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Object Detection
— Model of Foreground and Background —

K. Sumi’ M. Seki* H. Habe'l
I Department of Intelligence Science and Technology
Graduate School of Informatics, Kyoto University
! Advanced Technology Research and Development Center,
Mitsubishi Electric Corporation
I Department of Electronic Science and Engineering

Graduate School of Engineering, Kyoto University

Abstract. Object detection is a basic problem of image understanding in a real environment. It
can be defined as means to segment an image into foreground regions and background regions.
There can be two approaches in object detection. One is to use characteristics of appearance
of target objects. The other is to user characteristics of background. Those characteristics are
referred as to foreground model and background model respectively. Those models are obtained
not only by prior knowledge but also by examples gathered on line under operation. In this
survey, we focus on background model and foreground model proposed in recent object detection

researches. We also discuss model acquisition, learning, and classifier employed in them.



1 O0o0oon

ggboobooooobooobooooaon
gogoooboooooooboobooooonon
gboboobooooobobobobooooon
gobooboobooboobooboob
gobooboobooboobooboob

gboboboobooooooooooobobo

goooboobooboooobbooobooo
gboobooboooobobobobooooon
ggoooooboooooooboobooon
gogoooooboooooboboboooooon
gbobobobobobobobo
gboboboboboobooboobobooon
goboobooooboooobboooboob
ggoooooboboooooooboobooon
0100000000000 00000O0O0
gogooobbooooooooboboooooon
gogboboobbooobobooooboboob
goboooboooboooboobooogon

gboboboobooooooooooobobo
goboobooooobbbooobobooobobo

O000O0O0OC0OOoOOOoOoOoOoooOoOoO 1(b)
ggooooobooooobbooooon
ggoooooboboooooooboobooon
gobobooboobooobboooboob
gooooo

(a) Dalmatian Dog
(Richard Gregory)

(b) Estimated bound-
aries of the dog

0 1: 000 000000 (Richard Gregory)(a)
ggoobbboooooobobboooooo
O00000000UoOoooUooooooo (b)
goooooo

O00000000O0U0ooooO (booogoo
00)D00ooooooooooooooooo
gbobooooooboboboobooboobo
gobooboobooboooobbooobooo

ugbooobobooooobobobooooooon
ubobooooooobooboboooooooon
uoooooooogobobobobobobo

gbooboobooboobooboon
ubobooboooooboobooboooooboon
ugboobooboooooobobooboonon
ubobobooboooboooooog 1000 00
oboobooboooboobooobooooo
uboooooooogobobobobobobo
oboooboobooboobooboobo
ugbooboobobooooooboooooon
ugooboobooooobooboobooooboon
uboooooooboooooooooogoon
goboobooobobobooooogooboon
ooboboobboboboooobobooboob
oboobooboobooboobooboooo
ooog

gooooobooboooboooooboobon
ugooboboooooooboooboobooon
obooboboobooboobooobooooo
ggboboobboooooobooooboooo
oboooboobooboobooboobo
ubooouoooooboooobobobooon
ubobobooboobooooboobooboon
ubooouooooobooooboboooon
oboooboobooboobooboobo
oboobooboobooboooboboooboo
obooboobooboooobbooobooo
ggboboobboooboooobooooboooo
000000000 [1jooo0ooooooo
ubobobobooboobobooboboob
ugbooobooooboboboboooooon
00000000o0oo0oooooOo 2o00
0000 3,400000000

11 0J0b0ooobooboon

00000000000000000000
000000000000000000000
000000000000000000000
000000000,000000000000
0000000000

0DO0D000000000000000oon
000000000000000000000
000000000000000000000
0000000000000000000000
OO0 (5 [6][7]00000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000

gboobooobooooooooboooobobobo ooboobooboobooboobooon



gbboobboooooobboooooobono
gobobbooooouoboboboooooooo
00000 ®0U00000o0oouooooo
gooobobooooboomvobobooboob
gogbooooo
gogobobooooboobbboooooon
gbboooooouoboboboooooobon
gboboooooooboboboooooobon
gbobobbooooouoboboboooooooo
gooboboooobobobobobooon
ggooobobbooooooboooogo
ggoobbboooooobobbooooonoo
ggoooboboboooobobboooogo
00000000000 00910 00000
doooooooon
uobobobodooogooobooboboooooa
gbobbbooooouobooboboooooooo
gbooooboobbbbooooooogo
gbooboobobbobobobobbooooon
googoogooleeoobo,boobogn
gbbooooooobooooooooboon
gbobbbooooouobooboboooooooo
gbobbbooooouobooboboooooooo
gobobobgsoooooobooboobob
gbooboooobobobooooobogooon
ggoobbboooooobobboooonoo
gogboooooobooboooobobooobo
000 oooooooooogaoa
gbboooooobouoooouobooooboon
gbbooooobooboooooboboooobn
gogoobooooboboboobooooon
gobbooboobooobooboobooboooo
00000000000 DARPAOOODOOO
00 00ALV (Autonomous Land Vehicle)[11],
VSAM (Video Surveillance and Monitoring)[12]
ogoooubooouobbooooboobo,on
gdbooboobouobooboobouobon
goobobobobboboooobooooon
ooIrsocoo00oooooooooooooo
goooboooobooboboooboooo
gbbooooooobbobooooobon
dooooooooboon
ubooboobooboboobbobobo
O,CT/MRIDOOOOOOO,0000000
ggoobbboooooobobboooooo
gogogobbbooobobobbbooooon
ggoobbboooooobobboooooo
gbobooboboooobobobobooboon
gbbooooooboboooogouoobon
000000000000 [13]000oXod
gbobbboooooobobobooooooobo
godoooobobobbboboooooooooo
gboobobobboobboboooooboon

uboobobooooboonoobooboonooboan
uooobooooooooboboooooon
ooooooooogobobobobobobo
oboobooboooboooboobooooo
0000 (14 000000000000o00
ggbobooboboooobooboboboooooo
ubooobooooooooboboooooon
ubooobooooooooboboooooon
ugboooooon

0000 (15 00000ooooooood
vboooooooogbobobobobobo
ooboobobooboobooooboobooobooboo
ubooobooooooooboboboooooon
uboboooooboboooooooooban
uboooboooboobooooboooooboon
gbobglegobooooooobooboooooon
oboooboobooboobooboobo
uboooooooogobobobobobobo
obooboobooboooobboooboobo
uooobooooooooboboboooooon
ubooouoooboobooobooboobobooon
ubobooooobooboooobooooooboon
oooooooooo

gbwooobogooooogo,bobooooob
oboooboobooboobooboobo
000000000O00ooooooooon [16]
uboboobooooooobooooooooon
ubooobooooooooboboboooooon
ubooobooooooooboboboooooon
ggobooooboooooooooboogo
oboooboobooboobooboobo
oogboobooooooobooooboooooboooo
ubooouoooboobooboobobobooon
ugbooboooooobooboooooooon
ugboooboooooobooboboooonon
ubooboooobooaoo

2 Jogooo

gboobooobooboobooboon
ugboooboboooooooboooooonon
uboooouooobooooboooboooboooon
ubooouoooboobooooboboobooon
ggboboobbooobooooboooboooo
ooooooooooooon

21 0OO0OoOooo

gli1gooogoooooboooboboon
ggboboobboooobooooooooooo
00000000000 0oUoooOoO (o)
00000 (@oO)oboooooooooo —o
gboooooboobooboboobbooo
20000000000000DOODOO 200
obooboooboobooboobooooo



ggooobobooooooooboobooooon

gobooobooooooboooboooooboaon

googboobobooboooooboon
goobboogoobooooboooboboboboon
O00000o0ooo0oooO0ooUoo (oooo
0)00oooooooo

OBJECT
MODEL

|

OBJECT
}’ CLASSIFIER 1 REGION }
BACKGROUND
REGION

02000000000000D0O0OO

IMAGE
INPUT

boobooboboboobobooobooo
ggooobobobooooooooboooooon
ggoooobobooobooobobooooon

gobodoboobooboobbooboooooan

g3bo00booboboooobooobgoon
gobgoobooboooooboboooboob
gobooboobooboooobbooobooo
gobooboobooboobooboon
gooobooobooobobooobooobooo
gbopboooooooooooooobooooon
000 (D000D0DoDOoooooooooon)
gooobooboobooobboooboob
goooboobooboooobbooobgooo
ooo

OBJECT
MODEL

1 }

FEATURE OBJECT
EXTRACTION CLASSIFIER REGION }
BACKGROUND
REGION

U3 00boobobooboobooooa

LEARNING b

gboboboboboboobbooobobooo

gboboboooooooooooooobobo

gb,0b0oboboooboboobooobobon
goboboboooooooobooobooooon
gogbooboobobooooobobooobbbaon
googboogoboogoboooobooobobon
goooboobooboooobbooobgooo

000000000000000000000
0000000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
0000000000

00000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
00000000000000000000 (0
40000000000 (050000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
00000[17]000000000000000
000 (18000000

BACKGROUND
MODEL

! !

OBJECT —
CLASSIFIER REGION CLASSIFIER o
1 CANDIDATE 1
BACKGROUND BACKGROUND
REGION REGION

U4 000000000000DODO0O0O0O0ODO

OBJECT
MODEL

IMAGE
INPUT

22 0O0O00OO0O0DOOOO

gboboooobobgobobobooooog
obooboobooboooobboooboobo



Ul dbobooooooodoog

00 00000 | 000000 | 000000
0000000 |[000000000000 |[00000000000000 [00000000000000
O ooo 00000000000000 | 00000000000000
ooo 00O000D0o0o0000ooo
0oooo
0000000 | 0000000000000 |00000000000000 [00000000000000
0/00000000000 |0000000000 0oOoooooooooooo
00 00000o0o0oo
0000000 |000000000000 | 00000000000000 |[000000000000000
0000000000000| 00000 0000000000000
000000000000
0000000 |000000000000 |00000000000000 |[000000000000000
0oo 000000000000 |00000000000000 | 000000000000000
000000000000 |00000000000000 |0000
0000000000000 | 0000
00000000000
0000000 |0000000000000[ 000 00000000000000
0oo 0000000000000 ooooooooo
00 (0000000000
0ooo0)g
0000000 |0000000000000 [ 000 00000000
oooooo 000000000000
000000000000
00oooooo
0000000 |000000000000 |[00000000000 000000000000000
oooooo 000000000000 000
ooo
0000000 |000000000000 | 000000000000000 [000000 (00000000
0000000 | 00000000 ooog oooo)
0000000 |000000000000 |[00000000000000 [00-00000000
0o0ooo0o0ood ooood
0000000 | 0000000000000 [00000 00000000000000
00 000000000000 00000oO0O0ooo
0oooo0o0ood
0000000 |000000000000 | 00000000 00000000000000
0oo 0ooo0O0oooooood 000000000000000
00000000000 00
0000000 |000000000000 | 000000000000000 [00000000000000
O 000000000000 |000000000000000 |00000000000000
oooooood 00o00o000o0oo 00000oooo
0000000 |000000000000 | 00000000000000 |[00000000000000
0000000 | 0000000000000 00000000000000
0oo 0000000000000 00O000D0o0o0000ooo
000000000000 00
0000000 |000000000000 | 00000000000000 [000000000000000
O 0ooooooo 00000000000000 |000000000000
ooood
000000 000000000000 [00000000000000 |[0000000000 (0000
000000000000 oooo)
000000000000
0000000 | 000000 (00000000000 00000000000000
oooooo 00)0000000000 00O000D0o0o0000ooo

oo

oo




BACKGROUND
MODEL

OBJECT
MODEL

!

CLASSIFIER
2

IMAGE OBJECT
INPUT REGION

BACKGROUND
REGION

Us:0bboooboboooobbooooboooo

CLASSIFIER
1

gbobooboobooooooooooobobo
gobooobooobboooboooboboboob
gobooobooboobi1oboobooon
goboobobooobooooooobooogo
gooooboooobooooooobooogoon
oboboboobooooooooooogooo

23 0000

Uo2200000000000000D000O
goboooobogoobboooobooboogo
goooboobooboooobbooobooo
gobooobooooboooooooboobooon
goboobooboobobboooboob
goooboobooboooobbooobooo
gobgooboboooboboooboobooo
oooboboboboooooo

obobobooobooboobooobooob
gobooboobobooobboooboon
gbobobobobobo

000100000000001000000
0000000000 o00oooooooon
gooooooboooboooooooon
0 0O O fail to detect, 0 OO false negative
ogoooooao.

00020000000000 20000000
0000000000 o00oooooooon
000000000000 dfalse detection,
false alarm, 0 0 O false positive 0 0O 0O 0O
oono.

OO000O000o00o0oDOOooOoOo eoooo
dbooboooobuodbooboobon
ooobo QoOODoOOoODOO0OedOOOOOOO
oboboooobooboboooonDg Ty
gboboobo, 0boboboooobob
gobooobooobbooobooooboooon
00000000000 (False Negative) 0 0O
O (False Positive) 0000000000000
goooobobboooooooooo 1, O
gobooboobooboooobboobooo
gobgooboboobooobboooboob

1.0

IMPOSTER
(similarity of
other ohjects)

\\\\\\\\\\
nnnnnnnn

GENUINE
(similarity of
genuine_objects)

occurrence
T T T T T

False Negative alse Positive
her

similarity score

U6 00boobooooooonboog

1.0 7
F Algorithm-A e

,'/,;',_\Q‘
Algorithm-B '/"Q-
_ 2 &Q
Tn=Th2 )
e
/
n=Thn

o©
&

False Negative Error
o
o
=
T

Tus

: T=
P Evaluation Limit Value \ ‘
-
.

0.001 V2SN

0.01 0.1 1.0
False Positive Error

07 00000000000000 ((ROC)ODO

ugoobobooooooobboooooo
ugoobobooooooobboooooo
00000000 (SsvMOO)0ooooooo
oob 7,00000000000000DD0O0
ubooboobooboobbooobono
oboobooboooboooobbooboooo
U7, 0000b0b0bbbodoouooooo
oobobogooooooooooonog 1, 000
ugdbbooobobouoouobbouooobboon
oooooooon0 ROC (Receiver Operator
Characteristics) 000 (O 7) 0O O00OOROC
O DET (Detection Error Tradeof) 00O OO
oorOCOODODODOODOOOOOOOOOO
ubboobooobouboobooooboon
00 (DO00D0oOo0O)ooo0oooooooo
ugoooooooobooog

0000 (false negative) DO OO OO0 (de-
tection rate) 00 0000000000 DOOOO
udboboooooooobbobboogooobo
l.oo00bOooobOoryobooobobooon
ugobobobooooouooboobboooogooobo
ugoooooboooobooog

O00000000o0o0ooooog (Evalua-



tion Limit Value) 0000000000000
00000000 NOOOOOOOOO0O00O0
00000000000 00000O00oOn
0000000 py 000D0000O0 pp O
000 4000000000 py000 p, 00O
00000000000 0000 MOOOOO
000000000000

B = ZX =0 (N— X)lxlpH(l_pH
B= 1-%, = X)IleL(l_pL)
oooooooonon pmy 0 200000
000 (M=00000 pgy OODODOO
B=1~1~pmin)" (3)

O000000o0ooUoooo %% o0o0oo
OO00000000 B=090000 ppn O
gboboboboboooooboooooon

3
4
Pmin ( )

0000ooooUooo 1% 0000000
gbobgbog seobgboboooooon
gbobobobobobo

)NfX

)
V(@)

N =~

3 duoouobood

00000000000000000000
00000000000 (00000000)0
0000000000000000000000
000000000000000000000
0000000000000000 [19]0 [20]
0000000000000000000

01000000000000000000
000000000000000000000
000000000000000000000
000000000040000000000
0000010000000000000000
0000000000000000000000
00000000 (00000)0000000
000000000000000000000
000000000000000000000
0000200000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
3000000000000000000000
0000000000000000000000
0000000001000000000000
000000000000000000000
0000000000004000000000
0000000000000000000000
00000000000000000

3.1
3.1.1

oboobon
gooogad

00000000000 (oooooo)o™
ogbooboooooboboboooooboooboon
ggbboobbooooboooboooooboooo
ugboboooooooboboboboboogooobo
ydbodbboooouooobooogoooo
udobbbooooouooobobooogooobo
ugoobobooooooobboooooo
000000000 21jooo0ooooouod
(Normalized Vector Distance) D00 D0 0000
oboooboobooboobooboobo
udotboboboooouoobobuooogooobo
O0000oooo 22,230

ggoobboooooogoooboboboooa
uobogotbobooboouooobooobooan
ggboboobboooboooboooooboooo
0000 (Peripheral Increment Sign)[24, 25] O
oboobooobooble00obOoooonbon
udobbbooooouoobobuooogoooo
ugoobobooooooobboooooo
udbobooooooooobobooogooobn
oboooboobooboobooboobo
vooooooobgobobobobobobo
oboobobooboobooboobooooo
oboooboobooboobooboobo
0o0oooo (26,27, 28]0

gooboooooouobbooogooooga
0oooooooobooobognD FFTOODO
oboooboobooboobooboobo
uooooooboo220b0bobooboboon
oboooboobooboobooboobo
0000000000 Ruuoooooood
ugoooooobobobbboboooooooago
20000b0o0bbo0bbuooub 2000
ubbogobooooobooboboboobooon
obooboobooboobooobooooo
ubooooooooooooooon

gbobooooooooooooooooo
ubooboobooboobbooobono
ugobobobooooouoobobooogooobo
ugoobobooooooobboooooo
ugoobobooooooobboooooo
O0SobelDOOOOO0OO0OO0OOOODODODO
oboooboooboboobooboooo
oboooboobooboobooboobo
000O00O0O000 (300

ggooboboboooooooboboboooa
udobobbooooouobooboboooogoooo
udbobboooooooobobooogoooo
0x?20000000000000000000

0 [31, 32]0



3.1.2 0O00O0OO

0000000000000 b00000on
000000000000 000O0bO0oooon
000000000000 00O00o0o000on
gooooboooocooooooocoooon
gooooooboooboooooboooooon
goooooooooooocoobooooooa
gooooboooocoooooooooooo
J0d00oO0OO00oo0ooooooooooon
000000 0o0o0oo0oo0ooooboobooooo
e J00DOODDOOODLDOODOOODDO
e JO00DOODOODOOODOODOODOO

ooogno

e UOOOOOOOOOOO

00000000o0oooouooH/WOO
DDDDDDDDDDDDDDDDD[33]DDD
000000000000000000 [34],35]0
O00OIvanovOOOOOOOOOOOOOO
0000000000000 (warp map) 000
000000000000000oonooooon
JdoO0o0O0O0000ooooooooooo
goooooooooobooocoobogoooon
O0000000D0000 occlusion shadow O O
goooooooocooooo3soooooon
goooooooooooooooooooo
oonoooo

gooooooboobooooobouoooboodg
000000O0000o00oo0oboooOoooon
J0oO0o0o0O00000ooooooooooo
0000000000ooooooo [35],36]0
gooooboooocooooooocoooon
godoooooooooooon [37]|:|

gooooobooooouooooooood
gooobooooboooooooocoooooo
gooooooobooood [38]DDDDDDD
00000000000 00O0000n 390
O0o0oo0ooooooooo

3.2 00000

oooobooobooboobooobooon
oobgoobobooobobooobooobooo
oobgoobobooobobooobooobooo
gobooboobobooobboooboon
gobooobooobooooooobooboooon
goooboobooboooobbooobooo
gboboobo

3.2.1 0O0O00O0O0O0O00O0OO

ogooooooboobooooobooooo
000000000 0O00000o0 400000
0000 4)00000000000O0OO0O0

0000000000000000000000
00000000000000000 [42],[43]0
000000000000000000000
0000000000000000000000
000000000000000000000
0000000000

3.22 0O0000OO0OO00OO

gbooboobooboobooboon
000000000000 HaritaoglubOOOO
ooboobooboobooboobboooo
0000000000000 [44,45,46)0000
Yamazawa U000 000000000000
00000000 470o0o0ooooooood
obooboobooboobbooobono
oboooboobooboobooboobo
gooboboobooboobooboboooo
ooooooooobooooo

3.23 0000

00000000000000000000
0000000000000000000000
000000000000000000000
0000000000000000000000
0000000000000000000000
0000YUVODOOOOOOOO0O000 (48]0
0000000000000000000000
[49,50)0000000000000000000
000000000000000000000
000000000000000000000
00 [(51]00000000000000 [22, 23]
0ooo0ooon

3.24 000000

00000000000000000000
000000000000000000000
ubobooboooooboobooboobooooon
OO0Grimson 00000000 COOCOOOOK
0 @05 0000000000000 0OOO
(Mixture of Gaussians) 0 0000000000
052,53, 540 0000000000000O0
00000000000 00o0oo0o000000
0000000000000000000000
D00O0DKmeans DO OOO0OOO0OOOOOO
uboooboooobooobobooboooboon
ubooouoodobooboooobobobooon
0000000000000 00000 [55 0
000000000 o00oo BeLbB7ooo



goboogn

3.25 000000

oboboboobooboooboobooon
goboobobooboooobboooboon
gobooboobooboooobbooobooo

non-parametric 0 00000 [58, 59]0 0000

ooooooooooooooooOoOoboon
gobooboogonboo
O00000Elgammal 00000000OO
ooooooooooooooooOoOobon
O000000O0O0ooo000 (kernel density
estimation) 00 0000000000 0OO0OO
O00000ooOoO eojoooooooooon
O0oo0ooo0oO0ObO0O00O0b0000000
0000000 HanOOOOOOOOOOOO
000000000 (Sequential kernel density
approximation) 0000 (610000000
ggooobobobooooooooboooooon
gboobooboboobobobobobobon
000000 0 variable-bandwidth mean shift
0[62,63000000000

3.3 00000
uboboboboobobooboboobooboon

gboboboobooooooooooobobo

3.3.1 00000

gboooooooobooobooooboon

gboboboobooooooooooobobo

gobooboobooboooboboooboob
ggoooboboooooooboooboooooon
0 [21000000000000D0O00O0DO0OO
ggoooobooboooooooboobobon
gobgooboobooboobooboon

gbobobobooooooooooobobo

O0000000000000D000O t0 t+At
gobooboobooboobooboob
goooboobooboooobbooobgooo
00 [640000000000000O0O0O0OO
goboooboooobogosgobbooon
gobgobooobooooooobooobooon
oooo

3.3.2 00O0O0ODO

obobooooboboboobooobooo
gooboooooooboboooooogon
gobooobooooooooooooooon

0000000000000000000000
0000000000000000000000
000000000000 [65),[66], [67, 68],69]0
000000000000000000000
000000000000000000000
000000000000000000000
0 [70]0

000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
0000 [71,72)00000000000000
0000000000000000000000
000000000000000000000
0000000000

3.4 00000

4000000000000 00O00DbOOO0
ubooobooooooooboboooooon
ugboooooon

3.4.1 0O0O0OO

00000000000000000000
OMOOOOOOOOONOOOOOOOOO
00000000000000 (73000000
000000000000000000000
000000000000000000000
000000000000000000000
000O0OMOOD0O0O0O00000000000
0000000000000000000000
000000000000000000000
000000000
000000000000000000000
00000 (19 00000000000000
000000000 [74],[75], [76],[77)00000
000000000000000000000
000000000 [78]0

3.4.2 0000

000000 000oO0o0ooOoooooooa
00o00d0oo0oooooooooooooo
O0oooog (798000000
e OO DODOODODOOOOOO
e 0D DOODODODOOOOOOO
e JOOODODO
000000 0000O0oooooooOooon
00003000000 0000000o0nboa
00000 (81, 82]0000
e 10000O0O0O DO attached shadow O O OO



gboobobooboooboboboobooooon

gooboooboooooobooobobooooon

O00O0O000O00DOO0O0Ob0OO “HNumination OO0O000OOO0OOOOODOO LOOCOOOOO

Cone” 0OUDODO [UOOOUDOOOOO
0do0ooobooobodboobooooobon
0o0o0ooooooooooooooooon
O [84]0
oodoooooooobooooooogn
gooobooooooooooooooooaa
(DO)ODOoDOoOoOoOoOoOoOOliverDOOOOO
0o0oooooboooboodboooobooobon
O00000000OU0o0ooUooooouo (o
0 “Eigenbackgournds” 00 000)0000O0
0o0o0oooooooooooooooooo
O [85]0 0 O O Incremental PCA (IPCA)[86] U

gobodobooobooobboobooooaon

00000000000000 [87],[88],[89]0

00000000000000000000
0D00000000000000000000
0000000000000000 (90000

gbobooboooooooooooooobobo

gooobooobooobobooobooobooo
oboooooo
ooooboobooooobooobooon
gobooboobooboooobbooobooo
goboboooobooobboooobogon
gbobobobobobobobobobo

Stepl: 00000000 OOOODODODODO
gooooo

Step2: 00000 O0ODOODOOOODO
(0)bOooUUoooOOoOoUOUoooOoOoOd
gooo

0200000000000000000000
0/00000000000000000000
0000000000 [22,23],91]0
000000000000000000000
000000000000000000000
0000000 [8O0D00000000000
00000000000000000 (0000
0000000000000)00000000
(49,500 00000000000000000
00000000000000000

3.4.3 000O0O0O0ODOODOO

0000000000 (intrinsic images) O O
00000 L (illumination images) 00 0 00O
R (reflectance images) 00000000000

00000 I0I=L-ROOOODOOODO [92)0

goboooobbo Loboooooobooo
U0 ROOODOOODOOODOOODO

000000000O0ooo0o0ooooo (93, 94)0
oboooboobooboobgoooboobo
obooboobooboobooobooooo
gbooboooooboooboobbooobono
oboooboooboobooboobooDbo
ogobooooboooobooooooboooo
ggbooobbooooooobooooboooog
oboooboobooboobgoooboobo
ooog

3.44 00O

00000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
00000000000 [9000000000
000000000000000000000
0000000000000000000000
000000000000000000000
00 [96)000000000000000000
0000000000

00000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
00O [97)0

4 UOO00OOoOoOooooo

gbooboobooobooboooboon
ugboooboooooobooboooooon
ugbooboobooooooboboooooon
ubooouooooooobooboboooon
ugooboobooobooboooooooon
ogoobooooboooobboooobooboooo
ggboboobboooboooboooooooo
ggboboobbooobooooooooooo
ubobobooboobooooobooonoooon
gligdoooobooooboboobooooon
gboobooobogbooobooon
e JOUODUODODOOLOOODODODODOOD
oooboobooboob
e JODODOOOOODODOOODDOOOOOO
ubooboooogad
e JO0UDO0ODODOODODODLOOOODO
uoboooboogn
e JOUODODODOODOODODDOOOODO
obooooooooooooooogoog



goboobbooooooboooboooon
ooboobooboobooobooobooon
gobooboobooboobooboob
goooboobooboooobbooobgooo
gobgoboobooboooobboooboon
gbobobooobob

gogbooobooooooboobooooaon
gbobobobo 400000000

e U0 3000OO0ODOODLODOOODOODOO

ubooouoooboobooboobobooao

e 00O 2000000000L00OODOODODO
ooooobbooooooooobooooon
oogoogoooboboboooooobooo
goooboboobooooboboooog
uboobooooooooooboooobo

e 20000 0D0ODOO0ODLODODODODLOD
gooooooooooooobooboooog
oood

e JOODOOODOODODODOODOODOD
oooooooooo

gboboboooboboooboobooooon
goon

4.1 00000

uogooooobooooooobooboon
gboooooooboboobobooooooon

gboboboobooooooooooobobo

gbobobobobobobobobobla
gobooboobobboobboooboob
goobobobobobobobobobo

obobobooboobgoobobobooon
gobooboobooboboboooboon
gobooobooobbooobobooboboobb
googoboooobooobbooobooooon
ooboobooboobooboobooo
O00o0oooes,YUioooooooooon
goboobobooboooooooboogoo
goboobooboobobboooboon

000000000000 00o0O0ooooO 1000

4.2 0000

goboooooobooooboooobon
goboooboooboooboooooogoon
goboooboooboooooobooogon
oobgoobobooobobooobooobooo
goooboooboooboboooboobooo
oobgoobobooobobooobooobooo
goooboobooboooobbooobooo
goooo

4.2.1 00000

00oooOoobDoooOOooboooooon
ogbooboobbooboboooooboogooo
ooboooobboooobooooboob
O00000o0oo00o0oooo (101, 102, 103, 104]
0o000oD00oOo0bOOooooooooobooo
OO00000DODOO00DO0oOooOoOgnblebOdOd
O00YUVOOOOOOOOOOODOOOO [48]
0 O Kernel Density Estimation 000000 O
ooobobooouoboobboooobobboogo
000050 000000oooooooo
ooobobuooboobuoobuooboobo
0000 [106)00 0 O0Schneiderman 0000 O
O000000000 Wavelet OO0 O0OO
O0000000ooooOoorjoooooooo

gooobooboobooboobooooboo
ooobobuoobooboobuoobooobo
O00o0bOO0oooooooOobooooooo
0000000 [108]000dg [10900oo
O00000ORajagopalan OO0 DO0O00O0O00O00OO
oooobuooboobuoobuooboobo
O00oo0oooo [110)0

odoooobooooboobooooooo
O0o0bOOo0ooOoobOoobOoooooDo
ooooooooOoOOooogooooooooon
ooboobobooobbooobooooobooo
00000000 [111)0 00 O Hasegawa O O
ogboooooboooobouooboooooo
O0000OOo0oDbOo0obOOoooooooooo
0000000000000 112, 113)0

gobooboobooobuooboooobooo
ooboooobboooboooboooooo
oboobooboooboobobooboboooo
O0o0bOOo0ooO0oobOoobOoooooDo
0 [114]000000000

4.2.2 00000

2000000D000DOO00bOO0b0DbO0O0Dbo
obooboobooobooooboooobooooo
oboooooboobooooboobgoo
oboobooboooboobooobooooo
goboooboooboooobobooogoo
obooobooobooboobuoobooDbo
goboooooooboboooobooooogoo
obooboobooobooooboooobooooo
vboooooooogbobobobobobo

oboooooboooboobooobooon
goboobooobooobobooboobooooo
gobooooobooboobooooboboooo
ogooboooooboooobooooobooboooo
ogoooboooobooobboooobooboooo



0000 15| 0000000000000 00
ggooobobobooooooooboooooon
O000000oo0o0oe|ooooooooo

gbooooooboobooboooooon
ggooobobooooooobobooooon
ggobooboooooooboboooooon
O000ooo0oooooo 117, 118000
gobooooboobooboboooboob
oooobobD «,y00000000D0 400

gbobooboooboobooooooooooobobo

gogoboooboboboooooobooobooooon
gboobobobooboobboboobobon
O0000OooOoooo 9, 1200000000
goo

MPEGOOOOOODOOOOOOOOOOOO

gboooooooooboobooooooon
OO000o0O0OBabuOOODOOOOOOODOOO
gobooobobooEMOOOOOOooOoOOOoD

000000000 0oO0o0oOooooo [121)0

000000000000000000000
000000000000000000000
0000000000000000000000
0000000000000000000000
000000000000000000000
0000000 [122000000000000
0000000000000000000000
000000000000000000000
000000 [123, 124]0

4.2.3 00000

00000000 0ooooDooooooog
00000oooooooooooooooog
0000000o0oDooO0oooooooog
oooooo

0000000000 [125,126)0 00000
0O0o0oooooDooooooooooog
00o00000ooDooooooooooog
0000oooO0ooooooo MPEGO OO
0000D0D0oooOoooooDooDoooood
0000000ooDoDooooooooooog
[127)0000x,y,t 0300000000000
0O0o0oooooDooooooooooog
0000000 80000000000
00000o0o0ooooooooooooog
000000000000 0oOoooooo 129
oooooooog

0O O OVelocity Hough Transformation 00 O OO
00o00oooooDooooooooooog
0000000ONashOOOODOODOOODOODO
00 [130)]000000o0oo0ooooooo
000000000000 0000O0DOooDd

ugbooobbooooooboooooooon
O00000000O00O0O00ooOOoooO 1310

4.3 00OO0O00OO0OO0ODOO

00000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
00000000000000000

000000Kagesawa 0 [132,133] 0000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
0000000000000000000000
000000000000000000000
0000000CGOO00000000000
0000 [134]0

4.4 000000000

0000000000ooooooooooa
000000 0000ooooooooOooon
Oo0oO0o0oOo0obDOooooooooooooon
00000 000oO0oooooooOooon
ooo0oooOoobOoooboOoooooooo
oo0ooOooooOoooooooooao

00000000000 00040SsvVM O Harr
Wavelet 000000000000 (135000
00000o000ooooboooobooooooaon
oooooooOooOooOooooooooooooo
O00ooooooooo svMooooooaoa
Oo0o00o0o0O0O00o0oOoooooooOooonon
000000000000 136o00ooon
00o000oOOo0ooooooooooooooo
00odooooooooooooooooon
[137]0

0000000 00o0oO0ooooboooooo
0000O0O0O0ogon0 TDNNOTime Delay
Neural NetworkD O OO OO OOOO0OOOO
00000 1380000 Viela OOODOOOO
000 AdaBoost 0O OOOOODO (17000
0000o0ooo00ooOoooooooOooon
O00000000O00o0oO00ooo [139)0

00000 000o0oooooooooooa
0000000000000 (40000000
0o0oooooo0ooooooooooooo
ooooooooono



5 Uuuubouoooobon

obooboobooboobooboboon
ooboobooboboboooboobooon
ooboobooboobooobooooooon
obobooboobobobo
1. 0oboboboobooooobobooog
ogbooooboooboobobooboobbo
2. 00b0b00b0DbOb0O0O0bOobOobOObO
goooogooooobobobooog
oooogo
goooooogooogoolb21000000
2000002.0040000 50000000
lL.go0boboobooboobooboon
gboboboboboboboboboboo
gobboooobooobooboooobobobogon
gbobobooboooooooobobobo
2.000000000DO00DODOODOO
oobooboobooooobooobooon
oboboboooooooooooooogooo
gboboboboboooboboboobooo

5.1 ODO0OO0OO0O0O0O0O0OO0

00000000000000000000
0000000000000000000000
000000000()00000000000
000(2)00000000000000000
000000000000000000
00000000000000000000
000000000000000000000
0000000000000000000000
0000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
00000000000
00000000000000000000
00 Thompson 00000000000000O
000000000000000000000
000000000000000000000
0 [141]000000000000000000
0000000000000000000000
000 [142,143)0 0000000000000
000000000000000000000
000000000000000000000
000000000000000000000
00000 [144, 145]0
00000000000000000000
000000000000000000000
00000000000000000 [146)00
000000000000000000000

0000000000000000020000
000000000 300000000000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
0000000 [147)0
00000000000000000000
000000000000000000000
000 [148)0000000000000000
0000000000000000000 xy-
YUVO50000000000 [149)0000
ooooo
00000000000000000000
0000000000000000000000
000000000000000000000
000000000000000 HMM OO0
00 [150, 1510 HMM 00000000000
000000000000000000000
00000000000000000
00000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
[152,153]000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
00000000000

5.2 UUOoooboboooooobobod

obooooobooobooobooobooon
ogbo4000oooobooobooboooo
obooobooobooboobuoobooDbo
obodsbhooboobooboobooDbo
obooobooboobooboooboobo
ooooogo

4000000000000 O00DO00D
ooboobooboobooboooboboooo
obooobooobooboobooboooDbo
O000000o0O0o0oooooo [48, 112, 113,
123, 1240 0000000000000 O0OO
oboooboooobooboobooobgooo
gboobooooooboobbooobono
OO00Toyama DO OOODOOODOOOODOOO
oboooboooboobooboobooDbo
oboooboooboobooboobooDbo
000000 [9jooooooooooooo
ogooboobooooooooboooooboooon



000000000000000 JavedO0O0O
0000000 [154000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
0 [125,126)0000000000000000
ODHarvile0000000000000000
0000000000000000000000
0000000000000 [155)0

00000000000000000000
0000000000000000000000
00000000000000 watershed 00
000000000000000000000
000 [156)0 Wang D O HMM OO OO OO0
O00MRFOOODOODOOOOOOO0OOO0
00 [157)0

00005000000000000000
0000000000000000000000
000000000000000000000
00o0oooo0

ODO0O0Darrel 0O OOOOODODOOODO

goboooboobooooboooobooon
00000 [18)00000o0oooooooo
gobooboobooboobooboob
oboboboboboboboboo

Maki 0000000000 (15900000
ooooboooboboooboobobooo
g3b000boobooboobooboon
goboobooboobobboooboob
gobooboobobooobboooboob
goobobobobooboobooo

ChenO0OOOO0OODOOOOOODOCOO
oobooboobobooobobobooon
oobooboobobooobobobooon
O00000oo0oOopeojoooooOOUoO
gobooooboobobbooooboogoon
gobooobobooobbobboboooboooon

6 UOOOOOOO0
00000000000000000000

gboboboobooooooooooobobo

6.1 0ODOO0OOODOOO

gbooboooobooobooooboobon
ggoooobbboobobbboooooo
ggogobbbbooooooobobobooon
gbboooooobobobboooooobon
gbboooooobouoooouooobooon
00000 (o0o0o0o0)00oooooooo
0 (Hyper Omni Vision) [161] 00000000
O000000o0oo0ooooo (162, 163|000

000000000000000000000
0000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
0000 [164, 165),[166)00000000000
000000000000000000000
00000000000 [167]000000000
000000000000000000000
000000000000000000000
168, 169]0

6.2 UUO0OOOOOOOO

00000000000000000000
000000000000000000000
0000000000000000000000
0000000000000000000000
000000000000000000000
0000000000000000000000
0000000000000000000000
00000000000000000 [170)00
0000000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000 (17000000
0000000 (PD)0O0OOO (PE)DOOO
000000000000000000000
0000000000000000000000
00000 [172)0

6.3 UUOooooboobOogo

goooooobooooooobbooogoo
ooobooooooobbbooooboboogoo
00 1730000000000 0O0O0OoOoOOO
000000000000 000ooo0 [174]
goobobooboobooboooboboooo
0000000000o0ooooO wooo
ogoboooboooooooobooooboon
gboooooooooooooooooon

gbooobooobooboobooobooo
ogboooobooobooboobobooooon



ooboooooooboboooboooboooooo
ooboobooboobooobooobooo
gobooboobooboobooboob
gobooboobobboobboooboob
goooobooooboobooboooboboob
gobooboobooobooboobob
0000000000O0O0O0000OOoo (950

7 ogg

ggbooboooobooobooooaon
gogboboboooooooboboboooooon
ggoboooboboboooooobooboooooon
gboboboobooobooboboboooooon
gobooboobooboooboboooboob
gbooboobooboobbooboob
gooobobooboobooboooboboo
gogoooboooooooboobooooonon
goood
oboobooboobooboobooo
goooboobooboooobbooobooo
gboobooooobooboboobooooon
gbobooboooobobobobooooon
goboooboooooobooobooooboaon
goooboobooboooobbooobooo
gobobobobooon
ubobooboobooobobooobooa
e JODOODOODODOODODODODOD
ubooobooooobooooboboooon
ubooobooobooooooboboobooon
uboboobooooboobooooooon
gbooooooboobboooboobDbo
e JO0ODODOODODODOODODDOODOD
goooogooboboooobobooog
goooogooobgoboooooooog
ugboboooboooboooboaoo
gobooboobobboobboooboob
gobgooboboobooobboooboob
gbooboboboooooooobobooooon
gbobooboouoooboboboboooon
gogooobobooooooboobobooooonon
goboboobooboobboooboob
gooo
uogooboooooooooooobooon
ggoooooboooooboboooooon
gbobobobobobobobob

HEN

OOooopooOooooobo 2100 coOEQOO
goooboobooboobboooboob
gbobobobobg.

goog

(1] D000D00%0000000000000000
00000000000000 CVIMO Vol. 2005,
No. 38, pp. 343-368 (2005).

2 00DO0000000O0O0000000O00000
00000000 CVIMO Vol. 2005, No. 38, pp.
333-342 (2005).

[3l 000000000 ODOODODOOOOUOOUOOO
O0000Do0oooooooo (1998).

[4] Duda, R. O., Hart, P. E. and Stork, D. G.: Pattern
Classification, John Wiley & Sons (2000).

[5) 00000000000 0000000000000
00000000000000000000 Vol. 35,
No. 3, pp. 327-333 (1971).

[ 000000000000 00000000000 30
00000000000000000000 Vol. 60-
D, No. 8, pp. 586-593 (1977).

[7 0000000000000000000000000
00000000000000000000 Vol. 59,
No. 10, pp. 30-33 (1985).

[§) 0000000000 D00D00D0000000
00000000000000000000000
000 Vol 10, No. 3, p. 284 (1974).

[9) 000000000000 ODOULOOUDODOD
oboooooooboobooooooodoood
OO000O000o Vol IET3, No. 3 (1973).

obooooooooooooooooooood
goooboooooooooooooooboooon
Vol. 66-D, No. 8, pp. 970-976 (1983).

Thorpe, C., Hebert, M., Kanade, T. and Shafer,
S.: Vision and navigation for the Carnegie-Mellon
Navlab, IEEE Trans. Pattern Analysis and Ma-
chine Intelligence, Vol. 10, No. 3, pp. 362-373
(1988).

Kanade, T., Collins, R., Lipton, A., Burt, P. and
Wixson, L.: Advances in cooperative multi-sensor
video surveillance, DARPA Image Understanding
Workshop, Vol. 1, pp. 3-24 (1998).

Chow, C. K. and Kaneko, T.: Boundary Detection
of Radiographic Images by Threshold Method,
Frontiers of Pattern Recognition (S., W., ed.),
Academic Press, pp. 61-82 (1972).

Giger, M., Karssemeijer, N. and Armato, S.:
Guest editorial computer-aided diagnosis in med-
ical imaging, IFEE Trans. Medical Imaging,
Vol. 20, No. 12, pp. 1205-1208 (2001).

[15] 0000000000 00000000 O plus E
000000000000 @MO0000000000
0000000000000000000000pp.
158171 (1988).

000000000000000000000000
000000000000000000000000
000000000000000000000000
000 pp. 230-243 (1998).

Viola, P. and Jones, M.: Rapid Object Detec-
tion using a Boosted Cascade of Simple Features,
CVPRO1, pp. 1:511-518 (2001).

[10]

[11]

[12]

[13]

[14]

[16]

[17]



18]

[19]

[20]

21]

22]

[23]

24]

[25]

[26]

27]

28]

[29]

(30]

31]

32]

[33]

[34]

Huang, C., Al, H., Wu, B. and Lao, S.: Boost-
ing nested cascade detector for multi-view face
detection, Int. Conf. on Pattern Recognition
ICPR2004, Vol. 2, pp. 415418 (2004).

Toyama, K., Krumm, J., Brumitt, B. and Mey-
ers, B.: Wallflower: Principles and Practice of
Background Maintenance, ICCV99, pp. 255-261
(1999).

Pless, R., Larson, J., Siebers, S. and Westover,
B.: Evaluation of local models of dynamic back-
grounds, CVPR03, Vol. 11, pp. 73-78 (2003).

gboooooooooooooooooooon
goooooooobobboooooooooooa
0 D-II0 Vol. J79-D-II, No. 4, pp. 568-576 (1996).

Matsuyama, T., Ohya, T. and Habe, H.: Back-
ground Subtraction for Non-Stationary Scenes,
ACCV00, pp. 662—-667 (2000).

0000D0000000000000000000
0000000000000 DII0 Vol. J84-D-II,
No. 10, pp. 2201-2211 (2001).

000000000000000000000000
000000000000000000000 D-II0
Vol. J84-D-II, No. 12, pp. 2585-2594 (2001).

Kaneko, S., Murase, 1. and Igarashi, S.: Robust
Image Registration by Increment Sign Correla-

tion, Pattern Recognition, Vol. 35, No. 10, pp.
2223-2234 (2002).

J000000o0o0bDOoooOooOooooDboog
0 0 Radial Reach Filter 0000000000 0OO
O000Uo0OoooO PRMU2001-41 (2001).

00000000 D0O0OBi-polar Radial Reach Corre-
lation 00000000 O0ODOOOOOOOOODOO
0 PRMU2004-224 (2004).

uboboodooooo oboooooooooooo
boooooooooooooooobooooog
0000000 SSII050 pp. 161-165 (2005).

00000000000000000000000
000D000D0000D0000D000000000
0 PRMU2002-112 (2002).

000000000 000000000000000
0000000000000000000000000
0000000000000 SSIH050 pp. 165-168
(2005).

00000000000000000000000
0000000000000000 D-II0 Vol. J82-
D-II, No. 6, pp. 1009-1017 (1999).

Ohta, N.: A Statistical Approach to Background
Subtraction for Surveillance Systems, ICCV01,
Vol. T1, pp. 481-486 (2001).

Kanade, T., Yoshida, A., Oda, K., Kano, H. and
Tanaka, M.: A Stereo Machine for Video-rate
Dense Depth Mapping and Its New Applications,
CVPRY6, pp. 196-202 (1996).

Ivanov, Y., Bobick, A. and Liu, J.: Fast Light-
ing Independent Background Subtraction, 1JCV,
Vol. 37, No. 2, pp. 199-207 (2000).

(35]

(36]

37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

(47]

[48]

[49]

[50]

[51]

Darrell, T. J., Demirdjian, D., Checka, N. and
Felzenszwalb, P. F.: Plan-View Trajectory Esti-
mation with Dense Stereo Background Models,
ICCV01, Vol. 11, pp. 628-635 (2001).

00000000000000000000000
00000000000000900000000
000000 (SSI03) (2003).

Gordon, G., Darrell, T., Harville, M. and Woodfill,
J.: Background estimation and removal based on
range and color, CVPR, pp. 459-464 (1999).

Eveland, C., Konolige, K. and Bolles, R. C.: Back-
ground Modeling for Segmentation of Video-rate
Stereo Sequences, CVPRYS, pp. 266—271 (1998).

000000000000000000000000
00000000000000000000 SSH040
pp. 129-134 (2004).

Lo, B. and Velastin, S.: Automatic congestion
detection system for underground platforms, In-
ternational Symposium on Intelligent Multimedia,
Video and Speech Processing, pp. 158-161 (2001).

oboboobooooobooobooboooog
ooboooooooboooooooooodoood
000000 D-4080 000000 (1994).

00000000000000000000000
000D0D0O0O0O00 Vol 28, No. 4, pp. 395-402
(1987).

000000000000000000000000
000000000000000000000 D-II0
Vol. J80-D-TI, No. 9, pp. 2270-2277 (1997).

Haritaoglu, I., Harwood, D. and Davis, L.: W4:
Real-Time Surveillance of People and Their Ac-
tivities, PAMI, Vol. 22, No. 8, pp. 809-830 (2000).

Haritaoglu, I., Harwood, D. and Davis, L.: W4s:
A Real-Time System for Detecting and Tracking
People in 2 1/2 D, ECCV98, pp. 877-892 (1998).

Haritaoglu, I., Harwood, D. and Davis, L.: A Fast
Background Scene Modeling and Maintenance for
Outdoor Surveillance, ICPR00, Vol. 4, pp. 179—
183 (2000).

Yamazawa, K. and Yokoya, N.: Detecting mov-
ing objects from omnidirectional dynamic im-
ages based on adaptive background subtraction,
ICIP03, Vol. 111, pp. 953-956 (2003).

Wren, C., Azarbayejani, A., Darrell, T. and Pent-
land, A.: Pfinder: Real-Time Tracking of the Hu-
man Body, IEEE Trans. PAMI, Vol. 19, No. 7, pp.
780-785 (1997).

Seki, M., Fujiwara, H. and Sumi, K.: A Robust
Background Subtraction Method for Changing
Background, Workshop on Applications of Com-
puter Vision 2000, pp. 207-213 (2000).

0000000000000000000000000
000000000000000000 MIRU20000
Vol. TI, pp. 403-408 (2000).

0000000000000000000000000
00000000000 Vol. 2, pp. 141-142 (1994).



[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

(63]

(64]

(65]

[66]

[67]

[68]

Grimson, W., Stauffer, C., Romano, R., and Lee,
L.: Using Adaptive Tracking to Classify and Mon-
itor Activities in a Site, CVPRY9S8, pp. 22-31
(1998).

Stauffer, C. and Grimson, W.: Adaptive Back-
ground Mixture Models for Real-time Tracking,
CVPR99, Vol. 11, pp. 246-252 (1999).

Stauffer, C. and Grimson, W.: Learning patterns
of activity using real-time tracking, Trans. on
PAMI, Vol. 22, No. 8, pp. 747757 (2000).

Harville, M., Gordon, G. and Woodfill, J.: Adap-
tive Video Background Modeling Using Color and
Depth, ICIP01, Vol. III, pp. 90-93 (2001).

Ren, Y., Chua, C.-S. and Ho, Y.-K.: Statistical
background modeling for non-stationary camera,
Pattern Recognition Letters, Vol. 24, No. 1-3, pp.
183-196 (2003).

Hayman, E. and Eklundh, J.: Statistical
background subtraction for a mobile observer,
ICCV03, pp. 67-74 (2003).

gbooooobooooooboobooobooooog
OOooooooo Cvoo-1, (1994).

Nakai, H.: Non-Parameterized Bayes Decision
Method for Moving Object Detection, ACCV95,
pp. 447451 (1995).

Elgammal, A., Harwood, D. and Davis, L. S.:
Non-Parametric Model for Background Subtrac-
tion, ECCV00, Vol. 11, pp. 751-767 (2000).

Han, B., Comaniciu, D. and Davis, L.: Sequen-
tial kernel density approximation through mode
propagation: applications to background model-
ing, ACCV04, Vol. 2, pp. 818-823 (2004).

Comaniciu, D., Ramesh, V. and Meer, P.: The
variable bandwidth mean shift and data-driven
scale selection, ICCV01, Vol. 1, pp. 438-445
(2001).

Comaniciu, D.: An algorithm for data-driven
band-width selsection, PAMI03, Vol. 25, No. 2,
pp. 281-288 (2003).

00000000000000000000000
00000000000000000000000
MIRU980 Vol. I, pp. 467-472 (1998).

0000000000000000000000000
00000000000000 D-IIO Vol. J80-D-1I,
No. 11, pp. 2976-2985 (1997).

00000000000000000000000
00000000000000000000000
0000 SSI990 pp. 1-6 (1999).

000000000000000000000000
000000000000000000000000
00000000 MIRU20000 Vol. T1, pp. 307-312
(2000).

0000000000000000000000000
00000000000000000 CVIM-127-170
0oooO (2001).

(69]

[70]

[71]

[72]

(73]

[74]

[75]

[76]

[77]

(78]

[79]

[80]

[81]

(82]

(83]

[84]

[85]

ooooooooobooboooooooooboooog
oboooooooboobooooobodoood
0000 MIRU20040 Vol. II, pp. 305-310 (2004).

000000000000000000000000
0000000000000 ADVol. J81-A, No. 4,
pp. 527-535 (1998).

Seki, M., Wada, T., Fujiwara, H. and Sumi, K.:
Background subtraction based on cooccurrence
of image variations, CVPR03, Vol. 11, pp. 65-72
(2003).

000000000000000000000000
0000000000000000000 Vol. 44,
No. SIG5(CVIMS), pp. 54-63 (2003).

000000D00000000000000000
00000000D0000000000000000
000 D-IIO Vol. J86-D-II, No. 6, pp. 796-806
(2003).

Karmann, K. and A., B.: Detection and Track-
ing of Moving Objects by Adaptive Background
Extraction, Scandinavian Conference on Image
Analysis 1989, pp. 1051-1058 (1989).

00000000000000000000000
00000000C00C0000000000000
MIRU940 Vol. 11, pp. 263-270 (1994).

Ridder, C., Munkelt, O. and Kirchner, H.: Adap-
tive background estimation and foreground detec-
tion using Kalman filtering, Int. Conf. on Recent
Advances in Mechatronics, pp. 193-199 (1995).

Gao, D., Zhou, J. and Xin, L.: A Novel Algorithm
of Adaptive Background Estimation, ICIP01,
Vol. 11, pp. 395-398 (2001).

Zhong, J. and Sclaroff, S.: Segmenting foreground
objects from a dynamic textured background via a
robust Kalman filter, ICCV03, pp. 44-50 (2003).

Hallinan, P.: A low-dimensional representation
of human faces for arbitrary lighting conditions,
CVPRY4, pp. 995999 (1994).

Basri, R. and Jacobs, D.. Lambertian re-
flectance and linear subspaces, ICCV01, pp. 383~
390 (2001).

Shashua, A.: Geometry and Photometry in 3D
Visual Recognition, PhD Thesis, Dept. Brain and
Cognitive Science, MIT (1992).

Shashua, A.: On photometric issues in 3D visual
recognition from a single 2D image, IJCV, Vol. 21,
No. 1/2, pp. 99-122 (1997).

Belhumeur, P. and Kriegman, D.: What is the set
of images of an object under all possible lighting
conditions?, CVPRY6, pp. 270-277 (1996).

0000000000000000000000000
00000000000000000000 Vol. 44,
No. SIG5(CVIMS), pp. 11-21 (2003).

Oliver, N., Rosario, B. and Pentland, A.: A
Bayesian Computer Vision System for Model-
ing Human Interactions, IEEE Trans. on PAMI,
Vol. 22, No. 8, pp. 831-843 (2000).



(86]

(87]

(88

[89]

[90]

[91]

[92]

(93]

[94]

[95]

[96]

[97]

(98]

[99]

[100]

[101]

Weng, J., Zhang, Y. and Hwang, W.-S.: Can-
did Covariance-Free Incremental Principal Com-
ponent Analysis, Trans. on PAMI, Vol. 25, No. 8,
pp. 1034-1040 (2003).

Monnet, A., Mittal, A., Paragios, N. and Ramesh,
V.: Background modeling and subtraction of dy-
namic scenes, ICCV03, pp. 1305-1312 (2003).

gbooooooooboooboooogoooo
00000 pPCAODOODOOODOODOOOOOOO
00000000000 PRMU2004-184 (2005).

Kahl, F., Hartley, R. and Hilsenstein, V.: Nov-
elty Detection in Image Sequences with Dynamic
Background, Workshop on Statistical Methods in
Video Processing, pp. 117-128 (2004).

000000000000000000000000
000000000000000000000000
0000000000 D-II0 Vol. J87-D-II, No. 5,
pp. 1062-1070 (2004).

gboboooooobooooooboooodgoooo
boooooooooooooboooboooog
gboooobooooooboooooooboooooo
00 MIRU20040 Vol. II, pp. 30-36 (2004).

Barrow, H. and Tenenbaum, J.: Recovering in-
trinsic scene characteristics form images, Com-
puter Vision Systems (Hanson, A. and Riseman,
E., eds.), Academic Press, pp. 3-26 (1978).

Matsushita, Y., Nishino, K., Ikeuchi, K. and
M., S.: Illumination Normalization with Time-
dependent Intrinsic Images for Video Surveillance,
CVPRO03, Vol. 1, pp. 3-10 (2003).

0000D0000000000000000000
00000000000000000000000
0000000 D-IIO Vol. J86-D-II, No. 8, pp.
1186-1196 (2003).

ooooooooooobooooboobobooooooo
goboooooooooooooooboooooon
0000 56900000 PRMU2001-218 (2001).

0000D0D000000000000000000
00000000000D0000000 Vol. 44,
No. SIGY, pp. 105-114 (2003).

0000D0000D000000000000000
00000000000000000000000
00000000 MIRU20040 Vol. 11, pp. 13-18
(2004).

Sullivan, G., Worrall, A. and Ferryman, J.: Visual
Object Recognition Using Deformable Models of
Vehicles, Context95, pp. 75-86 (1995).

Ferryman, J., Worrall, A. D.; Sullivan, G. D. and
Baker, K. D.: A Generic Deformable Model for Ve-
hicle Recognition, Proc. 6th British Machine Vi-
sion Conference, pp. 127-136 (1995).

Ferryman, J. M., Maybank, S. J. and Worrall,
A. D.: Visual Surveillance for Moving Vehicles,
1JCV, Vol. 37, No. 2, pp. 187-197 (2000).

000000000000 0ooooooooooooon

000000 CO Vol. 122-C, No. 12, pp. pp.2120—
2127 (2002).

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

000000000000000000000000
0000000000000000000 0000
00000000000000MIRU200400 Vol. T,
pp. 386-391 (2004).

oboboobooooobooobooboooog
000000 IMAP-VISIONDOOOOOOOOO
cooooooooobooooooboooo PRMUO
Vol. PRMU98-96, pp. 29-36 (1998).

Zhao, T. and Nevatia, R.: Car Detection in Low
Resolution Aerial Images, IVC, Vol. 21, No. 8, pp.
693-703 (2003).

Elgammal, A., Duraiswami, R., Harwood, D. and
Dayvis, L. S.: Background and Foreground Model-
ing Using Nonparametric Kernel Density Estima-
tion for Visual Surveillance, Proceedings of IEEE,
Vol. 90, pp. 1151-1163 (2002).

oboboobooobooooboooobooboooog
ooboooooooobooooooooodoood
gooobooooooooooooooooboooon
0000 PRMUO Vol. PRMU2001-241 (2002).

Schneiderman, H. and Kanade, T.: A Statistical
Method for 3D Object Detection Applied to Faces
and Cars, CVPR00, pp. I: 746-751 (2000).

000000000 00000000000000
00000000000 Vol. J83-D-I1, No. 12, pp.
2641-2651 (2000).

0000000000000000000000000
000000000000000000000000
000000000000000000MIRU200200
Vol. I1, pp. 303-310 (2002).

Rajagopalan, A., Burlina, P. and Chellappa, R.:
Higher Order Statistical Learning for Vehicle De-
tection in Images, ICCV99, pp. 1204-1209 (1999).

000000000000000000000000
000000000000000000000000
0 CO Vol. 122-C, No. 12, pp. 2011-2019 (2002).

Hasegawa, O. and Kanade, T.: Type classifica-
tion, color estimation, and specific target detec-
tion of moving targets on public streets, MVA,
Vol. 16, No. 2, pp. 116-121 (2005).

000000000000C0C0000000000
00000000000000000000000
000 Vol. 44, No. 7, pp. 1795-1807 (2003).

00000000000000000000000
0000000 1000000000000000
(SST104)0 pp. 151-156 (2004).

000000000000 000000000000
00000000000000000000000
0000 000MIRU200000 Vol. 11, pp. 271-276
(2000).
0000000000000000000000000
00000000 ITS0000000000000
000000000000000000000000
0000000000000000 000 Vol. 45,
No. SIG13(CVIM10), pp. 11-20 (2004).

oooooooooooooobbobobobbooooo

00000000000000Vol. J80-D-11, No. 5,
pp. 1086-1095 (1997).



[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

Tketani, A., Nagai, A., Kuno, Y. and Shirai, Y.:
Real-Time Surveillance System Detecting Persons
in Complex Scenes, RealTimelmg, Vol. 7, No. 5,
pp. 433-446 (2001).

000000000000000000000000
0000000000D0000 DO Vol 124, No. 4,
pp. 413-420 (2004).

00O00000D00000000000000
000000000 0O0O0O0O0O0O0O0 PRMUO
Vol. PRMU2001-111, pp. 15-20 (2001).

Babu, R., Ramakrishnan, K. and Srinivasan, S.:
Video Object Segmentation: A Compressed Do-
main Approach, CirSysVideo, Vol. 14, No. 4, pp.
462-474 (2004).

00000O0C00000000000000000
00000000D000000000000000
0000000000000MIRU9ISOO Vol. I1, pp.
13-18 (1998).

000000000000000000000000
00000000000000000000000
000000 Vol J87-D-II, No. 5, pp. 11041111
(2004).

Haga, T., Sumi, K. and Yagi, Y.: Human detec-
tion in outdoor scene using spatio-temporal mo-
tion analysis, ICPR04, pp. IV: 331-334 (2004).

0000000000000000000000000
00000000000000000000 SSH01C
pp. 369-374 (2001).

Fujiyoshi, H. and Kanade, T.: Layered detection
for multiple overlapping objects, ICPR02, Vol. 4,
pp. 156-161 (2002).

000000000 D0O0O0O0OO0OMPEG OO0
000000000000000000 PRMUO
Vol. PRMU96-101, pp. 63-70 (1996).

Sarkar, S., Majchrzak, D. and Korimilli, K.: Per-
ceptual Organization Based Computational Model
for Robust Segmentation of Moving Objects,
CVIU, Vol. 86, No. 3, pp. 141-170 (2002).

Wanderley, J. and Fisher, M.: Spatial-Feature
Parametric Clustering Applied to Motion-Based
Segmentation in Camouflage, CVIU, Vol. 85,
No. 2, pp. 144-157 (2002).

Nash, J., Carter, J. and Nixon, M.: Dynamic
Feature-Extraction via the Velocity Hough Trans-
form, PRL, Vol. 18, No. 10, pp. 1035-1047 (1997).

Grant, M., Nixon, M. and Lewis, P.: Extracting
moving shapes by evidence gathering, PR, Vol. 35,
No. 5, pp. 1099-1114 (2002).

Kagesawa, M., Ueno, S., Ikeuchi, K. and Kashi-
wagi, H.: Recognizing Vehicles in Infrared Images
Using IMAP Parallel Vision Board, IEEE Trans.
ITS, Vol. 2, No. 1, pp. 10-17 (2001).

00000000000000000000000
000000 IMAP-vision 00000000000
00000000000000 Vol. J85-A, No. 5,
pp. 597-605 (2002).

[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

Yoshida, T., Mohottala, S., Kagesawa, M. and
Ikeuchi, K.: Vehicle Classification System with
Local-Feature Based Algorithm Using CG Model
Images, IEEE Trans. IS, Vol. E85-D, No. 11, pp.
1745-1752 (2002).

Papageorgiou, C. P., Oren, M. and Poggio, T.: A
General Framework for Object Detection, ICCV
’98: Proceedings of the Sixth International Confer-
ence on Computer Vision, Washington, DC, USA
IEEE Computer Society, p. 555 (1998).

Mohan, A., Papageorgiou, C. and Poggio, T.:
Example-Based Object Detection in Images by
Components, PAMI, Vol. 23, No. 4, pp. 349-361
(2001).

0000000000000000000000000
00000000000000000000 PRMUO
Vol. PRMU2002-218, pp. 43-48 (2003).

Wohler, C., Aulanf, J., Portner, T. and Franke,
U.: A Time Delay Neural Network Algorithm for
Real-time Pedestrian Recognition, IEEE Interna-
tional Conference on Intelligent Vehicles, pp. 247—
252 (1998).

Viola, P., Jones, M. and Snow, D.: Detecting
Pedestrians Using Patterns of Motion and Appear-
ance, IJCV, Vol. 63, No. 2, pp. 153-161 (2005).

0000000000000000000000000
0000000000000000000000000
0 000 Vol. 44, No. SIG17(CVIMS), pp. 126-135
(2003).

Thompson, W. and Pong, T.: Detecting Moving
Objects, IJCV, Vol. 4, No. 1. January 1990, pp.
39-58 (1990).

000000000000 0OOHorizon View Cam-
eraJ00000000000C0O0DOO0DOOODOOOO
0 0 MIRU200200 Vol. 11, pp. 385-390 (2002).

00000D00000D00000000000000
000000000000000000000000
000000000000 00Vol 2002-CVIM-136,
pp. 91-98 (2003).

Ohta, N. and Kanatani, K.: Moving object detec-
tion from optical flow without empirical thresh-
olds, IEICE Transactions on Information and Sys-
tems, Vol. E81-D, No. 2, pp. 243-245 (1998).

bobooobooobooobooooobodood
ooboooboooooooooooooooooo
0 O Vol. 1997-CVIM-105-8, pp. 55-60 (1997).

000000000 00000000000000
00000000000000000000000
0 PRMUD Vol. PRMU2001-89, pp. 29-36 (2001).

00000000D00D00000000000000
000000000000000000000000
0000 PRMUO Vol. PRMU2002-110, pp. 47-52
(2002).

00000000000000000000000
000000-000000000-0000000
000000000 0000000000 Vol. 45,
No. SIG 13(CVIM10), pp. pp.110-117 (2004).



[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

gooobobobooooDooooooboboobo
gobooobobobobooboboboboooobo
J000oooooooobbboooooMIRU20040
Vol. 11, pp. pp.24-29 (2004).

000000000000 O0O0000HMMOOO
00000000000000000000000
000 Vol 42, No. 1, pp. 1-15 (2001).

Rittscher, J., Kato, J., Joga, S. and Blake, A.:
A Probabilistic Background Model for Tracking,
ECCV00, pp. II: 336-350 (2000).

Gelgon, M. and Bouthemy, P.: A region-level
motion-based graph representation and labeling
for tracking a spatial image partition, PR, Vol. 33,
No. 4, pp. 725-740 (2000).

Moscheni, F., Bhattacharjee, S. and Kunt, M.:
Spatiotemporal Segmentation Based on Region
Merging, PAMI, Vol. 20, No. 9, pp. 897-915
(1998).

Javed, O., Shafique, K. and Shah, M.: A hierar-
chical approach to robust background subtraction
using color and gradient information, IEEE Work-
shop on Motion and Video Computing 2002, pp.
22-27 (2002).

Harville, M.: A Framework for High-Level Feed-
back to Adaptive, Per-Pixel, Mixture-of-Gaussian
Background Models, ECCV02, Vol. 11, pp. 543—
560 (2002).

000000000000000000000000
watershed 10 0 000000000000000
00000000000 D-1I0 Vol. J84-D-11, No. 12,
pp. 2541-2555 (2001).

Wang, D., Feng, T., Shum, H. and Ma, S.: A
Novel Probability Model for Background Mainte-
nance and Subtraction, International Conference
on Vision Interface, pp. 109-117 (2002).

Darrell, T., Gordon, G., Harville, M. and Wood-
fill, J.: Integrated Person Tracking Using Stereo,
Color, and Pattern Detection, IJCV, Vol. 37,
No. 2, pp. 175-185 (2000).

Maki, A., Nordlund, P. and Eklundh, J.-O.: At-
tentional Scene Segmentation: Integrating Depth
and Motion, CVIU, Vol. 78, No. 3, pp. 351-373
(2000).

Chen, L., Lai, Y., Su, C. and Liao, H.: Extrac-
tion of video object with complex motion, Pattern
Recognition Letters, Vol. 25, No. 11, pp. 1285-1291
(2004).

000000000000
000000000000
No. SIG13(CVIMS3) (2001).

Shimizu, S., Yamamoto, K., Wang, C., Sato, Y.,
Tanahashi, H. and Niwa, Y.: Moving object de-
tection with mobile stereo omni-directional sys-
tem (SOS) based on motion compensatory inter-
frame depth subtraction, ICPR04, pp. III: 248—
251 (2004).

oooooao

0oO
00000Vol 42,

[163]

[164]

[165]

[166]

[167]

[168]

[169]

[170]

[171]

[172]
[173]
[174]

[175]

000000000 00000000000000
00000000000000000000000
00000000000000000000000
Vol. 124, No. 6, pp. 12881295 (2004).

Wada, T. and Matsuyama, T.: Appearance
sphere: Background model for pan-tilt-zoom cam-
era, ICPRY6, Vol. A, pp. 718-722 (1996).

000000000000000000000000
0000000000000000 D-1I0 Vol. J81-
D-II, No. 6, pp. 1182-1193 (1998).

00000000000000000000000
00000000000000000000 DIIO
Vol. J84-D-II, No. 1, pp. 93-101 (2001).

oooO0O0O0000o0ooooOoOopTZOOOOOO
oboooboooooooooooooodoood
O00oooooo CVIM-148-2900 0000 (2005).

uoboooboooboooooobooboooboobooa
000000000000000000o00 CVIM-
243-60 0000 (2004).

Sugaya, Y. and Kanatani, K.: Extracting Moving
Objects from a Moving Camera Video Sequence,
01000000000000000 (SSII4)0 pp.
279-284 (2004).

00000000000000000000000000
Vol. 59, No. 10, pp. 72-73 (2004).

00000000000000000000000
000000000000 0Vol 15, No. 9, pp. 1-5
(2004).

0000000C0C000000000000000
000 Vol. 23, No. 3, pp. 274-277 (2005).

00000000000000000000000
0 CVIM-147-140 0000 (2004).

oooooIrsooooooooooooooon
O000000o00oO SSII050 No. I-2 (2005).

oboboooobooooocoooooobooboooog
00000000000 SSIIos0 No. I-4 (2005).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


