(8)
X SURF-M-128-2  3X(7) || SURF-M-384-1  (7).(8).(9)
3 ERERL5 S SURF-M-128-3  5£(8) || SURF-M-512 (6).(7).(8).(9)
55 % FICORELI KR FE , B B I e 76k 1 26:0 5U(6),(9)
%5 F SURFM BEHAME RS
AT AfN ke mE o owmm BK 3 A w8 WK A
SURF-M-512 0.96 0.88 0.72 0.88 0.68 0.60 0.88 0.6 0.72 0.64 0.756
SURF-M-384-0 0.96 0.88 0.68 0.88 0.64 0.52 0.84 0.56 0.76 0.64 0.736
SURF-M-384-1) 0.96 0.88 0.64 0.88 0.68 0.56 0.88 0.52 0.68 0.56 0.724
SURF-M-256-1 0.96 0.84 0.60 0.92 0.72 0.44 0.92 0.4 0.76 0.52 0.708
SURF-M-128-0 0.96 0.92 0.76 0.84 0.56 0.48 0.84 0.60 0.48 0. 60 0.704
SURF-M-128-2 0.96 0.84 0.68 0.84 0.68 0.52 0.92 0.48 0.56 0.56 0.704
SURF-M-256-0 0.96 0.88 0.72 0.84 0.52 0.40 0.88 0.60 0.56 0.56 0.692
SURF-M-128-3 0.92 0.84 0.68 0.88 0.48 0.32 0.92 0.44 0.72 0.48 0. 668
SURF-M-128-1 0.96 0.84 0.64 0.80 0.60 0.28 0.72 0.60 0.48 0.4 0.636

mMFE S Fn, SRR A —E R, P Hi
TP P 48 X A BRSO {6 R e BT 4 4 2 R U S K A
FITREAIG , T3 RS S 505503 , H U HR B B 7= AR ¥ SURF $R4E 25
FRER B S8 S E R B VML, B H R —Brh
A SRR B A — e fe s o H AR IR TS R E =4
#) SURF fRESm MR BB K, REF TR THYEER
FEHE BRI s R S P RRAE 5 S A 4 B ) A — B

s O AR B I, B T 90 43 I A ) SURF-M- 128- 1
HIE SR HIZBR , S50 R A 1T 40 KRR
Weflo 4141773 M SURF-M-256-0 46 1E4h, A%t F 841
E I T — SRR, T T 2% 4 4115 510 SURF-M-
S12 51 BB K5 SVM 43K 3800 50K A — it

S OB AT, X T RS B R — B
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T RGBSR AR RYCRET R TR &
KT HE R SRR, B R YRS 580 E B
NABMRL, U B4R SURF ik s X B 4PAIE (B A9 56 o B A
L, B BE TR BUAY) SURF-M 45 AEEE N B W 3%t F SVM 4336
WRBNAMMSIE X Tl 2R A R 4 Fark
MR RPORE L. ZRMTEET4LBRAFSENE
7R AR E R R B LS R AR E S g
DFRTHERBGOM &8 AW KREESEHEE A
HIPIRT A 9 SURF 45AE 5 IRAFAE SR & H E BRI
Olo XARFEH XL BRI B9 SURF $#1E = 1944 A5 17

RKERBFHKFRAEBERRER, AT FHE R L, X
R AT ELZAARARRER AR B, RIE
%1 HEBIEIE, DUT & A%+ BT R A Y SURF-M 4FfE
#1245 SURF-M-512,
3.2.2 F2H%ER

¥ COREL 1K FGEE 1: 1 Hfl o o I 2R MR
Sy A BEHR A & i) SURF-M $RAiE . SURF H J5 I 4F1E , Gabor =
B LCEAFE™ VHSV B 7 EUFIE R F SVM 43 K88 3645 43
K RBISREBRE O RER HLTRAEERE TN
FRAE, B R AN 6 PR

®6 BEMAEMHEHRENL

DRI Fiy v K& B W #HR T A B g SRS
SURF-M 0.98 0.94 0.74 0.94 0.60 0.50 0.80 0.58 0.70 0.604, 0,738
SURF H 7 0.98 0.68 0.62 0.84 0.38 0.28 0.70 0.56 0.14 044 0. 562
Gabor =@ i 0.98 0.86 0.60 0.72 0.52 0.40 0.90 0.70 0.72 0.44 0.684
HSV E A A 0.90 0.86 0.82 0.86 0.66 0.66 0.96 0.78 0.70 046  0.766

M 6 FAT LA, BR A Sr 2 LAST, A SCHR H ) SURF-M
DEAEMETUHEESXBEEBEARABRERRE. 5
SURF HJ7 BT L , AU IR TE R B 526 E BA %,
BRI RBRE 17.6% o X T2 Gabor PRI b H)5 K15
HOLCBRRFAIE | RO AR X 30 R B SO R R S WA B A
RAEN R RFFE , SR B RSB N R 2 B L |
BIGEE, BRAME, 5 HSY B B 7R L, B %A TS
SURF-M J7 34 T A B0 21 73 R3R 5 HSV BT PR
HABZEOR, BT RPN N7 532K B 7 AN (UERVBAN AL

bR S B At AT A B 0 A b — B R AT 5
JEE W \S” 702 ANEL A B G i B — BT
3.2.3( B3 MR

NS IRE] 5% SURF-M 434iL . SURF HJ5 B ##1L . Gabor
S B 2 PR ARNTSVNEL 7 AR AE A SVM 7328883047 70 2K,
RSP R r 23R, 3550 s SURF-M Ak ,SURF
H 7 EEIE  Gabor —IBIEFRIES HSV By E4FIEAF R R AFAE
Rl SQUPPASCIR [ 1] 77 SR TE AR R SK 30 A T TR 45 5144
WS . RERRAEMERIE N PNAIE, SR R T Fim.

RT GEHESHEH ARG 7 XN ERER

DRI Fiy/ b3 A B

i BN 5 A 'Y g Py

SURF-M +HSV B/l 0.920 0980
SURF FJ7 [ + HSV EJ7E 0.980  0.900
Gabor =@ + HSY B/ 0.980  0.900

ARPIEI (BHYRAE)  0.990  0.898

0. 860
03780
0.620
0.764

0,940
0.920
0. 880
0.925

0.760
0.760
0.620
0.769

0.760 0.980 0.860
0.620 0.960 0.840
0.700 0.980 0.800
0.692 0.932 0.780

0.900
0. 800
0. 860
0.884

0. 680
0. 600
0. 660
0.727

0. 868
0.816
0.800
0.836

AR R 6 F3R T AT, S R SERE 5 B B R
HATRZFHERLE , & 56 7 2k SR BRI A M 2 7. K
t ,SURF-M $HELE & 72 4k HSVE I i 77 5 43 IR P A
T T ARR T 13. 0% F JO62%), X 15t B AR 1IE Bl & Y
BORETHEON B o [FET, ST 7E ik R A% B R SO 4 L 7
ARSI AT SURFNE D 1 5 1 1 Gabor = il3E 5 ¥5,
WTE SARCR B AU R PR R & 4R 1E

T IR T ORI RS D7 A S SR T 1 ] O A T T
H, B ERE J7 Rl 4 B AR 0 KA R, T 52
PG TR I A A RAUR IR T8
DL R SE RN R X P4 A B e S R i (X 49, R
THT AT L SE e S S M SR AR RS Ty s, %o A 4 R L T
GHAT . BIESCRR [ 1] POy % 1L i | T 25 380 2 [ 26
B Z M SRR B R 73 R AR O R . Thi A
3CJ7 T SURF, Hou P 450 g 40 38 40 PR 45000 0 g ok B L
AR, ETFREAR T RSB B X A T7 B i R 3. TR & 7
G B SRHE B R 2 AR B SR S 5
IREUHORIRZ RS AR, R T % LU s AR AR RE | T HoAth
RAE—EEFHER], L KRG NF BRUTH BT

TR, R A HEEERB KL P ERS
T3.2%,

4 #iE

A SCERH — R BT BRI SURF #E17 2028 7 86 0 F
HEM R R R FERERAE R SURT [ E#E 4 B8R kg
B A REE R B 2 Rt SURF-M 45AE, 44k 7T DA
A SVM St T d, @il SHAMSFARST R, A3
T7 8% 1 Ay j 65 M A SR AR DL By T BLA B4 A A
Fo W5 HAME S L HATR RS TR A 1
KR,

VB —F A e it R PR B R AE , SURF-M 45 i 72 £ F 5
RS BE WA E R AR BR AR RA RN EE, W
FERREFEA BN, A Bl R il /B B8 AT BEX T 4R 1E
FEAEBR B, W5 B/ B A B TR R KRR
A TEH LA B2 | A sl T4 8ss Oy ik, 1458 SURT-
M FHERE BRI
SE Wk
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