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Event Classification of Sport News Photos by
Integrating Textual and Visual Features

AK10 KiTAHARA' and KEIJI YANATt

There are many Web news sites which deliver us news photos everyday. However, since they
classified news photos only very roughly, it is not easy for us to search for photos we want from
a huge amount of news photos. In this paper, we treat with event classification of sports news
photos as an instance of researches on more sophisticated search methods for large-scale photo
news databases. We propose two methods to classify sports news photos into one of six sports
genres and to discriminate in-play photos from not-in-play ones. One is the two-step method
which classifies sport genres first and recognizes in-play conditions next, and the other is the
two-step method which classifies them simultaneously. In the proposed methods, we integrate
textual features extracted from news articles and image features extracted from photo images
by Multiple Kernel Learning (MKL). In the experiment of the two-step method, we obtained
99.33% as the classification rate for the genre classification which is the first step and 80.75%
for the in-play classification which is the second step. On the other hand, in the experiment
of the one-step method, we obtained 77.08% which was a little less than the result by the
two-step method.
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ANV MHETIR, FHEEREST 2RI RS EA
TENEIRBERSARY NOENTEBZHNE I 2
FERUTz, FAR—ULICY VT IVISASVM %
BAEL, SVM A—3Wicld x®2 A—x IV EFER LTz,
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BELIW OO DEZERYZD TERTS LICK
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TI0fETE, v=0.1~1.0FTO01%RE L. C T
T, fEETD bag-of-keypoints FEDHEIAEER TIE,
EFEEGI & LT mi-SVM TROIZIEERND AT 4
T TRL, BEROTNTOREEE EFI5ESE
EULTHEB L. ZLTHEEBOMEEREL LI, T
A NERADEEN 1 DTERIT ¢ THEE R 5T %
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R, MKLIZ &> T 4 FBEDESHFx Bl /x EH
THELTANY Mo¥ETo 7. TTTREAR—
Y MKL-SVM %25 A, MKL TidV 7 hv—
JVOME C IR THEDEE AV EE 5k
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R Z DEBROEEETE A Y MLhstEh
3. TNEDTAMF—%% MKLICANT34%L

—123—
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5.3.3 1EBEFE

1 BREFE TR, &7 520D MKL-SVM D A—*
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& codebook H4 XH' 1000 LLETHhiIT+5 kit R
MEENBZL VST ETHAS. BF5L codebook
DY A X% 1000 L FICRETNE, DIEFSEIET
TEHLEDNS. SVM OA—F)VICiiRt BTy
BA—XNEZRAOTWB DN EREENENT AT
REND, EH—2IVTEE WD IERRBLC L
MT&Ee. EH—FINVEDE 2 h—2IVEEVE
ANGEREE I I VDN TWED, 2L 2L
A—RIVTCORBEN B TN FO¥ER LIZE
RADIRNEHRBIL, x2 H—RIVTDOERIT> TV
AR

iz, 210, REDIEMHEDBD 572 codebook
1000-300 DFERZRBEBITINCE L 2L DRERT. X
R—Y 53 HIE 6 BEICHIET 3 7IVF U 5 ANEEED

& 1 % codebook TDRR—VHHIDHU

codebook AR
1000 99.00%
1200 99.00%
1400 99.17%
1600 99.25%
1800 99.00%
2000 99.17%
2500 99.00%
1000-100(1600) 99.25%
1000-200(2200) 99.25%
1000-300(2800) | 99.33%

& 2 codebook1000-300 DY NDLLETTH

R LT F1 Vv A— 7R D

BEK | 195 0 4 0 0 o0
=y 0 200 O 0 0 o
F1 0 0 200 0 0 0
PvA— 0 0 0 199 0 1
FZRA 1 1 0 0 198 0
AH#E 0 0 0 0 0 200

&3 BHBIWAL MKL IC& DA LIESADARY M0
fakd

BoK fig Bok HR—)L & MKL
BFEK | 76.0% 71.5% 80.5% 72.0% 81.5%
dV7 | 60.5% 58.0% 66.5% 67.5% 67.5%
F1 | 85.5% 82.5% 84.0% 86.0% 91.0%

Ywh—| 74.5% 73.5% 73.0% 77.5% 81.0%
T=A | 63.0% 57.5% 68.5% 65.0% 71.0%
HIBE | 87.0% 78.5% 91.0% 91.0% 92.5%
P | 74.42% 70.25% 77.25% 76.50% 80.75%

T, TORATIERNUE= 2 —ANEDAE—YIC
TEENTVEL EHRT R ENTES. dL7,
F1, BBV TIIMD EDRAR—Y L L HEZ 3T
E75<, 100%ELL BT BT LN TERT LHHE
RT&E5.

RBICEFHERAETHE- L EL MKL IC&D
MELlzbZD, BAR=—YDARY MNERERT
ROBEDEDN-ZED%ZRT. “BoK” IFHEISEESAE
? bag-of-keypoints, “fEiE BoK” IZ7Ei% T bag-of-
keypoints, “B” IHWT—L A NS5 LEMEFNTE
NEYT. B5EEIEITITLLELDTHS. %3
L5 05, F1 RHBESFHYEATLEVREET
PHETEZDICHL, INVTRTF= A BATIE
TEREEMENC Ebh B, Fz, BMEL TS
T3, BEEFHIREDVEREMEL, HR—4F
HOIREFEEDEN T LWbh B, i, MKL T
MEEAMIEMET B LICKD, TN T LI TR
ZEEATHWEL EXODERERENR LT 5T LA
mEniz.

H6iC MKLICK Y BRMEERMIZTHALK
EEDANY MR ERHMOELERT. F1, 7
ZR, HBERRASFREEORFHMOERN 2@
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95% 91:00% 92:50%
90%

85% - 81.50% 81.00% 80 75%

gg: oo = bok 74 42%
70% 675 - 70.25%

[ ] 71‘1'——;1« 77.25%

60% 76.50%

55K WMKL  B0.75%

& 5 o &'9

B5 BRHHMAL MKL ICEDHEESLEREDANY FEDS
R

50%

65%
,
A

0% 20% 40% 60% 80%  100%

BR . oon  oososseessssonsr g bok
’F':‘('; fiflbok
F1(2) ol . : wA=
e : : : o wE
F=R() s zﬂ’
FIRQ) | : » e
IR i—
1)

6 MKL IZ &5 AN\ FINIDBKBDTiH & 4R

FOEIELE. ThSIIAR— )L BEHE LT HE
EL, BOD BoK LEEEHIEEBLTH IV, Thid
BoK ¥ 7EIE BoK Wig L L TEANICFE—EZC L
Mo BeEZONS. DVTRHMEROEEHRS
N7, BROERHB DOV ORMEETONERLFE
CHRTH oz, HR—IVEATIIESBEA L RRE
BORBETHZN, HR—IVOEHLDH 0.15 L/ EW
Ted2EOMER LICIE DRSS Aoz, Yvh—
& BoK DEHDNREAZL, HORAR—Y LDE
MRTENS. H#EE 2B OEMIIHELNH- 7.
Lh L, HR—LRPBRMEATT TIC 91%DHER
WH31D, FHEEAICK3BEER LERIEN T,
B 7 ICOEHEROBN o 12 F1 OEORKTF %, K8
WK EREROEN > - dIV T OO FERT.
5.4.2 1BESBEOAR—YARY 3 EER
R4 1EBBEFIECEIT S MKL.C DEEZO0%E
H, ¥z MKLIC K> TELNZEHDOH L L TEER
TLAHRDRRMOESR%RT. MKL.C DfEEKE
KT BEDONTHEERANRBLED, HET 77.08%D
TEREBBZCENT N TER. 12 MKL.C OfF
MRELRBILONT, BFEOEALIE—ICE-T
W5, BRI S ADERIEHE TN,
BEAINY—I B RRIED I TATELEI STV
TDT LD, MKLIZE > TREMEEIMTETH
BLIH, AEBICBOTRERZMNT FICREES2
BH—IE LIEAPERDPEVEVS T ERDbH S
R5ICIE, BRMEEETHWZLEZLHEALIL
2D 1 BEFHEOREZRY. X52R5 L, IXT
DFMZEFEET T L TRYMEEI D L HERNE L
LTwaZehbhd. #LIASL, BoK HiED

7 Fl OOERER (1,2 8 FLAHOE, 38&: Lo
DR, 4,5 B IET LA ORI, 6 B IETLA D
KRB

X8 jlb?@ﬁiﬁ&*% 1,28 FLAHOp, 348: L
A DEMB, 5,6 B IETLAHORIG, 7,8 B&:IESL
A FHDKKBI)

SHERMD 72.08% 7% DT BoK DMRER DR EA )
FERHTVWREEZOND. BVFAT LD 1 BT
ERERREZR 6 IIRT. HBAR—YDT X MEIE
EIUAREETLAROARY F5EE LTRER
B5CLidH-oTH, FIDAR—YLREZI BT LITH
hofz. 2BREFEDAR—YSPETRETFANET
T99.33% DN ERTHBH L EBEZS L, MKL %
o TTF A MHICEBREEZRET R Lick-
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x4 1BFFiED MKL.C DHiEHN, BRUNSNILBRBOD
HH

MKL.C AB#%| BoW BoK &M BoK A% @&
0 68.00% 0.61687 0.00000 0.16136 0.08261 0.13916
10 71.08% 0.56720 0.06240 0.11919 0.11919 0.13202
20 73.17% 0.49127 0.12718 0.12718 0.12718 0.12718
30 75.92%) 0.41920 0.14520 0.14520 0.14520 0.14520
40 77.00%| 0.35616 0.16096 0.16096 0.16096 0.16096
50  76.75% 0.30392 0.17402 0.17402 0.17402 0.17402
60 77.00%| 0.26121 0.18470 0.18470 0.18470 0.18470
70 76.929% 0.22611 0.19347 0.19347 0.19347 0.19347
80  77.08% 0.20000 0.20000 0.20000 0.20000 0.20000
90 77.08% 0.20000 0.20000 0.20000 0.20000 0.20000
100 77.08%| 0.20000 0.20000 0.20000 0.20000 0.20000

&5 NI LNBIREE L 1 BIFEORN

[N SRR

BoW 10.50%

BoK 72.08%

R BoK 67.67%
HR—=) 39.58%

U} 49.17%
MKL(MKL.C=100) | 77.08%

£ 6 1HWFE (MKL.C=100) DiA1TY (b:UFER, g7,
£:F1, so: ¥vh—, t:7=2X, swilf, p: /LA, ndES
L)

b_p b-n g_p g-n f_p f_n so_p son t_p tn su_p sun
b.pl 68 32 0 0 0 O 0O 0 0 O 0 0
bn| 793 0 0 0 0 0 0 O O 0 0
gp|] O 0 56 44 0 O 0 0 0 O 0 0
gm| O 02278 0 0 0O 0 O0 O 0 0
fp[ 0 0 O 08119 0O 0 0 O 0 0
fnf 0O 0O O O 793 0O 0 0 O 0 0
sopp 0 0 O O O O 8 15 0 O 0 0
soof 0 O O O O O 22 78 0 O 0 0
tp] 0 0 O O O O 0O 0 17 83 0 0
t-n 0O 0 0 0 0 O 0 0 7 93 0 0
sup 0 0 O 0O O O 0O 0 0O O 87 13
sumf 0 0 O O O O 0O 0 0 O 4 96

TAR=YHEEZX 100%ZER LIz VWA D, Fi, 1
EREFEICBWTCE VIO ERENEL, fHicd
VI LA HROREENENC LHDNS.

6. EbHYIC

AFZE Tl Web B = 12— ADHDAR—Y Za—
A%, AR—vOFEE Bk, JV7, F1, ¥vi—,
TR, 1) LEBROABICED TLARMIETL
AHFPDAR—Y AR "ERIToT. FiELLT,
Za—ADTFF A MEMEE S TRAR—Y 0 EEIT->
THOEBFMERELTES CLICED ANV MY
HRITS 2 BEFEL, TFA MR EERFYE
FAEHCHRE L TAR—Y ARV MR 1 EIZTS 1
BRFERRER Uz, A AEICIE MKL Z28H
L, EMIETHAL%. YahoolJAPAN EE_a1—
A & B AHMBHERDFER, 2 BRBEFEOTFA MK
BAR—YERIZ 99.33% 2"z, ANV T
1Bk 81.5%, V7 67.5%, F191.0%, ¥ h—
81.0%, 7= 71.0%, HH#E92.5% L\ S FERICED,

VTN CEHEMFERIC X D FYERI DBV
BEBDHEDNTE. 1 BRFETRILADAR—
WANRY NER 17.08% % B 2. EELEE LS
M OBERIE— -1 720, FERIICTTRTORY
EREZiHAELEC kIcko Tz,

5B ESICHERERA LEREDIIE, AR

THWZL O L3R 2 EAE 2R DR EDEBM
NEZbNS. £, TLAFICKIRENEEFD
B—ARBHBT A LICE>TERERLENEHFTE
3. PHETARRIIOVTD, KABTIEIAR—YD
FEED 6 BE LAWY, ThEISICEDPLE
BEDEBNBRETHS. FICHREY T FR—),
Py h—b ST EERPMUTN D RR—VICD
WTOREERET LTV 5.

2 £ X #

1) Yahoo!JAPAN “j}'i=2—X ! http://headlines.yahoo.
co.jp/hl7ty=p.

2) Quattoni, A., Collins, M. and Darrell, T.: Learning
Visual Representations using Images with Captions,
Proc. of IEEE Computer Vision and Pattern Recog-
nition (2007).

3) Jain, V., Singhal, A. and Luo, J.: Selective Hidden
Random Fields: Exploiting Domain-Specific Saliency
for Event Classification, Proc. of IEEE Computer Vi-
sion and Pattern Recognition (2008).

4) Li, J. and Li, F.: What, where and who? Classify-
ing events by scene and object recognition, Proc. of
IEEE International Conference on Computer Vision
(2007).

5) #Y% ! http://chasen.naist.jp/hiki/ChaSen/.

6) Lowe, D.G.: Distinctive Image Features from Scale-
Invariant Keypoints, International Journal of Com-
puter Vision, Vol.60, No.2, pp.91-110 (2004).

7) Vedaldi, A.: SIFT++, http://vision.ucla.edu/ vedaldi/
code/siftpp/siftpp.html.

8) Deng, Y. and Manjunath, B.S.: Unsupervised Seg-
mentation of Color-Texture Regions in Images and
Video, IEEE Transactions on Pattern Analysis and
Machine Intelligence, Vol. 23, No. 8, pp. 800-810
(2001).

9) Andrews, S., Tsochantaridis, I. and Hofmann, T.:
Support Vector Machines for Multiple-Instance Learn-
ing, Advances in Neural Information Processing Sys-
tems, pp.577-584 (2003).

10) Sonnenburg, S., Rétsch, G., Schifer, C. and
Scholkopf, B.: Large Scale Multiple Kernel Learning,
The Journal of Machine Learning Research, Vol.7,
pp-1531-1565 (2006).

11) Varma, M. and Ray, D.: Learning The Discriminative
Power-Invariance Trade-Off, Proc. of IEEE Interna-
tional Conference on Computer Vision (2007).

12) Zhang, J., Marszalek, M., Lazebnik, S. and Schmid,
C.: Local Features and Kernels for Classification of
Texture and Object Categories: A Comprehensive
Study, International Journal of Computer Vision,
Vol.73, No.2, pp.213-238 (2007).

—126—



