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Analysis of video data recognition using multi-frame

Kazuya HipuME™ and KEn1 Yanarf!

In this study, we aim to verify the effectiveness of a multi-frame method
for shot recognition proposed in recent years. In the experiments, we extract
SURF, color and spatio- temporal features from the TRECVID 2010 video
data, and convert them the Bag-of-Features(BoF') representation. In the multi-
frame method unlike the conventional method to extract features from only one
keyframe, features are extracted from multiple frames which are selected from
the video, and one BoF feature vector is generated by integrating these features.
In the experiment, we use five kinds of concepts out of 130 TRECVID2010 tar-
get concepts and analyze recognition performance in various settings in terms
of the number of frames selected from one shot. As a result, compared to the
conventional method, the recognition accu- racy in classifying by SVM raised
700% at most and by MKL-SVM advance 883%. The result of MKL-SVM in
all class outperformed the average of all the teams in TRECVID2010.

1. O0O0ad

oobooooboooooooooboooooooobobooooooobooooooDon
goooboooooooboooobooobooooooooobooooooooooooon
goooboobooooooooooooboobooooooooooooooobooooooon
cobooooooooOoooooooOobOOoOoooobooObOOooOOoO0O WEBOOOODOOOO
goooobooooobobobooboooooobooboooooboOooOooooobOoobooooboOoDbon
gooobootcooobobooooooobooOoboOooobOoOoO0OoboooooboOobCcOoOoOoDon
0000000000000 TRECVIDY 00000000000 0000000O000
00000000000 0o0ooOO0o0000oooooO0o000oooooo0 TRECVID
goboooooboboooboooooooobooooOooOoooooooboo

0000000 WebOOOOOOoooooOOOOOOOOOOOODODODDDODODD
gooboooooooooooooooooooooooOoooboooOooooboOoboooDo
gooboooooooooooooooooobooooooooooooboooooonoon
goooobooootoooooooooboobooooobooooboooobooboooooooDbon
gooooOoOoOoOOOOO0ODOD0ODOO0O000000 TRECVIDOOOOOOOOO0O0O0O
goboooooboooobooooooobooooooboooobooboOon

2. TRECVID

TRECVIDO TREC Video Retrieval Evaluation00 000000000000 0O0ONISTO
0 Disruptive Technology Office(DTO) 0000 00D0D0O00OOD0ODOOODOOOOOO
0000000000000 00o000oo0U0o000o0DOo0ODoOoOoTRECVID OOO
goobooooboobooboobobobobobbobooboobboboobobo
goboooboobooooboobobobobboobooboobooobbuoobobog
goboboooboboobobooa

20000000000 TRECVID20100OD 6 0000000000000 0OOCOOOO
O Semantic indexingD SINOOOOOOO0O0DOOOOSINODOOOOOOOOOOODOO
gob0obdooooooobooboboooboooboooboboooooobooooo

f1 0000000000000 0000OO0O00o0oooooO
Department of Informatics, Graduate School of Informatics and Engineering, The University of

Electro-Communications

(© 2011 Information Processing Society of Japan



oooooooooo Vol.2011-CVIM-177 No.28

IPSJ SIG Technical Report 2011519

—

S E & BE

Airplane_Flying Boat_Ship Bus Cityscape Classroom ‘ SavhaE

“ R 1§

i = J
Demonstration_ Hand Nighttime Singing Telephones
Or_Protest
0 1 TRECVID2010 Semantic indexing 000000 7'/_L\§*R
OO0O00O0TRECVID201000000000O0O00D0O 3000O00ODOOOOODOD 100
D0O00000000000000000000000000 MPEG-4/H.26400000 R R i
oboboboooooooooooobob 200000000000
| EEBTINFIL—LBEA~ | [T OTE—IL—LBEA |

3. oooo 02 000000000
0000000DO000DO00000 TRECVIDOOODODOOOOOOOOOO0O0O 2008
0000000000000000000000%000000000000000000 4 gbobooooobooobooboobobooboooobobooobDobDOoDOobOobDOobD 100
000000000000000000D00000 SIFTOOD00000 70000000 goooboooooboooOobooboOobooob0ooboooOOoboOOobDbDobobOooD
gogdpo20090000000000 100000DO0O0DOO0ODOOODODOODOODOObOOn do0bodoOo0odboooooDooobOo0o0ooDbOo0obbOoo20b0b000b0O000O 0
000000 Multiple Kernel Learning 00000 00O SR-KDA(Spectral Regression goboooooooobooooo
combined with Kernel Discriminant Analysis)® 0 MK-FDA(Multiple Kernel Fisher oo0o0oooO0oooo0o0ooO0o0ooOooOoooooooOo00ooOO0booOoooo
DiscriminantAnalysis)4)DDDDDDDDDDDDDDDDDDDDDD TRECVID O gboooboobooobobooobooboooboobobooobooboboboobooo
0000000000000000000000000000000% 0 200900000 gbooobooboooooboobooobooboboobobooobobooboboobo
O0000oooOoooo SIFTro0odoooo0oooooooooooooooooo gbooooboboobobo 3b0bb obooboboboboboobooboo
0O (MFCC)UUOUDOUOOoUOUOoOooOOoOoOoUOoUOoUOOoOoDOoUOUOOOOooOooo gbooooooooobooobooboboooobobobooooobobboobobDt
gob40000000CO gbooobooboboobooobobobooobobobooboobobobboobobooo

oooooobooooooo

goboooooooooooobooooboooboooobooooon
4.1 OO0OO0OO0OO0OOO e 1000000000000 NDODODO
gbobooboooooooboooobo 20000000000 bOb0O0oOO0OO0ODO e 100000000 MODODODODODODODOO

4. ODOOOOO

2 (© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

NE A || A

00000000 Airplane_Flying

00000000 Hand
03 0000000000

oooooooooooO0ooooooO0 N4+ 10000000D0CO0000OMD
J0o00o00o0o0ooO0ooOooOOooOOooOooOOooOooOO0ooMOODOOOOOOODOO
gooboobooooboooboobooooboobDooobUoooDbooobOoo NDOO
(0bboooOoo0o0 -)y/M4+100000000NDOOOOODOOOOOOMOOO
goooboooboobooboobooboboboOoboobobDbOobDoobooDbOoD
N =3,510,M =30,15,100000MO0000000000000 300000/00
goboobobooooboobobobuooboobooboobobobooboboo
gooogg

4.2 0OO0O0O0O

ooboooooooboo 40000

od0o0ooOoOooO00ooooOoUUOooOOo SURFOODOOOUOOOODOODOOOOODO
O0000D0O0OO000000 Bagof-Features 0O OO OOOOOSURFOOOOOO
gbooooboooboobooboobuoobobboobooboobuobobobooboo
obooobooooboboooboobobobuob 2x200000b000Db0OO0DOO
goooobooobooobooooboooboobboooboooooobobobboo
Bag-of-Features 000 OO0 OOOO

goboooooooooosvMOOO MKL-svMOOOOOOOOOOoOooOOooOoOo

Vol.2011-CVIM-177 No.28

2011/5/19
( Bag-of- )
3 ~IRL MKL-SVM
5 d
T R l
A
k D S
7
i I N, __

04 00000

U0000D0000000SVMOOOODOO00D0000 RBFx> 00000000
goooboooooboobooooooooooooobooooooobooboooboOooonn
gobooobooooooooooboobooob2c00bb000bOb0O0OO0ODOOOOOOODO
oooooo

5. 0000

5.1 Bag-of-Features

Bag-of-Features 1 0 0 000 000000000000 OOOODOODOOOOOOOO

0 Bag-of-Words 000000000000 O0O00DOOONOBag-of-WordsOOOOODO

0000000000000 0000000000D00OO0O0OOBag-of-FeaturesOOOQOOO

oo0o00o0o0o0ooooOooOoooOoOoOO0DO0oO0o00UooooOoOooOooOOgoooo

gooooOooooOoOooDoDoOoOOoOODDOOOODODODOOODODOOOOODODOOOOO

goooooooo

0000000000 Bagof-Features 0000000000 OOOODOO

(1) DOoUoUoOooOoUoOOoooo

(2) ODOOOOOUOOOD kKOOOOOOODOOODOOO KODOOOOOOOOUODOO
0000 visual words O 0 O O visual words 0 0 O O codebook O 0O 00O

(3) OD0O0O0OOO0OU0OOO0OOO0OU0OOOLDO0OU0ODOUOOOOUOOOOOOUOO
visual words 00 0 0000000000000 O0OOOOO0OOODOOOOOOO

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

ooooooono
(4) 000000000000 0000000 vinOODODODODOODOO
0000000000000 000000000 ooooobobobooooooan
goboobobooobooobuoobobobbobbobobooboobooboboo
(DOO0O0O0O SURFOUOOO)OOOOOOOOUOOOOUODOUOODOOUODOUOODOOOOO
000000 Bagof-Features 00 0000000000000 OCDOODOOOOOODOOO
gbooboboboboboboboboboboboboboboobobbooboboboo
goboobobooobooobooboobooobDooooboobooboobooo
0000000000000 0000000000000000000DO Bag-of-Features
gobo0oboboooooobooogoobooboooobDooooboobooboooo
0000000000000 000D00DO0000D0000 codebook OO OOODOOODO
gooboooooo
5.2 0O 0O O
0ooo0oooooOoooobo0oDoOoooOo0ooDboooooooooooon
00000 RGBOOOOOOODODOODODODODOOODOOOOO RGBOOOODOO
0300000000 Bagof-Features OO DO OOO00OO0OOOOOOOOOODODODODO
visual words 0 0O 00000
5.3 SURF
SURF (Speeded-Up Robust Feature)® 000000000000 000000000
Jddooo0oodbobOo0ooooObO00o0oObOoOo0oooDbOOoooobODbbOe40O0oDOO
0d0do0oObOOo00o0o0oobOoO0o0o0booObOo0oooooD 12000000000000
00000000000 SIFTY 00000O0SIFTO 1280000000000 0SURF
OSIFTO0DO00O0O0OO00OO0OOOOOO SIFTOooOooooooood
00000 SURFOOOODOOOOOO0OO0OOODOO0O0ODOOOO000OOOd0 5000
000000000 TRECVID20100 000 WebOOOOOOOODODOOOOOODOO
gobooboboobooboobooboboobbooboobooboobooboboo
gooogoo
54 0O00O0O0OO
0000000000000 0000000000000000000000000% 0
0000000000000 bO0bOo0o0oooDOoDoDOoDODO WebOOoOooooo
goooobooooboooboooooboooooooo

Vol.2011-CVIM-177 No.28
2011/5/19

ooooooooooood

stepl O0O0O0OOOOOOO

step2 SURFOOOOOOOOOOOO

stepd D0O0OO0OO0OO0OOOOOO0OSURFOOOO

step4 Delaunay 00 00O

stepb OUOOOOO

step6 DO00O0OOODOOOO
00o0o0oo0oOod0oO0oO0obO0o0obD0o0oDOo0oDOoUObDbOUObDbOOOobCOWebODO
gooooooooobooOoooOoOobDOoUobDOoOo0oDOOoU0bOo0OoUoboOoUobDboODboo
goo0ooOoOo0oO00oooOoDoOoo0o00oobobOoOo0obOoooooDooOoooDOoDoo
00 Lucas-Kanade 000000% 00000

00000O0O00OoD SURFOOOOODOD SURFOOOOOOODOOOODODD
goooboooodoOooooOooOoooOoo0OoUooooooOCooUUUooDoOooo
000000000 Dlauney 000000 0OODlauney 0000000 OO0DOCOODODO
gooooooo0odoooooo00oooooooo0o0ooooDooOoooooDoo
000000300 SURFOOODOOOOOOODODODOOx3=192000000000
00000000 SURFOODODOOOODOOONOOODDODOOOOODOOOOOD
00000 SURFOUOOOOOOOOOO N/2000000000000000O0NDO
0000 MODODDOOOOOOO Lucas-Kanade 0000000000000 O0OO0O0O
gobooboboobobuoobuooboobobooboob xywyoboboobg
0o0do0oObOO00o00oooO 00000000 DOO0O000O0 N=50000 M =500
O00O000o0oQoOoOoOoOoOs00000000000DOOODD 20x3+5=65000
000000ooooooooo0oooooooOoO0oSURFOOOOODOOOOOOO
oobooooboooobooooooo
O0bOOo00bOOoOoOo0oooO0OoDOoOoOoDOoOoODoO 192465=27000000O
ooooooooo

5.5 OO00O0OD0OOOOOOOO

Bag-of-Features 0000000000000 DODOOOOOOOOOOOOOOOOOO
O000000000000000 LazebnikO'® 0000000000 O00O00O00OC
goo0obooOooOOo0oO0UoOoDOooUUoUobbDOOo0UOobDOOCOOoUOUUObDDOoDoo
00 Bag-of-Features 00O O0OOOOO0O

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

oooooooooo0OoUooooOoCoOoO0OUoOoooOoCcOoOOOSURFOOOODO
gbobooooboooo

6. O 0O O

000000000000 SVM(Support Vector Machine) 0 MKL-SVM (Multiple Ker-
nel Learning SVM) 000000

6.1 Support Vector Machine

SVM(Support Vector Machine) 0 2000000000000000000000O
oooboooooooooooooOooobOoooooOobooooooboobOooooDooo
oboooobooooooobooooooooooon

svMOOOOOOOOoooOoOoooOooooooooooooooooooooooo
000000000000 00000 20000000 ¢(x)000000O00O0OO0OOO
0000000000000 0000000000000000000 RBF-X?0000
ooooo

! |lzs — wsl|*
K(@,y) = ezp (‘zaz 2w .

6.2 Multiple Kernel Learning

MKL(Multiple Kernel Learning) 0000 SVMOOOO (D00OO0)00000O0O
goobgogboodboooboobooboobooboboobobobobbobobobo
ggo

K
Keompinea(w,@') = > Bik(w,a') 8; 20,y =1 2)
j=1

oo0o0oo0o0ooo0oooo0o0oooO0oooooooO0o0oo0O ;0000000
000000000 MKLOOOOOOOOOOMKLOOO g; 00000000000
bobooboooodooocoboooooboobOoooO0ooboOobOoboboOoDbOoOooODbo
;0000000000000 0000000000000DO000DO0O0O000OoOoOO
MKLOOOODOOOOOOOOOOoOooOoOoOODOOOOoOoOooooOOoD Sonnenburgu)
O00oooo0o SsvMOOOOoOOOOooOoOooooOooooOoO ;00000000
goooog

Vol.2011-CVIM-177 No.28
2011/5/19

01 000000000

ooo gooooooooo gooooooooo
Airplane Flying 66 1000
Boat Ship 172 2500
Bus 31 1000
Cityscape 558 5000
Classroom 139 2500
7. O g

7.1 000000

0000000 TRECVIDOOOOO TRECVID201000000000000000O
O000000000000O050000000000000C000O00C0O0O00O00O0O0O
O000oO0O0O00C0OO000C0O0O00b0O007100000000O0000000000
O0o00000o00o0000000o0o0oo0ooooO0oo0ooo0ooooooooon
00000000000 1449800000000

72 0000

TRECVID2006 0000000000000000 (Inferred Average Precision : infAP)
00o0o00oo0o00oo00ooooo0ooooooo0ooooooo@Uuooooo
ooo0oo0o0)/(0o0o0o0o0o0o0)0000o00000 NOOOOOOooOooOoo
0 kOO0OOOOOO Precision(k) 00000

N

) 1 .

infAP = 5 kg Precision(k) 3)
=1

oooooOo0oooooo0oUooOo0oo(@uooooooooL)/(ooooo
0)00oooO0o0ooOo0oU0ooO0o0ooOoOo0oUoOoOo0LDoOoOoUOooDOoOoLooOO
000000000 TRECVID201000000000000000O0O00OO0OOOO0O0O
TRECVID2010 Semantic Indexing 000000000 20000 000000000000

7.3 0O0OO0OO

0000000000 SURFOOOOOOOOO0OO 3000000000 Bag-of-Features
O000000000000000000000000000 codebookO 00 OO Bag-of-
Features 00000 50000 0000000000000 0O0O0O Bag-of-Features 0O
0000oO00D0o0o00ooO0oU0ooOo0ooOo00oOOoO0o0oODOOOOooOOOoOOOoOo

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

02 MOOOOOOOOOOOOOOOOOO0OO0O00000000000000000/000000000

MOOOOOD

ooo M=30 M=15 M=10
Airplane_Flying 4.06/5.45 7.62/10.44 11.15/15.45
Boat_Ship 5.40/6.05 10.60/11.72 15.82/17.46
Bus 19.06/5.23 | 37.65/10.08 | 56.55/14.94
Cityscape 4.80/7.77 9.20/15.23 13.61/22.67
Classroom 14.11/7.29 | 27.95/14.23 | 41.94/21.21

oooooo 4.99 9.48 14.01

goboooooon

gobooOooooooobooooooboboOoooobobooOo 2x200000000000
50000000000000000000B00x4=2000000000000000000
O SURFOOODOOOOOO0O0O0O0O00C0DOO0O0O00O00O00D0O0 2000 x2+4500= 4500
goboooobooobooooboooooooboooooo
00000000D000000 SVMOMKL-SVM OO RBF-x?0000000000
7.3.1 ODOOO0ODOOOOOO
gooooobooo3oooooobooooooooooboooooooboOooooDooon
goboooooooobooooo

(1) DooOOooO0OOooO0OoO0DO0OOUOOO0OOOOOOOO

(2) ODoOOoOooOOoOOOO

(3) MKL-SVMOOOOD
gogboooboooobooboobobobobboobooboboobooboboboo
goooboobooobodooboooooooooooooobooooooobooooooboo
goooboooooooboboooobooobooooooooooooooooooooo
0000000 svMOOoOoOOoOoOoooooOoooOooMOOOOOOOOOOOOOO
000000oo0o0ooO0o0oo0ooooo0o0 20000 OO0O0OMKL-SVMOOOO
ocoooooOobDOOO0OO0OO0O00ooOOooobooOoOoOoOOOOOOO0OMKLOOOOOOO
0000000000000 00000C0O0TRECVID2010000000000000OO
0000 (median) 0000 (max) 000000

74 0000
SsvMOOOOOOOOOoOoOO0oO0oOoOooooO0oO0 300000500 300000000
0oooo0oooooooooooooooooOoOO0O0 N=1000000

Vol.2011-CVIM-177 No.28
2011/5/19

03 0DoOooooooooo

NOOoOo MOOOOOOOOO
000 | N=1 N=3 N=5 N=10|M=30 M=15 M=10|0000000

Airplane_Flying | 0.0076 0.0263 0.0282 0.0301|0.0331 0.0608 0.0400 0.0414

Boat_Ship | 0.0294 0.0334 0.0282 0.0278|0.0220 0.0270 0.0276 0.0274

Bus | 0.0021 0.0028 0.0030 0.0032 |0.0034 0.0034 0.0043 0.0043

Cityscape | 0.0586 0.0818 0.0746 0.0466 | 0.0785 0.0796 0.0722 0.0889

Classroom | 0.0002 0.0006 0.0003 0.0003|0.0012 0.0014 0.0004 0.0006

04 MKL-SVM OOODO

NOOO MOOOOoOOoooo TRECVID2010
000 N=1 N=3 N=5 N=10|M=30 M=15 M=10|0000000 |median max
Airplane_Flying|0.0114 0.0373 0.420 0.0429{0.0654 0.0742 0.0678 0.0675 0.017 0.141
Boat_Ship|0.0528 0.0324 0.0322 0.0294(0.0231 0.0291 0.0286 0.0276 0.018 0.165
Bus|0.0035 0.0023 0.0035 0.0031{0.0024 0.0029 0.0036 0.0030 0.002 0.032
Cityscape|0.0996 0.1236 0.1250 0.1251|0.1255 0.1216 0.1235 0.1264 0.045 0.21
Classroom[0.0006 0.0017 0.0027 0.0031(0.0048 0.0059 0.0029 0.0032 0.002 0.116

gooooooooooooooobooboooboooboooooooooboobooooooon
O000000000000000000000000000 Airplane FlyingOOOOOO
000000000000000 700%00000000000000000000000
gooooobooooooooboooooobooooooooooooooobooooooDon
Oo0o0OMOOO0O0O0O0O0O0000O0O0O0O000O0DO0DO0O Boat_ShipOOOOOOOOO
goooooboooMOoOoooooooooooboooooobooboboooD 1b0O0
gooooooooooboooooboooooooobobboooboooobooboOoooDo
coooooooooooooobooooooooooobobboboooonoo0on0 M=150
gooobooooooooboooooboooooobooooooooooooooooon
goooooooooooooobooooooooboobbooooooobooooooon
obooooboboooboooooooboodoooOoOoOooboooooboOoooboooooOoo

OOOMKL-SVMOOOOOOO 400000 60040000000000NOOO
ocoboOoMKLOOOODODOOOOOOOOOOO o000 000000000000
Classroom OO0 OOMKL-SVM OOO0OOOO0OO0O0000O0000D00O 883%00000
BusOOO4000000O00SVMOOOOO MKL-SVMOOOOOOOOOOOOOO
O000000000000Boat_Shipd MKL-SVMOOOOOOOOOOOOOOOO
gooobooooooooooooobooboooooooooooooobooboOoooooDoon

(© 2011 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02

= SVM N=1

H SVMN=3

W SVM N=5

B SVM N=10

W SVM M=30

B SVM M=15

= SVM M=10
nSVMETL—L4

o°&
Ny

32
&

05 SsvMOOOoooooo

goooooboooooooooocboooOoooobooOoboooooooocoobooDboOooDboo
oooooOO0OO0OD0ON=100000000000000000O0OO0OOODODOOO0O00
gooooooooooooooooooooooboooooooooooooooooboo
goooooooooooooobooboooboobooOooOoOoOoboobooOoboOooboOoooooDoboo
00000 SURFO s00000000000000000O0O0TRECVID201000000
ooooobob 320x2a00000000000000000000O0D0O0D000000O
1000000000000000 76800000000000000O0O0DCOBag-of-Features
goooooboooooooooooboooooooooobooooooDooboooooDoboo
gooooooooooooooooooobooooobooooooobooboooooDoboo
oo0o00ooU0ooOo0ooOoooOooooooooD 1% 0000000 ooo
TRECVID201000000000000000000000O00COMKL-SVMOOO0O
0000000000000000000000000O000O0O00OSVMOOOO0oOoOo0oo
00000000000000000 ClassroomJ000 400000000000000
gooooboooooooboooooooooooooooooooooooooooo
ooooooooboooooobooooboboooooobooboOooooOobOooooooo
goooboodoosoooobooooboliboooboooooboooobooooobooooooo
00000 codebook DOOOOOODO 409600000000000000000000
oboodooboooooooboooobOoooooOooOobOOoO0OoOOoOobOOoOoobboOonooo

8 0O 0O O

00000000000 0O0O00OO0O0O0O00000O0O0O0OOTRECVID2010 O Se-

Vol.2011-CVIM-177 No.28
2011/5/19

=¢=TRECVID2010 max
“@-TRECVID2010 median
= MKL-SVM N=1

¥ MKL-SVM N=3

W MKL-SVM N=5

® MKL-SVM N=10
W MKL-SVM M=30
B MKL-SVM M=15
= MKL-SVM M-10

5 MKL-SVM 270 —L4

06 MKL-SVMOOOODOOODO

Airplane_Flying

zzz
TEr

z
T
o

Boat_Ship

z=zz
TIE

z
T
oy

zzz
TEE

= SURF
LR=E
= BRI

z
i
o

zzz
TEE

Cityscape

z
z
BhH&LA BLHLA BLHLL BLHLL BLHLL

Classroom

zzz
Tir

N:

1

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

07 000000000 NOOO

mantic indexing 0000000000000 00000O0O00OOOO0OOOCOOOO 2
000000000000000000000000000 SURFOOOOOOOOOOO
gobooboooodobooobodooocobooooboooooobooooOO0bOOoOobOonn
0000000000000 0000000000000000000 Semantic indexing
goooooooooOoOoDOooboo NOOOOOOOoMOOOOOOOOOOOOO
goooobooooooooboooooooOoOoboOoooobooOoboOoOboOoOoooobooOooboon
O000O0D0O0OOOTRECVID2010000000000000O000O0O0O
O00ooOoooooo0oooooOoooo svyMOOooooooooooooooo
0000000 700%0 000MKL-SVMOOOOOOOOOODOOOOO 883%000

© 2011 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

0000 TRECVID2010 000000000000 0O000O0OMKL-SVMOOOOOO
ocooooooOsO0boboboboboOOODOOOOOOObObOObODOOOObObODOOOOO
oooooooooooooooooooooooooon

9. 00OooOd

gobobooboooooooboobcoooobobooooobooooooboooooooboo
goboboooooooobooooboooboboobooobooOooOoooobobooOboOoOoobooo
gbobooboooooboooodoobooooboooooboobooboobOoOooOoooobo

000000000 (Dooooo0oooooooooooO)oLDoUoUDUOoUoOUD

gooooooooooobooooooobooOoboooooobooOoboboOoobooobooDboOobOoOoo
oboooooooooooooooooooobooOoOoOoboobOOobocOooboboooooDoboo
gobobooooobooooooooooooobooboooooboobooooboobbooooooo
gobooooooooo

o o 0 O

1) TRECVID Home Page.
http:/ /www-nlpir.nist.gov/projects /trecvid/.

2) C.G.M. Snoek, KEA vande Sande, O.deRooij, etal. The mediamill trecvid 2008

semantic video search engine. In Proc. of TRECVID Workshop, 2008.

3) D.Cai, X.He, and J.Han. Efficient kernel discriminant analysis via spectral regres-
sion. In Data Mining, 2007. ICDM 2007. Seventh IEEE International Conference

on, pp. 427-432. IEEE, 2008.

4) J.Ye, S.Ji, and J.Chen. Multi-class discriminant kernel learning via convex pro-

gramming. The Journal of Machine Learning Research, Vol.9, pp. 719-758, 2008.

5) N.Inoue, S.Hao, T.Saito, K.Shinoda, I.Kim, and C.H. Lee. Titgt at trecvid 2009

workshop. In Proc. of TRECVID Workshop, Vol.2, 2009.

6) H.Bay, T.Tuytelaars, and L.VanGool. SURF: Speeded up robust features. In Proc.

of Furopean Conference on Computer Vision, pp. 404—-415, 2006.

7) D.G. Lowe. Distinctive image features from scale-invariant keypoints. Interna-

tional Journal of Computer Vision, Vol.60, No.2, pp. 91-110, 2004.

8) 0UOL,0000. 00000 UUULOOULOUODDOULOOULOUODLDDODOO.

In MIRU, 2009.

9) B.D. Lucas and T.Kanade. An iterative image registration technique with an ap-
plication to stereo vision. In International joint conference on artificial intelligence,

Vol.3, pp. 674-679. Citeseer, 1981.

Vol.2011-CVIM-177 No.28
2011/5/19

10) S.Lazebnik, C.Schmid, and J.Ponce. Beyond bags of features: Spatial pyramid
matching for recognizing natural scene categories. In Proc. of IEEE Computer
Vision and Pattern Recognition, pp. 2169-2178, 2006.

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

g O

MKL-SVMON=100000000 150000000000000000000000O

LJ:

0 9 Boat_Ship

0 10 Bus

0 11 Cityscape

o Faba i
!@ﬁ%mm-

it hin, i TR

0 12 Classroom

© 2011 Information Processing Society of Japan



