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Multi-information for Visual Object Categorization

JIANG Ai-wen WANG Chun-heng XIAO Bai-hua CHENG Gang
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Abstract Visual object categorization(VOC) is one of the most difficult challenges in computer vision. Spatial pyramid

histogram has been proposedd in recent years as an effective way to deal with features sets, However, there remains a

large space for improvement. We made use of the respective advantage of spatial pyramid histogram and fisher score

representation and proposed to use multi-information for recognition from information complement point view. The ex-

periment results confirm our strategy.'and our proposed algorithm consistently boosts the performance of all classes

compared with their respective performances.

Keywords Visual object categorization, Spatial pyramid histogram, Fisher score representation, Multi-information com-

bination
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(&) _F , TR B TE R B oK B R R = AR 4 A B B K
BIRIHE » SR R AT AR IE DR R , AR FAE o i i B4R 1Y
HUE, SEHEFIELRRRE-SBRELEETERRAR
Mz SR ER.
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K(z,y)=a* Ky (x,3)+ (1 —a) * Kpger (x5 3) (5)
Ko BUEREN[0,1], FEAH,« REKHO. 5.
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SrAARE AT RS BRI RBEL R
HEEAE (class score) , /R B THE —HMME, KRG LT LA
BHBIER T —EARBREANER, BIBRANY ST LELERE
(output score) , EA&MAE 3 iR,
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(SVM)
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1
Class score vector |
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Fisher Kernel
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BERIH A E F (dense grid descriptors) FI# B B H#R
HF (sparse descriptors) 2 B AR IR I E %L ) Z R A B
MR, M TFERANHR, BHXBMREEZREEGMRK
W EME . FRE AR B TR A I 74 ) B RO X
B, RERRESRER, R RESERNE M FEE
Hir R EA#R LB KRR A E R BER M, FE
ARTCSLH P, BATTHE R A ol JR #R4 M F (Hessian Laplacian £
WiF0 f1 Difference-of-Gaussian Bl F01 ) 40 L9 SIFT %
RER.

SCU6 R A S 4R B PASCAL VOC2007 &= # 8 #
£, FIAPELAET 20 MERAE. SHRAS.
B F DELBTE S BELBE EBEE KE,
W B B 28 UDAEMBIREE, 3L 5011 IBYIZ:E &M
4952 MM E . AL FIREARIME 4 FiR.
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3.1 ZHEFHEEFERT

MYNGRE P 3 IBEALIIR 20 B R, it 400 AR,
Ve BB iA S BB AR

A PR BT E (7 B R R T 7R 0 78 B 60 = SR AR 1E 7S
BRI R PIRSY . — TR T TEARE BARIE I , 1 R ik
“RIR” RS X IRIFAE s 53 —F8 2 4 T FE bR 58 K IRSE M B

RORFE. SRE T TEENGURFE. RAREE LS
B 200 PR B s X W RV AFAE, 8 2 A F] 1000
MEA R RIR” . F“ R E M H 200 * 20+1000=
5000 5% BLIR) 20 1R,

E G ERAR 1X1 A 2X2 B, BT aE
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3.2 &L (Fisher Kernel)
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A REAR F R A8 B R TR R R E S Al TR NE SRR
Filg, 3 THE—FEBE L#RLHlE, SIFT HIERH
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ENBGE R 200 M ER

e A By F 2 42 5L R (fisher score representation)
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3.3 3EX}FR Bagging A% (Asymmetric Bagging Strategy)

PASCAL VOC2007 BiEF77E 5 0™ B WEEE A &
INREZR R . R T R S W) RE N 1 BRI R R, AT
LRt A2 P R AIEMFREY bagging KHETS .

FrIBHEXTFR Bagging $R A% B R REM HHE A L #RAT
bootstrap K#f, EEFALTF A, KHETX TE—HE
ook, AR B EIREL TIERREA,

X FE—FRFERTH X R A bootstrap XJ il R4 # 47
FrE, N8, bootstrap YIRS BINEBNrHKHEF
A sum rule " RRE, ARET, RITRE T ARIKE
HIRAE , RBLX F ALK bagging R 5 W, HERER TR
SRR, BREERSLE P, BRI GFFFERR T L#FT 5
KAEXTFR bagging Mk .
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FEMSRLBRYERA-S4EER. BN TFE—-B#H
2 AR EZRNE R B EERELR, RN R EEA, R
JEIHHE RSB E B R MERE,

RATRA PASCAL VOC2007 JUTEH K7 #ER F 8 9
#a% (Average Precision) YERBALK #9550 F M AE M B
Birik.
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W HETFHEEE,

MAP(mean average precision) i T BRBRAN 245
oy Fa B -
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Spatial Fisher Lincar Weighted | ""°
Class histogram scores  Combination Level
Combination
Aero-plane 0.630 0. 610 0, 648 0, 663
bicycle 0.522 0. 500 0. 543 0. 563
bird 0. 384 0.374 0. 426 0. 426
boat 0. 510 0. 490 0, 530 0. 530
bottle 0. 247 0.231 0. 265 0.275
bus 0. 460 0. 420 0, 450 0. 481
car 0. 650 0. 595 0. 670 0. 686
cat 0. 470 0. 450 0. 482 0. 511
chair 0. 455 0. 417 0. 468 0. 485
cow 0. 289 0.214 0,312 0. 336
dining table 0,334 0. 300 0. 337 0. 359
dog 0. 360 0. 335 0, 387 0. 404
horse 0. 615 0. 578 0. 638 0. 669
motorbike 0. 520 0. 501 0. 559 0. 556
person 0. 780 0.779 0. 800 0. 810
Potted plant 0.217 0.197 0,235 0. 247
sheep 0. 315 0.298 0.324 0. 335
sofa 0. 375 0. 350 0. 377 0. 400
train 0. 620 0. 562 0. 624 0. 635
TV/monitor 0. 410 0. 387 0. 422 0. 438
Mean
Average 0. 458 0. 429 0,475 0. 490
Precision

RAVBIESS B L AME, ST H M L ARE RHAE. H
BHEEME, N TRIEXHHARROEBEAME RIHELS
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R, AR MR A M 4K H T T VOC2007 3%
HIBT= /K F (VOC % = 4 /K ¢ (mean average precision =
0.503) A% 1 WERERTLES , A CERHMFERE SR
ARBETA RN BRE EHLARMERHIUR T —BHES.
XA HeFIEH A ERIHNRS BRI TAE—E
Hfs BEAME, RITHRRBITZ A RN . XFHHESELA
— B HZEX, LR T ML, BEHEERII#E
KRB B AR L B XS FARBRERNRE.

EFRIE W BARERRE S ST EAR R R SR
ERHEZ—, RS E i R E AR R E WX,
A RIB B S HEFIE H i BRRELRFEMR Pt
HHOHBR LT A ERBYSESRE, BAE T LEFHHK
R, HETHESHWERA2E KB LEAE —EWEHEL.
AXNEBEAMEAE R, B H2ME BRI A LR,
AT BE RS HEMERZHFNRSATHER
BRG], LRERRE, RINWR/ETZAEKN. B

EERE, eV LA LS B, 7L BARE R L IRUE T
—BHHNRE.

2 % x &

[1] Grauman K, Darrell T. The pyramid match kernel; Discrimina -
tive classification with sets of image features{ C]//ICCV. 2005

[2] Lazebnik S,Schmid C,Ponce J. Beyond bags of features: Spatial
pyramid matching for recognizing natural scene categories{C]//
CVPR. 2006

[3] Fergus R,Perona P, Zisserman A. Object class recognition using
unsupervised scale-invariant learning[ C]// CVPR. 2003

{41 Ferrari V, Fevrier L, Jurie F, et al. Groups of adjacent contour
segments for object detection[J]. IEEE Transactions on Pattern
Analysis and Machine Intelligence, 2008,30(1):36-51

[5] Mikolajczyk K, Leibe B, Schiele B. Local features for object class
recogniton[ C]//ICCV. 2005

[6] Farquhar J,Szedmak S, Meng H, et al. Improving " bag-of-key-

points" image categorization; generative models and pdf-kernels
[RJ. University of Southampton, 2005

[7] Perronnin F, Dance C. Fisher kernel on visual vocabulries for
image categorization[ CJ// CVPR. 2007

[8] Holub A D, Welling M, Perona P. Hybrid generative-discrimina-
tive visual categorization[ J]. Internal Journal Computer Vision,
2008,77(1):239-258

[97 Gales M, Layton M. Maximum margin training of generative
kernels[ R]. University of Cambridge, 2004

(10} Mikolajczyk K, Schmid C. Scale and affine invariant interest
point detectors{ J]. Internal Journal Computer Vision 2004, 60
(1):63-86

[11] Lowe D G. Distinctive image features from scale-invariant key-
points[ ], Internal Journal Computer Vision, 2004,60(2):91-110

[12] The PASCAL Visual Object Classes Challenge[ EB/OL]. availa-
ble on http://pascallin. ecs. soton. ac. uk/challenges/VOC/
voc2007/index. html, 2007

[13] Tao D, Tang X, Li X, et al. Asymmetric bagging and random
subspace for support vector machines-based relevance feedback
in image retrieval[ J]. IEEE Transactions on Pattern Analysis
and Machine Intelligence, 2006,28(7) ;1088-1099

[14] Kittler J, Hatef M, Duin P W, et al. On combining classifiers[J].
IEEE Transactions on Pattern Analysis and Machine Intelli-
gence, 1998,20(3) ;226-239

[15] Chang C C,Lin C J. LIBSVM; a library for support vector ma-
chines[ EB/OL . Software available at http,//www. csie, ntu.
edu. tw/cjlin/libsvm, 2001

(EBF 244 TO
XA TAREHNHR B BRI R T
it — RN, EENRIEE P RA EEENEA.

2 X X Wk

[1] Pawlak Z. Rough Sets [J]1. International Journal of Computer
and Information Sciences, 1982,11:341-356

(2] Shi Kai-quan. S-rough sets and its application in diagnosis-reco-
gnition for disease[ J]. IEEE Proceedings of the First Inter-
national Conference on Machine Learning and Cybernetics,
2002,1:50-54

{3] Shi Kai-quan,Cui Yu-quan. F-decomposition and F-reduction of
S-rough sets[]]. An International Journal Advances in Systems
Sciences and Applications, 2004,4;487-499

[4] Shi Kai-quan, Chang Ting-cheng. One direction S-rough Sets
[J]. International Journal of Fuzzy Mathematics, 2005, 2;319-334

[5] Shi Kai-Quan. Two direction S-rough Sets [J]. International
Journal of Fuzzy Mathematics, 2005,2:335-349

> 260 -

[6] Zhang Guan-Yu, Du Ying-Ling, Qiu Yu-Feng. Knowledge Law
and Attribute Disturbance of Law[ ] . #t2%Z T, 2008, 23(2) .,
245-251

[7] Zhang Guan-yu, Du Ying-ling. Attribute Disturbance of Know-
ledge and Attribute Disturbance Theorems[ J]. (&2 T, 2008,
23(4).574-581

[8] Yin Shou-feng, Shi Kai-quan, Hu Hai-ging. Two direction S-
rough extension communication and its heredity-variation cha-
racteristics[ ] ]. International Journal of Fuzzy Mathematics,
2006,4,408-413 '

(9] $£FR,#ER SHESHIRIM] JbA B2 H ik, 2006
5-8 ’

[10] Shi Kai-quan. Function S-rough sets and function transfer[J1.
An International Journal Advances in systems Science and Ap-
plications, 2005,1:1-8

[11] SFR. S B SHESHEFRD] FEBZE),
2008,4:553-564

[12] Shi Kai-quan, Yao Bing-xue. Function S-rough sets and law i-
dentification[ J . Science in China(F),2008,5:499-510



