0ooo0ooo0ooooooDoo (MIRU2011)0 20110 70

HOGUOOOngramO OO OO0O0OOOOOOOOOOO

oo oof

o0 og *ff

oo oot

t000000 00000000 05998531 0000000000 1-1
11000000000 00000 05998531 0000000000 1-1

E-mail: fark@las.osakafu-u.ac.jp, ttsasano@m.cs.osakafu-u.ac.jp, tttkise@cs.osakafu-u.ac.jp

oboo0 oobooooboboooobooboobOobOoOobDOoboOoUobOOobOoboOOobDOobObOOobDOobOoooog
gooooobooooo0ooooOoooOooOoOoOo0oOooboOoOoooDbOoooboOoooBOGOOOOOODOOOn
Ub00Ongram 000000000000 OOCOOOOO0DOOOO0OO0DOOOOCOOOOOOOOOOOOOOO0
goboooHOGUODOOOODODOOOOOOOOOODOOOO0 ngramODO0O0D0OO0ODOODOODOOOODOOOOO
gbobdbDngram000000000O0O0OO0OOOOO0OOO0ODOOOOOOOOOOOOOOOOOOODOO

gogbgooaoboan

00000 00000000000, n-gramO0O, HOG OO, Bag of Features

1. D000

000000000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000¢ 00”00
0000000000000000000000000
000000000000000000000

000000000000000000000000
0000000000000000000000000
00000000000000* 000000000
0000000000000000° 00000000
0000000000000000000000000
00000000000 00000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000 [1J0Moore 00000O0D0000DO
0000000000000000000000000
0000000000000000000000000
00 [20000000000000000000000
0000000000000000000000000
00000000000000000000 (30000
0000000000000000000000000
0000000000000000000000000
00000 [4. 000000000000000000
0000000000000000000000000
000000000000000000 [5,/60000

O00*DO0O0O 000oooooooooooo

o0oooOOobO0o0obO0obouooOobooboOobooboo
goooooooo
gooooOobOo0obOOobOooboOobooboooooo
00o00o00o0o0oooooooooooDooooon
oooooOobo0o0ooOoboooobOoooooboooo
Joo00oOoo0oOooOOooOooooboooDgooooon
oooooopbOobOoooOooboOobooboOobooboooo
J0o00oO0o0oO0ooOOooOooooooooDgooooon
oooooOobo0o0obOOobooooboooobooboo
0oo00ooOoooooOOobOooooooooDooooon
ooooooooo
0ooooOobooobOOoooooooooooogn
oooobood ngram 000000 On-gram OO0
d0o00ooOdbo0oO0ooOOoboooOobOoooOooDoooon
oo0oobo0nO0DO0O0ODOO0ODOODbODOOOODO
000 ngram 0000000 0OO00OHamidOOODODO
000 ngram 00000000 OD0OOOOCOOOOO
00000000 MUDU0U0DHamidOOOOOOO
oooooopbOoboooooooboboooooooo
000000000000 nrgramOO00O00O00OO
O00D00oO0ooO0ooU0oooo HOGDOOODOOO
0oo0do0d ngramOO0O00OOOOCODOOCODOODO
Thurau D00 00000000 DO ROOOOOOOO
goobOoOO0oOoOoooObObOooOoobobboogoo
HOGUOOD 9000000000000 OO0ooooO
0 0 Bag-of-Features OO OO 0000 n-gram 000
000000000000 [10]0 Bag-of-Features O O O
gooooOoboOo0ooOOobooooobooboOobooo
oooooooooo
go002.00000000D000D000OOO0ODOO0
3.00000000 HOGUODODODODOOODOOOooOoO
000004.00000 ngramO0O0O0O00OOOOOO

IS1-26 : 247



input image
sequence

encoding motions
into symbols

register n-grams
for objects N

\
J
\

—

symbols representing
actions on desk

I

- - symbols representing
actions on chair actions on chair

=
n-grams for desk

—
e

<3
> U2e0
oo €0
N~ —
n-grams for chair

actions on desk

01 0oooooo

O0000OBag-of-Features 00 OO0 0OO0O0OO0OOOODO
000ooooooooooooooooooooooon
00OoOO0oDOO00oOOobOOobOoobOoOoos.oDoooe.
g7 000000000

2. Jgoooboo

Joo0doooo0ooDOoooooooooogo 1o
g00O00o0OOo0obOoobOoOoboOooboooobooooo
goodooooooooooooooboOolooooon
obooooboobooboboooooboooooDbo
goOd00oO0b0 HOGOODOOOOoOOoOODOoDOooOo
00D HOGUOOODODODODODOODOoODOooDooooo
obo00o0O0obOobOO0O0obOOobOobOoUobOOoDbOobo
000000000000 000000 n-gram O 00O
O00O00000Bag-of-Features 0 O OO0 OO QOODOO
00O00ooo0d0 ngramOO00O00O00OOCOOOO
oboooobooooboboooooboooooDbo
oo0o00o0od0ngram0O00O0D0OO0ODOOODOOOO
0ooo0ooDoDOo0ooooOoooooooboood

gbooooOOobOobOoO0ooOOoboOoboobooooo
Joo00o0OdDOo0oo0O0oDoDoooDooOoooooOooDo
obooobooboboOoOoboobobobooboOooboobo
goo00oOOobDOo0ooOOobOO0ooOOobOOooOoOooOoDbo
Jo0oooDoo0oooooooooooOo0O 100000
gooOoOoobObbOOooboObObOoOooOoooooDbDbo
0000000000000 0O00D0o0o0OooDg HOG
oo0ooooooooHOGUOUOOOOOOOODOOD
gooooobObOOOoOoOooobooobbobooDbOoo
oooobboOooooooboboobobobbooooo
ngram DOO0O00Ongram 000000000000
O0.,000000000RO0000D000D00D00DOO
gbo0o0OOobOo0obOOobOobOOobOOobOoOooOoDbo
0 Bag-of-Features 0 00000 0OO0OOOOODOOO
O0ngram 0000000000 O0OOOCOOOOO
00Oo0000O0obOOo0O0O0obOOobDO0bOoOOobDOoDbOooDo
gpooogoo

obo0ooOOobOoO0ooOOobOoboboOoooboobooo

oodb0dngramO00000000O00O0OCOOOO
gboocooobooooooboooooaon

3. Jgoooood

gbooooboobooboobobooboobobooobooon
gbobooboboooobooooboooooboon
ooboooobooooooboooobo10b0oon
OoooooooooooHoGUOOOOOOOOO
OO0 HOGUOOOOOUOOOOOODOoOoOoooooo
gbooobOoboooobooooboooooboon
oood

OoOO000O0000O00DO0oO0DbDO HOGOHDO n-
gramJ 0000000000 0O0OODOOOODOOOOO
ooooooHOGOOODOOOOODOOOOOOD
O HOGOOOOOOOOOoOoooooooooooo
oooooooHOGUOOOOOODOOOODOOOOO
gbooooobobooooobooobooboobooon
obooooobooooooDbo

3.1 JO0OooooHOGUOUODOODO

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000
0001000000000000000000000
000O0([600000000000000000000
00000000000000000000000000
0000000000000000000000000
000000000000000000000 HOGO
000O0O0O0OHOGOOOOOOOOOO0O000000
0000000000000000000000000
0000000000HOGOOOOOOOO0O0000O
0000000000000000000000000
0ooooooo

0000000000000000 HOGOOOODO
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000 HOGOOOOODOOO0O0O0O0O0000
000000040 x4000000000000000
ooooo

000000 (,) 0000 L0000000000
0000000 m; 00000 6,;00 (1),2)0000

IS1-26 : 248



oobooooooof 000 f,00000 20000
UybOO0000D0000000D00

mi; = \/ 10 3)2 + £y (i, )2 (1)
_ an—l fy(ZJ)
P = ) )

D005x5000000000000000000
000000000000000000¢,;090000
0000000000000000000000000
0000000000000000000000000
0m; 0000000000000000000000
00000000000000000 (3)000000
000000000000000A;0000000 0
j00000000000000000e0000 000
00000000000000000Y,,,,,00000
00000000000000000000000000

h',,:#

* Zblock h?j"'e

godooooooooooooooooooooo

Dh;jDDDDDDDDDDDHOGDDDDDDDD
good

(3)

3.2 HOGLOUOOOO

gooooooooOoOoHOGUUOUOOOOOO (O
gboob0 xOobooooboobodo xoooobo
0)00000000000000000000HOGO
Ub0Orngram 0000000000 OOOCOOOOOO
goboooobooboobobooobooboooooDbo
gboooogoo

gbooooobooooobobboooobooogoo
oboooobobooobooooboobooooonn
gboobooboooboobooooboboooooobo
ooooo

g20000000000000000000D000
gbooooboboooboboooboboooooDn
gboooboobooooboobobooobooboobo
gboooobobooobobooobooboooooDbo
gbboooooboboooooboboooboobooo
go000o00oD KmeansOODODOKOODOODOOO
gbooooboooobooooboboooooobo
gbooooooboooooboboooooo

booooboooooboobooooobooogon
goboooboobobooobooboboboooooboobo
oboboooooboboooooOobooooobooobn
gboobooboooboobooooboboooooobo
oboooooo

ggoooooooboboooooooooooon
OO0 HOGOOOODOOODOOOODOODOO HOG
gooooooooooboboobobbooboobbooo

Hoonmyrn] /1 — 5 @
FERAT—S A B2
7 = E
- [ ]
] b 4 :
| |
& st D AERK JSRRELRY ML | EBE
/ﬁxamilu\ ()
%
\73192@;@ A
& o 95243080 | M
51l
| |
| |
n
S | -
D" L A
7Ab7—s N\ — R A

02 00oooooo

Jod0o0oo00ooooo0oooooooooooooo
Tox1...2¢... 0OOO0OO

4. OJoggobooboodoodan

00000000000 DOo0Odn zoxy-..xe... O
000oo0ooOoooooooooooooooooon
o0o0oooOooooooooooooooooooon
000O00DO00O0O0DO00O000 ngram OOQOODO
0000 Bag-of-Featuwres 1 0 00000 O0D0OODOO0O
00000 ngram 0000000000 OOCOOODO
o0o0ooooooooOooooooooooooon
O0000ooo0ooooooooDooooooooon
ooooood

4.1 00000 n-gram 0O

ngram 0000 300000000000000O0
000n00000000D0000000000404dabed
0000000000000 ngramO n=20000
ab, be, cd0000n=30000abe, bedDOOOOO
O0dooooooouo0 A=xzpzy...2¢... OO0
ooooboood0ngramey O0DDDOOO0OODOOO

ﬂl’? = TtTt41 .- Ti4n—1 (4)
S ———

n

00000000000 00000000000000
000000000000000000 ngramO000
00»,0000000000000000000000
00000000000000R=100000000
0100000000000000000000000
ooo
00000000ngamO0000000000AD
00000000000000000000 (0000
Ty =zpy 000000 244,) 00000000000
00000000000 00000000000000

IS1-26 : 249



@ A [
oA A_'.l : )
l | , 08 [
A0 .
' n=3
AG@

03 ngramO00O0

gboooooao
boooooboooooboobooooobooogn
gbooodgbnegram 00400400

4.2 J0OO0O0OO0O0OO0OO0OO0OO0OO0DOOOO0ODOODOO

00 0Bag-of-Features 0 0 000000000 OODO
0000 negram 0000000000 DOOOOOODO
O0000Bag-of-Features 1 0 0000000 OOOO0O
0o0oDooOoooooooooooooooooon
gooboooooooooooDooooooooooo
go0o0ooooosIFTO SURFOOOOODOOO0OO
ooooDooOoOoooooooooOooooooooon
000oDoo0oooooooooooooooooon
ooooDooooooooooooOooooooooon
0oooDooooooooooooooooooooon
000 HOGOUOOOnegram OO0 OOOOOOOO

0500000000 AQ000000 n-gramOd0O0
00000 HAOODOOOOOO occODODODODOO A
O00ngram 0000000000 OOOOCOO
oooooooo

Ha(z}') = occ(zy, A) ()

gbobobooooooooobooboo«:bo0b00o0n
gooooooooboboooooooo T, 0DODDDOO
oooo0ooooooo0 ngramO000O0O0O0O He,
goooog

o00n000000 ngramO0O0O0O000O00OOO
goboobOooooboobooboboDbOn n-gram
obooboooooboboooboobobooooooon
gbooooboooboobooooboboooobooobo
gbooooboboooboboooboboooooDbn
gbobooooboooobboodd.000000 n-gram
gobooooboobooboboooobooboooooDbo
gbooooboooboobobooobooboooooobo
n000000 ngramU nO000000 n-gram 00
ooooooooooooonO0O0OO0100NODODOD
gbooboooid ngramO0O0000000C00OO00OO

oooooooooooNOODODOOOOOOoooo
000000000000 00oOoO0ooooooo () O
gbooooobooooboobooog

N
Ha(x™) = U occ(z}, A) (6)
n=1

oobooO0oOoobO0oOobobOoOoboboobobOooo
gobobooooooboibO ngram 000 n-gram 0 O
00o000o0o0o0oobDoooooDooooDooooon
oobob0dngram 0000000 D0OOOODOODOO
gooooooooooboog

0000B, 000000000000 P(x}Bg) O
OO0O0DO0 kD000 zp000000D00ODODOOO
Pz} B,) 0000000 AODODDO zpOOODOO
O000000 wp Oy 0000000000H, (x7)
oboooooooboooooobooo

Hy (a7) = w{Ha(a) )
P(a}[By)
s @ P(ccmBk)) )
dooooooboooooooobooooooo
godoooboooboooboobuoboobooobooo
goodoooboboboooooooboooooooog
00000000 ADOOOOngramO0O0O0OQOOO
HAODOODODOOODOODODOOODODOOoOooDOoao
gooobbbboooobobbboooooooooo
0000000000000 (9) 000 KL-divergence
Dk, 00000OKL-divergence 00O O0OO0OOOOO
000 HrOOooooooobooooooooooo
HaOODOODODODOODDOODODDODOODOOOODOOO
goooobobobooooooobobbooooooo go
god

n
wy

> Hafei)log %
)

j = argminDKL(HAHHT
i

Dy, (Ha|[Hr) 9)

(10)

i

oboooooooobooooobooooboooaon
obooooobooooooonbo

5. U U

ooooobooboooobooobiniooooboooon
oos0000000000000bO00O00000O0
gboooouobo4000000000000D000O0
gboboobobooobooboooobooooboon
gboboobooboobbooboooobindn-gram
UnO00000000CODOOCODOOOOOOOODOO
oboooboobooobooboooobooooobooo
obooooOobooooobooooobooooobooon
obooobOoboooooboooobooooboon
gbooooobooooonoo

IS1-26 : 250



(e 0DOO

(f)oooo

04 O000OO0OOOOOODOO

5.1 00000

000000 110000000 4(a)0(c)00000
000D0000(e)D(f)000000000000000
000(00000000000000000000
0000000000000000000000000
00000000000010000000 150000
0000000000000000000000000
0000000000000000000000000
00000000000000000000004.20
0000000000000000000000000
00000000000000000000000000
0000000000000000000000000
0000000000000D00000000000
0000000000000000000000000
00000000000000000000000 0°0
30°045°00000000000000

0001000000000000100003000
00000050000000000000000000
0000000000 640x48000000 USBO O
00000000000000005fps00000

000000000000000000000000
00000000000000000000000000
000-,000000000000000000000
0000000000000000000000000

Drawer| 00 07 00 00 00 13 60 00 20 27 |313
penf 00 00 00 00 07 00 07 40 00 93 00
Book| 0.0 0.7 00 00 00 00 33 20 140 20 13
pcl 00 00 00 00 00 00 07 87 07 07 07

Cup’o'o 00 00 13 0.7 0.7 307 07 20 40 47

0.0 00 00 0.0 0.0

query

Chairk 0.0 0.0 00 0.0 0.0 KUK

Door} 0.0 0.0 0.0 0.0 flNelY 0.0 00 00 00 00 0.0 0.0]

Hanger| 0- 00 00 00 00 00 00 4.0]

Printer - 1- 00 00 00 00 00 13 40]

Shelf|- ©- 00 00 00 00 00 00 10.0]

Trash [ESRM 07 00 00 00 07 00 00 00 00 07 73]

1resh gnelt ?f\“‘e‘\,\ a“qe(ooo( e cup P gook  pen Dra‘“e(ae'\e“

learn

05 n=500000000

gbobooooobodbOngram 00000000000
n=100 NOOOOOOOOOOOOooOoobooo
gbobooboooobo20000000000000
oooo0O KO i1koooooooooooooboo
gboboobobooobooboooobooooboon
obooobooboooboobooooboooooboon
gbooobOobooooboooobooooboon
oooobooo0 noooobogoooboboobooooboon
gboboobOobooooboooobooooooon
ooooooobooboobooboo0o Kooooooo
ooooooOobOobOo0ooobooo0 KOoooooo
gboooooboooood

5.2 00000

Usdn=5000000000000000000
00o00oo0o0oosr1%000000000 60
n=100 5000 ngram 00000000 OO0O0O
0000000000oooooooog 723%000
gb200000000000 s000000000C
O00oooO0oPCOOOOORT»UOUOOOOOOOO
gbooobOoboobooboooobooooboon
oooooooobobob02,000000 n-gram O
gboooooboboooooboboobooboboooon
oooboooooboooobd ngram0O0O000O0O
OOo0ooOoOooOe0OOUOOOOOOOODOOOOPC
00000 62.7%00000000000000000
oooooboooboooboooobooooboooboon
ngram 00 00000000O000O0O00O0O0OCOOC
obooooood

gdobooooboooooooooooooooooo
0000000o0oU00oooooooo 10.0%014.7%0
gbooobOobooobooboooobooooboon
oooooobobooobobooooboboobooonoo

O0600000000000D000DOODODOO0O (90.5%)

IS1-26 : 251



U ———
Drawerf 13 0.7 00 00 0.0 0.0]

penf 20 00 13 00 67 0.0]

Bookl 20 13 00 00 00 0.0]

pcl 00 00 00 00 00 0.0]

07 0.7 00 07 13 0.0 |

Cup

0.0 |

query

Chairk 0.0 0.0 00 0.0 00 JIGEN 00 00 00 00 0.0

Door| ©- 00 00 00 00 00 00]

Hanger| - 00 00 00 00 00 0.0]

printer|- 4- 00 00 00 00 07 00]

Shelf|- 1- 00 00 00 00 00 00]

Trash IERY 00 00 00 20 07 00 00 00 00 13 0.0

oS e potel, ngef poo" cna cup PC gook e jawefgect
learn

06 n=10050000000000000

0000000000000000000000000
0000 (505%)00000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000 PCOO00OO
00000 (000 26.0%00 14.0%0 00 18.7%, 0 0
00 12.7%)0
040000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000000
000,000 10020000000000000
0000000000000000000000000
0000700000000000000000000
00000000Ongam 0000000000000
000O0,0000000000000R,=20000
00000000000000000000000nDO
00000 ngram0000000000000000
0000000000000 ngram 00000000
0000000000000000000000000
000000000ngam 000000000000
0000000-r00000000000000000
000000000000000O0R00000000
00000000000000 n=140000 (74.2%)
0000000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000008000000 000000D0D0O0000
0000 KOOOOOOOO0O0000000o00o00o0
0000000000000000000000000
O00KOODDOOOOOOOOOOO00000000
000000000000KOOO0O000000000
00000000000 00000000000000

07 n0000000000000000

100

60

rate(%)

40t

20f

+—a include the same person
e—e exclude the same person

%0 100 150 200 250 300 350 400
K

U8 ODboooobooooobobooooboooooboboooobooo
goboog

goooobooobooboobooooboooboon
obooooOoboooboobooooobooooobooon
ooooooob0o KOooboooooboooboo
gbooobOobooobooboooooboooooboon
o0xK0ooooooooooooooobooobooobo
gobooooooboooboooboooooooon
obooobooboooboobooooboooooboon
0000030%000000000000000000
obooobOoboooooboooobooooboon
ooooobooboooooboboooboooooooo
good

6. 0O U

ooooboOooooooobosb00ooooon
oono

Ul10 oboobooooobooboooog
obooobooboooboobooooboooooboon
gobooboobobobo0Odn-gramO n=100 5
oboooooboooooboooobooooobooon
00000000 10.0%014.7%0 000000000
gboobOobooobooboooobooooboon

IS1-26 : 252



o0 HOGODOOOODOOODOOOODOOOOOD
gboobooboooobooooboboooooobo
oboboooboooooobboooboooboooooon
gbooboobooboobooooboboooooobo
ooboooboobooobooobobooobooobooon
gboooobooboboooboobobooobooooo
obooooooboboooooboboooooboobn
gboooobooobooboboooooobo

020 oOoboOobOOoboooooboobo
gdgbogbogboogbuoobgoboobaon
gboobooboobooboooobooooooobo
gdbogbooabouogbuoobaoboobooon
oooooooooooooooooopCcoooon
ggbobooaoboobooboboaoboabaon
gbooooboobooboooobooboooooobo
gbobgbogboboboboboboboobgbgad
gboobooboobooboooobobooooobo
oo0o0b0O0o0ob0o0oo0o0boo0obobo0odDO K-means
O0000D0oO0O0000000000X-meansO00O0O
ggbogbooaoboobooboboaoboaboon
gboooobooboooooboooooan
ggodbbboibddrngram 00000000000
gboobooboooboobooooboboooooobo
ggbgbooboaoboobooboboaoboaboon
gbooooboooboobooooboboooooobo
ggbgbooaoboooboobobobooboaboan
gboooobooboboooobooboooobooboobo
ggbgbooaobooobooboboaoboaboon
gbobooooobooboobobobooob nOobOnl
ggbgooboobooaobooaoboooboaon

030 DOoobOooboooooboDbo
gbooooboooobooooboboooooobo
gobobooobooobooboboobooboon
gboooobooobooboboooboobooooobo
goboboooboobooboboobooboon
gbooooboooboobooooboboooooobo
gogbooobgoobooboobooboobooon
gbobOoooooooooo4.20000000000
gobobooobooobooboboobooboon
gboooooobobooooobobooooobooo
goboboooboobooboboobooboon
gboooobooooboboooboboooooobo
goboooboobooboobooobd

040 OO0OO0OODOOOOODO

gbooooboooboobobooooboobooooobo
gobooooboobooboboooooboooooDo
gbooooboooobooooboobooooobo

obooooOoboooboobooooobooooobooon
gbobooboobooobooboooobooooboon
obooobooboooobooooboooooboon
gooobooooboooobooboboooboooobooon
obooobooboooboobooooboooooboon
gboboobobooobooboooobooooboon
oboooboobooobooboooobooooobooo
gboooobooooboobooooon
oooooobooooobooooboooooboon
ooobOooooboboOooooooobbooooon
oooooobooobooboooobooooobooo
oboooobooooboobooooon

Oos0 O0OOooooooooon

Ulob0oobooobooboboobobooobogon
obooobooboooobooboooobobooooboon
gboboobooboooooboooobooooboon
obooobooboooboobooooboooooboon
gbooobOobooooboooobooooboon
oooomoooooooooooooooooooo
gbooooOobooooobooooboooooboon
oooooooooboobooooboooooboon
ooboooboooobooooobooooobooobooooon
gboboobobooobooboooobooooboon
oboooooboobooobooboooobooboooonog

7. O 0O O

gbobobobobooon ngram0ooonoano
O0O000O0O0OBagof-Features 0O OO OOODDODODO
gboooooboboooobooboobooboboon
oboooboobooooobooooboooooboon
gbooobOobooobooboooobooooboon
obooobooboooooboooobooooobooo
gboooooboboooooboboooooboooon
ooooobooobooboooooobooobooo
ooooOooobDoOoHOGOOOOOOOOOOOO
gobooobooobooobooon ngram 00O
OO0 0OBag-of-Features DO OO0 0O0OOOOOOODODODO
gboboobobooobooboooobooooboon
obobooooooooobooooooooonoonoon
gbooobobosbboobobooboobooboon
obooobooboooboobooooboooooboon
goboooobooobooboobooooboooboon
gbooooobooooooobooogooo

U u

[1] M. Kitahashi, A. Kojima, M. Higuchi, and K. Fuku-
naga: “Toward a Cooperative Recognition of Human
Behaviors and Related Objects”, Proc. 15th Euro-
pean Japanese Conf. on Information Modelling and

IS1-26 : 253



Knowledge Bases, pp.321-330, May. 2005.

D. Moore, I. Essa, and M. Hayes: “Exploiting Hu-
man Actions and Object Context for Recognition
Tasks,” Proc. Int. Conf. on Computer Vision 1999
(ICCV1999), pp.80-86, 1999.

M. Higuchi, S. Aoki, A. Kojima, and K. Fukunaga:
“Scene Recognition based on Relationship between
Human Actions and Objects,” Proc. 17th Int. Conf.
on Pattern Recognition (ICPR2004), Vol.3, pp.73-78,
Aug. 2004.

A. Gupta, and L. S. Davis: “Objects in Action: An
Approach for Combining Action Understanding and
Object Perception,” Proc. IEEE Computer Society
Conf. on Computer Vision and Pattern Recognition
(CVPR 2007), pp.1-8, Jun. 2007.
oooo,0000,0000,00 0O: “DBNO
oo0oooUooooooooooouooooy oog
00000000000 (MIRU2008) OO0, 1S3-3,
pp.877-884, Jul. 2008.

A. Kojima, H. Miki, and K. Kise: “Object recognition
based on n-gram expression of human actions,” Proc.
20th Int. Conf. on Pattern Recognition (ICPR2010),
pp- 372-375, Aug. 2010.

R. Hamid, A. Johnson, S. Batta, A. Bobick, C. Is-
bell, and G. Coleman: “Detection and explanation
of anomalous activities: Representing activities as
bags of event n-grams,” Proc. IEEE Computer So-
ciety Conf. on Computer Vision and Pattern Recog-
nition (CVPR 2005), Vol.1, pp.1031-1038, 2005.

C. Thurau, and V. Hlavac, V: “Pose primitive based
human action recognition in videos or still images,”
Proc. IEEE Conf. on Computer Vision and Pattern
Recognition (CVPR 2008), pp.1-8, 2008.

N. Dalal, and B. Triggs: “Histograms of Oriented
Gradients for Human Detection,” Proc. IEEE Com-
puter Society Conf. on Computer Vision and Pattern
Recognition (CVPR 2005), Vol.1 pp.886-893, 2005.
0o000o,0000,0000: “00000 n-gram O
Jooooooooooooooo, oooo, Vol
110, No. 296, PRMU2010-114, pp.7-12, Nov. 2010.

IS1-26 : 254



