ooooboooooo
IPSJ SIG Technical Report

Vol.2016-DPS-166 No.12
Vol.2016-CSEC-72 No.12
2016/3/3

bbb gtubtgobogbogbon

Do oo! oooo! oo ot
Oo00o00o0o0o0o0o0oo0oo0oooooo0obooo0oooo0oo0oooooooooooOooDan
go00o0o00o0o0o0o0o0oo0ooooo0oo0oo0obo0oo0oo0oo0ooooooooooooDoOooDon
gooooooobooboooooooooboobooboooobooobooooobooOoooboobooboooooo
goooooooooooooooooobooboooooooooo oo ooooobooooooo
gooooooobooooooooooooobooooooboooboo oo oboooooboboooooo
goooooooooooobooooooooooboooooooooboooooooooooo

Design of a Large-scale Evacuation Navigation System
Utilizing Video Analysis

YuuicHl TERANISHI!

MASAHIRO JIBIKI!

NoZOMU NISHINAGA!

1. OOooo

goboooooooocooboooooobocOoooooa
oooooooboooooooooooooboboooon
cooooooboooooobooooooooobooboooon
coooooobooooOooOooobooooobooboOooo
coooooooobooooboooooooooobooboOooon
000000000 000000o0ooooooon
cooobooooooboooobooooooooobooboooon
cooooooooocoOooOoocooboooOooobooboOooo
cooboooobooooooooooooooooooon
ooooooooboooooboooooooooboboooon
coooooobooooOooOooooooooobooboooon
coooooobooooboooooooa

oooboooooooooooooooooooooo
ooooooobooooobooooooooboboooon
coooooobooooOooOoocooboooooooooon
cooboooobooocOoOoooOoobooOoOooooOooon
ooooooobooooooooboooooboooo
cooooooooboooooboocoooooooboboooon
cooooooooocoOooOoooobooOoooooboooon
coobooooboooobooooooooooboOooon
oooooooboooooboooooooooboboooon
ocooooooo

ooooooooococOoooooooobocOoooooo
ooooooooooooboooooooooooooon
ooooooooboooooooooboooooboboooon
cooooooooboooobooooooooobooboooon
cooobobooobooooooocooboooooobooOooo
ooooooooobooooooooboooOooboboooo

! poooooog
NICT Koganei, Tokyo, Japan

© 2016 Information Processing Society of Japan

gbooooobogobobooooooobooboboobooo
gbobooboooobobobooooobobobon
gobooboobooboobboobboboboobd
gboooooobobobooooobooboboobooo
00000000000 2o0o0o0ooooooon
00000 @B000000o0n0o00oooooon
gbobobobooboobooboobbooboooba
gbooooooobobobooooobooboboooo
gobobooooboobooboobobobobooobg
goboobooboobooboobboobboobd
gboooooobobobooooooooobogoboo

goboboboobooboboooooboboboooooon
goobboboooooobbooooobbboooog
gobobobooboobooboobbobbooobd
gbooooooboboboooooboobobobooo
gboooooobogobobooooooooboboooo
googobooooboobooboobobobobooobg
gobobobooboobooboobboboboobda
goooog

2. Dooboobobobboobon

2.1 JO0O0O0O0OO0OOOOO

giligbgooboobdooboobobobobooboo
goboobooboobooboobboboboobd
0000 (0o0o0O)ooooooooooooooog
gobobooobobooobobooooboooboooobooo
e JODOODOODOO

o JIDOODOODOODO

e JODOODOO
goboobooboobooboobobobobooobg
gobooboobooboobbooboobbooobag
gobooboooboooboobobooboooboobooo



ooooboooooo
IPSJ SIG Technical Report

_ Fiio
EARDOSTEY 2
o 3] 'kk AR 7

ORRDETE
3%

—
PSR

01 00000000000

cobooboooooobooboobooocooobooogn
cooooooboooOooOooOobooOooobOboOooo
toooooooooooooooooooooooooon
ooooooobooooobooooboooooooboooon
coooboooooboooooobooooboooooobooboooo
cooooooooocoooocooooOooOoobooboOooon
coooooobooooooooooooooboooon
oooooooobooooo

22 00000000000000
00000000021 00000000000000
00000000000000000000000000
000000000000000000
000000000000000000000000 [4]
000000000000 (5000000000000
000000000000000000000000
0000000000000000000000000
00000000000D0000 (6000000000
0000000000000 0000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000D000D000D000D0000000000
000000000000000
0000000000000000000000000
0000000000D000D000D000D0000000
00000000000000000000000000
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000 [7J00000 (8,9 000000
0000000000000000 1000000000
00000000000000000000000000
0000000000000D0000000000000
0000000000000000000000
0000000000000000000000000
0000 10000000000000000 [12]00
oooo
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000D000D000D000D0000000
00000000000000000000000000
000000000

© 2016 Information Processing Society of Japan

Vol.2016-DPS-166 No.12
Vol.2016-CSEC-72 No.12
2016/3/3

S S—— collects & calculates

Server > movement path

stores feature data &
processes similarity -

search Structured overlay

exchanges feature
data
)

Gateway @ /\
extracts feature dat@ @
X

02 0000000000000

2.3 0000000000000
0200000000000000000000000
00000000000000000000000000
0ooon
0000000000000000000000000
00D00000000000000000 (feature data)
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000 [13J00000000000000000000
00000000000000000000000000
00000000000000000000000000
oooon
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000 (Gateway) 0000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0oo
0000000000000000000000000
00000000000000 (000)00000000
00000000000000000000000000
¢eD, 0000100 a€b,S={zeD|dgz)<T}0O
00000000PO00D000D000D000D0004d00
00000 POO0OODOO7 000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000000000000000000000
0000000000000000000000000
0000000 POOOD0ODO0O0O0O0OO0D0D0000
00000000000000000000000000
000000000000000 PO0 1000010
000 fO00000D0

Vo € D,Vy € D,|f(q) — f(x)] < |f(q) — f(y)| =
P(d(q,r) < d(q,y)) > P(d(q,r) > d(q,y))

pOO0000O00O0O0O0O0O0OOOfOOODOOOOOO
oo0000 /0000000000000000O0 OO
oooboooooobooooooooobooooboboooo
ooo00oo0OO00000000000 fOoooooooOoOO
coobooooooooobooooooOooooboboooo
coboboboooooooooboooooooOooboooo
ooobooooooboooooooooobooooboooo
ooooooo fO0O0O0O0O00oOoo



ooooboooooo
IPSJ SIG Technical Report

Probability distribution of

Interval assigned o n, satisfying re-identify condition for q

2 | — | i l
* * ‘ 1 ‘ * ‘ * * o I
| | | | | | |
n n, ns ny ns ng n

f@-r fl@ f@-r

03 ODO0O0oboooooooo

Server

Gateway

<feature data
c
forwarder

If identified, updates
movement database

similarity
search

feature
data
extractor

<n
s 8
oz
@
)

<fe:
Runs if necessary ~ caera
(depends on
forwarding scheme)

04 ODO0OD0OO0OO0OOOOOOOOOOOO

00000 /0000000000000000000
I000kelI00000D0000000D000000I0
0[k.)(0kO0000000000)000000000
0300000n 000000000000000000
00000[n.n) 0000

00000 ¢O00D000 f(¢)00I00000000
00000000000000000000000000
00000000000000000000000000
0000000000000000000000007 0
000000000000 (000090%) 000000
00000000000000000000000000
0000000000000 /00000000000
[fq)—r...f(¢)+r] 000000000000 ¢O0OD0
0000000000000000000-,000000
00000000000f(q) 0000000000000
00000000000000000000000000
000000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000D000D0000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000000

24 00O00O0OOOOOOO
0400000000000000DOO0O0DOO0OOOO
ggoooooooboobbbbbboodoououoooa
goooobbooOooooooboooooooooboo
(feature data extractor) 000 000000000000
0000000000000 00 (00000)00o000
ggbobboobobodbooboobobboboa
oobobooooooboobobobooboooooooboo
000 (forwarder) 00000000 0O¢OOO0D0OOOOO
0000000 f(q)D0D0000D00ODO0OD0OO0OOO0
O0000000000000000000 Chord#[14]
gboooooooobobooboooooobooboboo
0000000 (CameraID)00 00D (time) 0000
O0000000000000000000 (feature data
database) 000000000 O0IDO0OOOUOOOOOO
UbdgbO0o0oobooboboboobobooooo
0000000000000000 (movement database)
O 0D0IDO Camera-IDOtime, 0000000000 OO

© 2016 Information Processing Society of Japan

Vol.2016-DPS-166 No.12
Vol.2016-CSEC-72 No.12
2016/3/3

000000000000[f(g)—r...f(g)+7] 0000
000 f(oOOOOOODOOOUOOOOUOODoOoOO
O00[f(g)—r...f(¢)+7]00000000000 ¢0OO
0000000 ID0D000000000 f(qpOOOOO
gogodooooobobbbobbbboooououoooo
OO0 IDO Camera-IDOtime, 00O O0O0D0OO0OCOOOO
0000 (movement database) 00D O O00O0O0OOO
0000000000 (sweeper) 00000000000
gboooooobooboboboooogo
gobooooooboobooooboboboooooon
Jooodooooooboboboobooodoooooooo
goodooooobobobbobbbododoooooooo
gboooooboobobooboooooboobobobooo
goboooooooboobbooooooooooobooboo
O00000000Camera-ID 000000000 (00O
O000000000D0) 000000 Camera-ID D000
gobooobooobooboboooooboooboboboooo
Camera-ID 00 0000000000000 OOOO

3. 00O

ooooooooooooooooobooooooog
00000000000 JOSE[I5|0000ooooon
cobooboooooobooooobooooooOooOooboooo
coooooobooooood

oooboooooobooooooooobobooooooog
cobobooooboooooobooooobooooobooboooo
coooboooooboocoooooooooOooboooo
ODO000o0o0o00oooOooooooooooo Glory
0000000 [e0oooo

ooobooooooocoobooooobobooooooa
cobobobooooooooooooooOoboOooboooo
oooooooooooooooooobooooboooo
cbooboooooooooboooboobooboboooo
cooooooooocoooboooooooooboooon
000000000000000000000 17700
oooooooooooooooooooooboooo
cobobooooooooooocoooooooboooo
cobooboooooooooocooooOooOooboooo
cobobooooooooooooooooooboooon
ooobooooooboooooooooooooboooo
cobobooooooocoobooooobooooboooo
cooooooooocoooo

3.1 JOOooog
000000000o0o0ooUu0ooooUo (Doooo
O00000o;0SC)0000020140000 2015000
O0000o00oO0o0ooOoooo0oooooooo (o
gpooscoOoUoOoOo)ooooooscooooooog
oo0Ol100oobooobocoboooobooocoogoon
cooboboooooooooocooboooooobooboooon
coboooooooocoooocoooooOooboooo
oooooooooboooooooooooooboooo
cobobooooooooooboooooooooobooboooon
coboboboooooooooOoocoobooooobooboooo
O00000O010fps0D HDODOOODOODO
oooboooooboooooooobobooooooog
oo9bOoOooobOOoOoOoOoboooOosboOonoooboonon
coboooooooboocOoobooooooOooOoobooOooo
oooooooobooooboooooooooboboooo

0000000000000 0SCO00D000000000
000000000000000000000000 RO
0.97(Area-A) 00000000



oooooooooo
IPSJ SIG Technical Report

(h) OO0 H

Vo0l.2016-DPS-166 No.12
Vol.2016-CSEC-72 No.12
2016/3/3

(oooT

05 0000000000000

01 OsCcoOofoooooon

goooo 0
gooooo 97
ooooo 92

oood 9

oooo 3mx3m 0 7mX7m
ooooo 1-40

oo HD, VGA
ooooooog 10fps, 30fps

ooog 25300

02 000000

ood ooooo oo
ooo A ooo O
Oooo0 B ooo O
ooo C ooo O
Ooood Db ooo O
oodE ooo O
oooF ooo O
000 G | oOoooo O
000 H | OO0OCOO O
ooor1 | 0oooo O

coobooooboooooooooboooooboboOooon
cobooooboobOooooooobooooOoobooOoogon
cooooooboooooooobooooooooo
ooobooooobooooooooooog
g20000000000000000C00O00000
coooOoooooocOooboooooooOoobooboOooon
OO0 ADCOOO0OOO0O0OOOOO0O0O0O0BOOOO0O00
000000 DOFOOOOOODOOOOO (UOoOUO0)O
oooooooooooooooooooboo GoIoo
coooooobooocOoooocoooooOoobooboOooon
oooooooboooooooobooooooooon
oooooooooocooo G F, 1000000000

© 2016 Information Processing Society of Japan

O00000000000000 (250x00)0000 A, D,
GUO00O0OU0oO0oUoOoUoOoUoOoUoOoooOoO (oo
B0xO0O)0D000 B, E,HOODOODOUOOOOOOO
ooooo

3.2 0O00O0OO0O
oSsCOO0OoO0ooobooooooboooooooon
Ogood0oooooooboooooooooboooooo
goooooooad
3.2.1 0OO0OO
godbooooooboo0ooooboooboooonoao
0000000 (Count Rate) R.O O000OOOOOOO
(Observable Count Rate) R, 000000000 R, Ree
O0000ooooooo

m m
Re=—, Rope = —
n s

mUO0O00000000n00000000000s000
oooooooobOobOooooboR. Ob0OODODOO
gboooooboobobooooooooboobobooo
gboooooobobobooboooooobooboobooo
gboooooogoboboboooooooobooboooo
O0000OR,.00000D0OOO0ODOODODOODODOO
gboooooooboboboooboobooboboboo
gboooooobobobooooobooboboobooo
gboooooogboboboooooobooboboobooo
gboboooboobobooboboobgbogR.e, R,eOOO

100000b0ob0oboobooooogon
O00000000000000000 (Path-detection
Rate)R,, 00 00D O0OO (Observable Path-detection
Rate)R,, 0000O0O0O0OOOR,, R, DODOODOOOO
gooon
mp

R = —, Rop:

np npRoc

mp




Vol.2016-DPS-166 No.12
Vol.2016-CSEC-72 No.12
2016/3/3

ooooboooooo
IPSJ SIG Technical Report

m, 0000000000000On, 00000000O
Oo00000R, 00000000000O0O0O0O000
O00R, O00O0O00O00O0O0O0O0O0O0O0O0O0O0O0O0O0 18

000000 10000000000000000000 —
0000000000000000000000000 , [ === R i
000000t00000000000 (95%0000)0 g 14r T
00000000000000000000000000 E oq12f .
00000000000000000000000000 8 Lo W M. PN |
0000000D0000000000000000000 ®
000000000000 g 08r |
0000000000000 100000000000 5§ 06 .
00000000000000000000000000 8 o4l .
d0000000004000000000000000 T ook i
00000000000000000000000000

goboooboobod
3.2.2 0000000
opooo

oed00OO0O0O0DOO R,R,.O0000DOOOODOO
gbobobobobobobooooooooooboon
000000 A0DCO0O0OOooODoDOoOOOoOOoO A,BOOO

Area-|

< @ 0o o w u o I
3]

8 8§ 8 8 & & g §

< < < < < < <C <

06 00000 R, R

)
[

R. =06, R, =070000000000000000
coooooobooooooooobooooooboboOooon
000000000000 (00000000 oo)ooo
cooooooboooobOoooobooOooooboboOooon
coooooobooooOooOoocoobooooooOoboOooon
oooooooooboOoooooooooooboboooo
coooooooboooooboooooboooooboboooon
coboodoRrR,.000O0O0O0OOOOODOOODOOOO
cooboooobooooooooobooooooboOooon
goooOoOoOooOooopoooooooooOooo co
U0R,.010000000000D0O0O00O00DOCOO0O
coooooobooooOooOooOobooOooobooboOooon
cooboooobooooooooooooooboboOooon
000000000 (000000 00)0000000
ooo
ooooOoOoOOoO0OO0 DOrFOOOOOOODOOOOO
OoO000R,=0.7R,.=0800000000000 E
OD0R, R .OO0D010000000000DOO00OO0OO
cooooooboooooOooooboOoooobboooon
ocooooooooooo FOOR,R,.O000 0500
ocooooooooboOoooooooooooboboooo
oooooooboooooon
oooGolooooOooooooooOoOooooon
ooooooooobob G, HOOOO0 R, R,cO0 100
ooooOoooboI1Ioboooooo0ooobooooooo
oooooooooooooobooooonoonR., Ree
oooood
O70000000000000000O0ADOODOO
ooooooobooooooboooooboooooboboooon
U0 R, R,.O0000000O0DO0O0COOO0OODOR,, Roc
coooooobooocOoOooOoocoOobooOoOooooOoboOooon
coooboooobooooooooooooooooon
oooooooboooooboooobooooooOooon
cobobooooooooooooooosobotOono4000O
coooOoooboooOooOoooooooooboboOooon
oooooooooooooboboooo
goboboooooooooobooboooooooooooo
coooooooobooooooocooobooonoboennO
or7o0coooboboooooOoocOoboboooOoobooboOooon
ooooooooboooooooooooooboboooo
cooobooooooooooooobooooooboooon
cooooooboooooOooOoooooooobOboOooon
coooooooooooobooooooooon

© 2016 Information Processing Society of Japan

R, —e—
Roe —=—
o 08 1
©
§ \‘\—‘
8 0.6 —
)
€
2 04 —
)
]
0
©} 02 | i
0 1 1 1 1
10 20 30 40

Number of people in the field of view

07 0000000000000 Re,Roe(DODO A)

OooOoooooo
oSCOO0000000ODO0O00DOoOoOoOoOoOoOooOOO
0000000000000 00 8000000000
R,,R,, 10000000000 OFAR(False Acceptance
Rate) 0000000000000O000O0DODOO0O0OO
000000000000 00O0O0O0oO0oOooooooQ
00000000 0FAR=10"2, FAR=10"'000000O
O00O0O0OO0O0O0O0OFAR=10"2000 FAR=10"'00O0O
0000000000000 000O00oOooooooQ
O0OFAR=10"'00001000 10000000000
0000000000 oooon
00O00000O000000o00000000 A, DO
O00O00FAR=10"20000R, = 0.3, Ryp = 0.4 ~ 0.500
FAR=10"'0000R, =04, R, =060000000
O00R,01000000000000000000O
0000000000000 00000oOooooooon
00000000000 B, CO0D000O000 Ry, Ry
O00D00O0O00R, R, 000 010020000000
000000000 EDOODOOOOOOOOOOOOO
00000 G, HOODOODODOODOOOOOOOoOoOOO
O0D0D0000000000000R,, 00000000
00000000000000000000
0900000000000 000000 ADDODODOOO



ooooboooooo
IPSJ SIG Technical Report

o
©
S 08
B
2
3 06
=
8
S 04
©
o)
g
5 0.2
(7]
Qo
€}

(Observable) Path-detection rate

T T
zzzza R, FAR=107
zzza R
[ Rp,
= R

NN

|

P

-2
b0 FAR=10

FAR=10" ;

op FAR=10°

Path-A,A

NN
%mQDﬁﬁﬁﬁil-

Path-B,C

08 000000 Ry,Rep

-
Path-E,E B

Path-G,H

Number of people in the field of view

10 20

30

09 0000000000000 Rp,Rp(00 AA)

300
250
200
150

100

Elapsed time (sec)

50

40

T T T T T T T T T
estimated mean time interval ————

observed correct mean time

010 OOoOOOOoo

© 2016 Information Processing Society of Japan

L X i
- X —
L %i T>I<_
X %
T =
X X
11 11 11 11 11
N N N T N T N T
o o o O o O o o o o
T ww w o wowm
oC o oC oC o oC
<C < <C <C <C <€ <C <€ < <€
oW oW oW W W
<< OO Qoo wuw T T
$< 99 dd uwu 9o
£EE ££ ££ ££ £<£
© © © © ® © © © = &
o a oo oo oo o(_“n(.“

Vol.2016-DPS-166 No.12
Vol.2016-CSEC-72 No.12
2016/3/3

1 T T T T T T T T T
©
2
8 0.8 | -
]
2
[
5 06 -
Q
Z
- 04 E
@
g
= 0.2 | E
L

Area-|

< @ 9 o w L o T
© © © © © © © ©
¢ ¢ ¢ 9 © © § 9
< < < << < << << <

011 00000000 d

000000000000000 R, R, 0000000
0000000000000R,,R,0000000000
O0D0OFAR=10"2000000 R, = 0.2 ~ 0.3, R,p = 0.4
ODO0OFAR=10"'000000 R, =04, Ry, =0.6 00
00000000
0100000000000000000000000
000D000000000000D0000000 ADOO
000000 DOODO0OO0ODOO0DDOOD0O0000OO
000000 10000000000000000EOO
000000000000000000000G, HOOO
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000G HODODOOOODOODOOOOO00000000
0000000000D0000000000000000
00000000000000000000000000
000000000000000000000000
00000000000000000000000000
000001%00000000000000 30010%0
00000000000400000000000000
00000000000000000000000000
0000000000000 0000000000000
000000000000000000100000000
0000000000000

0ooooo

011 0000000000000000d400000
0000000000 A,D,GOD000O0D0DN0ODN
000000000000000000000 (00 0.10
0)0000000B,CEF,HOOOODOOODOODO
0000000000000 D000000D0000000
000I0D00000000000000000000R,
00000000000000000000000000
00000000000000000000000000
0000D000D0000000000000000000
00000000000000000000000

3.3 0OOO
gogboobooboboobboobooboboooboo
gobobobobooboboobobobbobobg
Oo0o0ooooooOo0ooooooooon0 300J0SE
gboooooobobobooooooboobobooboo
gobogood
gobooboobbooboobooboboooboo



ooooboooooo
IPSJ SIG Technical Report

03 ODboooooooooooDo

oag 0
0000 10,000 O /0
7 00000 (0o0)
r 10
oooo FAR=10"'000000O0O00O0OO
00000000 IM (bytes)
gooooooo 60 O
ooooooooo 40
ooooooooooo 100 (DO0O0OO0O0)
gooooobooooo Chord#
gdodoooooooo TCP/IP

[ CEEEEEEED) 1 core / 2.1 GHz

ooooo/ooooo 1
ooo 2G (bytes)
oooooooo 1000BASE-T
[OF] Ubuntu 12.04
Hypervisor KVM 3.5

08

0.6 |

04

Cumulative distribution

0.2 |

0 . 1 1 1
10 20 30 40 50 60 70

latency (sec)

012 00000000000

coooooobooooooooooooooboooon
Ooooo0ooo0oooooof000oooooooon
coboboobooooooooboobooroooooo -rooo
Ooooooo9 %0 0000ooouoooooo 10
OD000o0O00000000000000000 09x R,
oooo
oobooOoooooocOooboooooobocoooooo
oooooooocod/oooooosconooooon
ooboooOoOo groooboOoobOboOooooooon
cooooooboooooooooboooobboooon
ocooOO00ooooooOooOoOOOoOoOooooooooscon
cooobooooboooboooooboooooboOooo
oooooooobooooboooooooooboboooo
cooboooobooooooooboooobooboooon
coooiloooood
gobooooooooooooooooooooood
oo (vM)0OOUOO0OO0OO00oO0oooooooooo
coooooobooooOooOoooOoboooooooon
ocooo00o0o0ovMOO1000000000000O0O0
gobeobobDOobDOobOeobODOOOOOOOOOO
coooboooooboooooobooooboooooboboooon
cooooooobooocoooOoocooooooobooboOooon
coooooo
O1w2popobbooo0oooooooooooooogoo
coobooooobooooooooobooooboboooon

© 2016 Information Processing Society of Japan

Vol.2016-DPS-166 No.12
Vol.2016-CSEC-72 No.12
2016/3/3

cobobooooooooooooooooooobooboooon
oo 10000000000 O00OO0OO0OCOOOOOOO
00o0000O0o0ooOoooooooooooooO (VM
0)0 10,30,50 00000000000 O0OOOOOO
cboooooobooobooboooboboooboooo
coboooooooocOoooooOoooOoboOooboooo
coooooooooboboooooooooooogooo
gboooolooooboobboooboooboan 200
oooobooooooooboos3boooooo voodso
coooooecdnonoOoOoOonOn

ooooDoOoOooDOoo0oooooooOoooosod
oobooboooooobooooo1gooooooboboooo
coooooooooooboooooobooooboooo
ooooood

34 ODOOODOODOO
gobooboobboobooboobbooboo
OOoOoO0oDOoOooOoboOoogo oscoooo 1000 3
gbooooogboboboooooooboboobooo
gooboooo

000000000000 UODartisoc[l8)0 00000
gooobbooooooobobboooooooobooboo
goboboooboboobobooobooobobooboobogoo
gobobboooobboz2socobgoobobno20d
000000000000 (DoUoo)ooUoopUoooo
gboooooobooboboooboo3oooooboobooo
gobooboobobooboobooooboon

e 00 1(None): 0ODODO

e OO 2(Simple): ODOOOOOO

e 00 3(Proposal): DOOOODOOOOOOO
goboobooboobo 3gbuooboobooobg
gobobobooboobooboobbooboooba
gboooooobobobooboooooobooboboo
gbooooooobgooboobo
040000000000 0O0DO0ODOODO 2000 3
goboooooooboobooobobooob 2000000
gbooooobooboboooogo 2000b00bO0bOo0
goboobooboobooboooboboobobooobg
0000000000 (00000000 D)DUooOooO
gobooboo3oobo2z1o0gbooooobooobngoboon
gbooob0 1wboooobooboboo 23100000
goboobooboobooboboobobobooobg
goboobooboobooboobboobboobd
obooob1goboboobooboobo 20000
gbooooooobobooooooooboboobooo
00000000000 (D000 1ooooooooo
0000 10000)000000000000000O00
gboooooobobobooooobooboboobooo
goboooogoooo 2, 0b03b00b0oobooonog
gobooboobboooboobuoobbooboon
obo2300000000Db0bD0obDOobDonDooDon
gbooooboobobobooooobooboboobooo
gboooooogboboboooooboboboobooo
goboobooboobooobobobobooboooba
gboooooboobooboboooooboobobobooo
gbooooooboboboooooooboboboooo
gobooboobooooobdga

0 130000000000000 (00O 100000
00)00000000oO0oUooOoo (o)ooooo
gboooooogoboboboooooooobooboooo
gobobobooboboobbobboosbuoong
goboobooboobooboobbobboobd
gboooooo40000000b0ob0oboboo



ooooboooooo
IPSJ SIG Technical Report

04 0D00000OO0O0ODO

goood ]
ooo 82,000 m?
ooao 7
ooo 2F200030 800 (ODODO)
0000 (00 2,3) 22
00000 (00 3) 231
000000 (00 3) 21
ooooooo (oo 3) 200
EEEEEENEEE) 10
100
80
S
g eo0f
c
el
5 40
IS
o
O
20 None
Simple —e—
Proposal —=—
0 1 1 1 1
0 200 400 600 800 1000 1200
Evacuation latency (sec)
013 000OO00oooooooog
4., 0000

obobooooooocOooboooooobocOoooooo
coooooobooooooooooooooboboOooon
ooooboboooboboooooobobooooogon
coooboooooboooooooooboooooobooboooon
coooooobooooOooOooOoOobooOoooobooboOooo
coooooooooooooooooooooboooon
oooooooboooooooobooooboboooo
cooooooobooooooooobooooobooboooon
coooogoooo

oooooooooooobooooooooooooo
oooooooooobooooooooooboooooooon
boe00OO0OO0O0OO0OO0D4000000000D0O0O0O
cooooocoooooOo ooooobooooogoo
oooboooooobooooooooooooboboooo
oooooboooooooboboooooobobo400000
coooosoooboboobcoooobboooooboo 1o
0/0000000000000000001 000000
ooooooooboooooobobooooboooooboboooon
cooobooooobooobooooo2sc0b0b00000n
cooooooboooOoOooOoocoOobooOoOooooOooo
ooobooooooooooooooooog sbooon
oooooooobooooo

ooboooooooocooboooooobocoooboooo
coooOooobooocoooOoocOoobooOoooooOooo
oooooooooooooboooooooOooboboooon
coobooooboooooooooooooboboooon
cooooooboooooOooooboOoooboboOooo
cooboboooboooooooOooboooOoooboOooon
oooooooooooooooooooooboboooo
ooo

© 2016 Information Processing Society of Japan

Vol.2016-DPS-166 No.12
Vol.2016-CSEC-72 No.12
2016/3/3

o ooboobboobooboobboobod
gboooooobobooooooobooboboobooo
gbooooboobobooooooooboboboobooo
goboboobooboboobooboobbobobooobdg
gbobooboobobd

oooo

(1] OOO0O,0000000O0O000DOOUOODOOO
00000000 DOO0Od, http://www.bousai.
go.jp/jishin/nankai/nankaitrough_info.html
(2016.01.22).

2] OO0OO0,0000:00000000000O000O0OO
00o000oo0o0oooooooooooooooo, o
0000000, Vol. 124, No. 10, pp.1060-1066 (2004).

(3] 0000 00000000 oooooooooooo
0000000, 0000000000O0O00ooooo
0, Vol. 1, pp. 111-116 (1999).

[4]  H. Wechsler, et al., eds.: Face recognition: From theory
to applications, Springer Science & Business Media, Vol.
163 (2012).

[6] G. Philip and G. Schneider: A two-staged approach
to vision-based pedestrian recognition using Haar and
HOG features, IEEE Intelligent Vehicles Symposium,
pp- 554-559 (2008).

[6] gooo,0gob.:oobbbbob0oooooboooo
0000000, 0000000 D3, Vol. 68, No.2, pp.
92-104 (2012).

[7] M. Bingpeng, et al.: Covariance descriptor based on bio-
inspired features for person re-identification and face ver-
ification, Image and Vision Computing 32 (6), pp.379-
390 (2014).

8] T.H.W. Lam, et al.: Gait Flow Image: A Silhouette-
based Guait Representation for Human Identification,
Elsevier Pattern Recognition, Vol. 44, pp. 973-987
(2011).

9] D. Muramatsu, et al.: Gait-based Person Recognition
Using Arbitrary View Transformation Model, TEEE
Trans. Image Processing, Vol.24, Issue 1, pp. 140-154
(2015).

[10) DO0O0OO,etal: 0000O0O0O: D000DOOOOOOO
O0oooooUooOo,oo0oo, PRMU2011-21 (PRMU),
pp.117-124 (2011).

[11] ODO0OO0OO,etal: OOOOOOOODOOOODOOOOO
oooooo,0po0ooooa, € 127.7, pp. 1022-1029
(2007).

12 ODO0OO0OO,etal: 000000 OO0OOOODOOOOOO
00,00000000000, D928, pp. 1373-1382
(2009).

[13] Y. Raja and S. Gong: Scalable Multi-camera Tracking
in a Metropolis, Person Re-Identification. Springer Lon-
don, Chapter 20, pp.413-438, 2014.

[14] T. Schiitt, et al.: Chord#: Structured Overlay Network
for Non-Uniform Load-Distribution, ZIB-Report 05-40
(2005).

[15] JOSE, http://www.nict.go.jp/en/nrh/nwgn/jose.
html (accessed Dec. 1, 2015).

[16] Face Recognition, http://www.glory-global.com/
groupinfo/technologies/others.html (2016.01.22).

4 o O A o [ w A S A R W A WA
goobobobddooooo oo,
http://www.moj.go.jp/nyuukokukanri/kouhou/
nyuukokukanri04_00044.html (2016.1.22).

[18] artisoc, http://mas.kke.co.jp/modules/tinyd0/
index.php?id=11 (2016.01.22).



