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Most previous methods for generic object recognition explicitly or implicitly assume that
an image contains objects from a single category, although objects from multiple
categories often appear together in an image. In this study, we present a novel method
for object recognition that explicitly deals with objects of multiple categories
coexisting in an image. Furthermore, our proposed method aims to recognize objects by
taking advantage of a scene’ s context represented by the co—occurrence relationship
between object categories. Specifically, our method estimates the mixture ratios of
multiple categories in an image via MAP regression, where the likelihood is computed based
on the linear combination model of frequency distributions of local features, and the
prior probability is computed from the co-occurrence relation. We conducted a number of
experiments using the PASCAL dataset, and obtained the results that lend support to the
effectiveness of the proposed method

TR EHA
(R - 1)
R [ e 22 =ais

2008 4E 2, 100, 000 630, 000 2, 730, 000
2009 4 1, 200, 000 360, 000 1, 560, 000

R

R

R
o 3, 300, 000 990, 000 4, 290, 000




BlLafrgE o 435 D
FR T ERALEE « N
F—U—R:asta2—FEV g,

1. BRSO 5
TR, T UMV A TN A T (& HERE
SEOW RPN, T B a— R U H—F
v MTIEMR DA N—= 2= 221, KA
BOTFTTHNVEBNERIND L IR,
FOEMERAPIHFEIN TS, L2 5%
FAEEIZ X DR BB T — % OABRIZ
RRNH D Z &b, FHEMEIC iéﬁﬁw
HOMBO=—ANEmE->TND.
ZD=—RIZEZDHRL, ANEOBRR %R
OIS Z R T Har Ba—FEVa v
DEIZBNT, — IR & T 5 b
TENREANATON TN D, HEONERE L
AT DUAT A EERST A LNE, v
E;%E/E/@ﬂﬁ@ﬁ%®—oﬁ%é
, IR TTIE, ZOZEMmO BEEA~D
—HE LT, A (what) E 21z (where)
%é@b% kT A L AREL TS,
BAREICIE, 573V (N, K, 4,
HEsE, A7, #HpL) ([ZET 2 WIEH
BHIAFET 2008 9D, (b LIFET D)
:L:&)é@i))%gﬁéﬁ \—uuﬁj—é kz}‘
— RO DO B TH S, L
No, F—7IVIZBTIMETH-TH
RSN B2 b, 512, R—MIKT
b o THHRBESCHP 72 & O LM I AF
Lfﬁzﬁ‘ﬁfcﬁé Ens —ﬁmq:@{zlguuﬁﬁ
W CIREERMBETH D Z ERMb5A T
5.
INETOFMBBREARY KD &, B
STEEL DR IZH KT A Bag of Features
(BoF) &FRIEN DT 7u—FRNEHTH S
ZLizonTiE, —EDOarytrYARED
NTW5., Zo7ra—Fi, RSO H
BUHEE (EA NT T L) 1TSS FETHY
W2 REREOELS L L TRET LD
W2, AT AV RNOEE), RELMGEOLESE), M
W 7s Pl %éﬁfﬁ%f%ékwoﬁﬁﬁ
HBH. L ZAN, BoF 1T RIFEAESE
DOAFFE T *&®F@W EﬁéﬁT:)
DR DS S f@“é W ZENRRELE SN
TWa.

2. WHEOEM

HEaRT 4 7 A

{5/ 5 — Rk

BoF l2BW T T 2 oiFLZ R
WY 0 Bk AZ R R 5 L3, T
ﬁU@i@K%HLk?%%%ﬁ?é.%i
X, THERH] 2> TV D DI RIROSHA
[R) TiE72< TA) THY, TH] O
EOTWHDIE 4] Tl T4 7] T
HHEIIT, 7TV OHBUITHEERD S
iTT%é BT OLEEZEETDH L
(& VRS of) B A2 D DN, KREFTED
%Km&%ﬁf%é

AWFFETIT, mF \Z & D — W IRFERRIZ Y
0 FTe. BARMIC
()%%%%% oib,
WD 17 2 58k
(2) WK%z, 2%,
LR ONLE (fEEk) %58
THOOT AT XAOEE . &
o, BT 2 OFEHRICRET S
Pt 2245 &4, 73V odti %
ERELIZFEEZRELT, 7V oL
W D BEES O — IR TR~ O A B & R RE
T 5.

BN E
BN E N

3. WrgED HikE

e A Tl _7= L 91T, AWFFELE Ik
AT IZ S BoF o7 7 e —F 7T, (1)
MiRERE (2) WiEBRHO T LT X 8%
BRZT 5. AIE OMIERERC WX, BT
TV OIEIZE S FRTEREZEALT, &K
KEHHESR (MAP) HEEDOHHAA T, HRIC
GENDIENT I OMEROLERERD D.
BEOMIEBRHICI N TIE, MR ORs R
PO TEIND RFTRFEOR LR L, MK
FEOBFEEZ FHNVIZL T, v /va T
R (MRF) o MAP HEEIZ X 0 fEI & 21T
W, RONLEEHEET D.

(1) OMIERFEIIZBNTIE, LT Y-
VA TTINTY AL 5T 5.
OLFEET IV OHEE
RAEBEOE A T T L%, KT 2 OF
(EHREZFEABEE LT, 7TV DL A
N7 AOBEREAETEREIND (THES
M) . & RPTREE O AR EE B IE AR (2
Y ERET D E, ERSMOFEENS, B



EafATiICEE TT LN TE S,

g
§
4
i
H
$

Visual Words

T4

=T

@R O FRIMER T T L OB

BT Y DT EN TR EGT —
HEMENTT 22T, 73V alhTsal
b BN —MOERNICHATT 2 MR E a (T
b FEksy &35 &9 AL 52 #5356 2
ENTED (TREM). B, 17300
AR IEBR AR 0 2 BRI, & T
=Y ORI BATHE FAWT, i
WRERITDHZLENTED.

@mKF LM (MAP) HEE

L L ERHIEROFETH X b D TR
EIKALT D MAPHEEIZ LY, £ TV D
fAERZHEET 5.

PASCAL Visual Object Classes Challenge
RETABRSN TV O BT —F N—2 %
FAWT, BETFIEOFIMEERGET 5.

(2) OYEmHIcE T, LFov )
VAN TT NI ALERRBT 5.
ORI AEDET UL
KRR ORT 2TV &, {7
DY Z 87T LOBMNOHEET D DI
NEETH 5. £ TAMETIE, BERELIC
XolBons& 073 OFEREEZFIH
T 5. XA RANZHED &, HDRFTRE £ 2
AT Y c OMIRIZIET DHERIL, BT Y
c DIFELRLE AT IV ¢ 26 R[ATRIE £ 2
FAETHMEE (FZIXBER O L 5 I IES A
TET ) OIS, Lin-oT,
BT Y OFIELREZTME T L2 LT, %
JAPTRE OB T 27 TV N KV IREI L

iL.al.
)

5.

@~ /v a 7R (MRF) O MAP #EEIZ L5
AR

BB E R T IVIBTHIMET LD
RSB 0BT D BRI, MR OERE M X E
BTN LD 22T, FRITEEN
BT 27 TVICET LR CLE) ik
Fem OMEREME (FRIMER) 2B JE L7 MRF O
MAP HEEIZ L 0, fEIEI AT .

WIARTER D6 L RIS, AFE&RT — ¥
NR—=2 % W TREFIEORINEZ RFET
5.

4. WRIEEE
WIRFRBNCB L CiX, $kx 7273V OB
KRR~ OEHRIZFT 5 2 & 2RI
Wo L, BTV OERLRTEEN)
V—=rDaAYT XA NEEE LIRS E
BRLUE. BIAMICIE, RS e 2 75
LOBMIEAERIIESS BEDOET L, BLO,
HBATINC L D HERBROET AN D, &
KEBHRHEEICIVED T Y NEE T
WCHFAET D EEHET S, (FRBMH)

—J, WiERECE L TX, kT3
DZERI It BB L C, 777w b
FRHWESRA T RE L. Bk Lozl
THEONIZ AT U OLELE R %2 Hle R
ERHRIRT LT, BOLRIRER LT I
VOMKICERT DHEREZFHATE 571201,
J1 7 3V O ER E R I B AGA
TpZ EINTE A,

AMFEREO RO —IE, =2 Ea—F
B a e b NTE G Y — GRERICEE T
HENERBEDO S VR T ATh S G
DGk« FfiE R Y 7 A (MIRU2008) (23
WTA—TNREEL L THRIRENE., 72,



E B 2% Pacific—Rim Symposium on Image
and Video Technology (PSIVT2009) (T % £
RNz, oI, EFERBEFSSFCGH
EE, 7o BN, JEILEmLES Progress in
Informatics B I NHREI N, Ll ED
Db, BRI T Y A E
AT DHENIKMIEDOERN T AT 47T
X, ERNANOIZEEIZ—EDA R M ah
ATeEEZD.

AWFGTIRE T, —BMIAERRICB T 5
TAVHEEOENESEH T, LD
DOHT IV OHREGELT—¥ ¥y FEXR
LTV, ABOBEL LT, AF—J¢E
V74, DF0, B7 T VEOHEM~DxtIG
NEZHND.

5. ERRERLE
(BFFEACEESE . BFSE 003 M ONHLEERFZE 3 12
X THR)

UdEssam ) (B2 1)

(1) Takahiro Okabe, Yuhi Kondo, Kris M.
Kitani, and Yoichi Sato, Recognizing
multiple objects based on co—occurrence of
categories, Progress in Informatics, 7,
pp. 43-52, 2010 (&KiFidH V)

(2) (L, ITRRIER, Ry U AEHE,
VeflRE—, B 7 3V O EZBE LR
KD EHIIRTET, B HBE P GE,
J92-D(8), pp. 11151124, 2009 (HFHH V)

(&)l Gt2 1)
(1) Takahiro Okabe, Yuhi Kondo, Kris M.

Kitani and Yoichi Sato, Recognizing
multiple objects via regression
incorporating the co-occurrence of
categories, Lecture Notes in Computer
Science: Advances in Image and Video

Technology (Proceedings of the 3rd
Pacific—Rim Symposium on Image and Video
Technology 2009)5414, pp.497-508, 2009 &
1A 4B, &5 (EHdHY)

(2) [MEZESL, RERER, RKu27 U A,
VERRE—, H7 3 O EZBE L -WIER
W, 11 R ER O - BET R YT A
(MIRU2008) Gm3C%E, pp.217-222, 2008 47
H31H, BHR (EHHY)

(X&) (G0 )
(FRE/S PERE)
Ok (GO 1)
ORI (B0 fF)

(£ Dfth)
R i

http://www. hei. 1is. u—tokyo. ac. jp/ okabe
/index. html

6. HWFFTHLAR

(D) W7 e

M8 2294 (OKABE TAKAHIRO)
HRUKS: « A FEHANAFZEAT - Bh#k
TFge &5 00396904



