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Abstract:

Recently, considerable attention has been devoted to planning sightseeing-tours by using alarge number of
geotagged photographs and restaurant reviewsin Social Media. We have devel oped such a sightseeing-tour
planning system that 1) extracts hot photo-spots from a set of geotagged photographs with timestamps,
2) classifies and embeds them in a 3D information space on the basis of image similarity of photographs,
3) visualizes restaurant reviews in the 3D information space, and 4) provides an immersive interaction
environment in which a user explores the 3D information space in order to find his/her favorite hot photo-
spots and plans hig/her own sightseeing tour. Using real data from “Flickr” and “ Tabe-log”, we examined
the effectiveness of the sightseeing-tour planning system.

1 0DDOO0

gbobooooooooooobobobooboo
gbooooooooooboboboboooooon
O0O0000000ooooooO00ouooooDoOwed
oboboooooooooboobooboboooon
obooooocooooobOobobobooooon
gooooOoOwebDOOOOOOOOOODOODOOO
obooooooooooboobooboboooon
obooooooooooboobooboboooon
ooboooboboooooboooobboooboooobo

ooboooboooboooobooooooooooo
obooboooooooboobobobobooooon
oooboooooooooooooooboooooooo
oobobooobooooooooboobobooooo
oooooooooooooooboboooOooooooo
oobobooobooooooboobobobooooo
gboooooobooboobobobobooooon

*O0oooooo
joooooooooooooooooo 15
000000 E-mail:{kumano,kono,kimura}@rins.ryukoku.ac.jp

000000 (Serendipity) ! 000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 [Evans08]000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00 O0Socid MediaD 0000000000000
000000000000000000000000
000000000000000000000000
0000 Twitter 0 Facebook 00000000000
000000000000000000000000

-0480 -



obooooocooooobOobobobooooon
0000000000000 Socia Sensor 00000
WebOOOOOODODODOOOO Social MediaO O OO
O00O00000000d socid MediaO O OO OGO
obobobooboobooboooobooboooooon
obobooooooobooboboboboooooon
OO00O0O0DO0 WebhOOOOOOOOOODDOOOOO
OO00OSocid MediaD OOOOOOOOOOOOOO
ooboboooboooobooboboboboooooon
ooboboooboooobooboboboboooooon
ooboboooboooobooboboboboooooon
ooobooobooooooobobobobooooo
O0Serendipity 0000000000000
obobooooooooooobooboboboo
00000000 [00 07,00 08 00 080000
gboboooooboobooboboboooooooon
gbooooooooboobobobobooooon
gobobOoboobooboobooobooobooon
Serendipity 0 0 000000000 COCOCOOOOOO
gbooooooooboobobobobooooon
gbooooooooboobobobobooooon
OO000OOOcodstatD 0000000000000
gooobooooooooboooooobboooan
gobobooooobooooobbooboooooooon
oobooooooboooobooobooobooooobo
OO0000OOecodstat0 0000000000000
obooooocoooooboobobobooooon
oboooooooobooobooboboboooon
0000000000000 00000 Serendipity O
obooooobooooooobobooooboobooon
oboboooooooobooooboboboboo
obobooboooooboobobobobooooon
oboooooooooooooobooooooooon
oboboooboooooobobobobooooon
oobobooobooooobooboobobobooooo
oobobobobobobobooooobooooo
ooobooobooooooooboobobooooo
gobobooooooobobobooooooboooooooo
gboooooobooboobobobobooooon
gboooooooooooooooooooooon
gboboooobooboooobobobobooooon
gboboooobooboooobobobobooooon
goboooboooooobooobooooboooonon

1. 000000000000 00000000
2. 00000000000D0000000d
000000000000 ooooooooog
4, cold-start D O OO

5, 000000 (Serendipity) DO OO0

6. 0000000000000 DODODODOOOOOO

oobooobo ooooooobo
0o0o0oooOooooooooooo@20)
SIG-AM-02-09

7. 0000000000DO

goooooooooboboboobbboooogo
godooooooooboobobbbooogoooo
O0O0OSocid MediaD OOOOOOOOOOODOOO
godooooooooboobobobbbooogoooo
oooooooooboboooboboooooooo
goobooobooboboobbooobooobooo
0o0o0o0o0oDooOoonOoOo 20000000000
goooobooodooooooooobobooood
gooooobooobboooobuoooooogd
godobooooooobobuooobooooobog
J0o0000D0DO000oO00oO0O0oO0Oddcold-start 00O
gooobooooboooobboobbuoooooa
gooooobooooboouooobuoooooog
goddooboooobobouoooobuoooooog
goobobobdoododddodoooboooboooooo

2000000000000000000D0O0ODOOd
oopDoooo[oooeUuooooo3noungooon
goododboooboobuobobobouoooooo
0 3DVDM[Nagel 08] 0 0 000000000 OMirror
WorldO OO O GoogleEarth DO OO OO OOOOOO
000000 [Kislevich1l0g DOOOOO0OOO0OO
00oo0oooooooooooo [Kisilevich10b] O
00000000000 0000O0Augumented Realityl
Lifeloggingd Mirror WorldsO Virtual WorldsO O O O O
0000000000000 MetaverseO O OO OO4d
00 3DWeb[Smart07] 0 000000000 OOO0O
0d00000oOooooodsocid Mediao OO ooO
0doooDooooooooooonO Virtua Worlds
00000000 3DO00O0OoooOonaadMirror
WorldsOOOOOOOO0OO0O GoogleMapO OO O
000o0o0oooDOO MeaveseO O OO O QOOOOd
goddoooooooboobobobbbooogoooo
goooooooboooooooboooon

0oo0020000000000000000000
J0o0oo3000000000o0ooOg400 Social
MediaDataO DO OO O0OO0O0OO0O50000000

2 JO000OOoOoOoo

21 SocialMediaDOOOODOOOOOOO

0000000000000000Socid Mediad O
0000000000000000000000000
000000000000 0Fickri200000000
00 Geotag0ODODDO0O0O000O0 [Crandal 09] O
000000000000000000000000
000000000000000000000000

2nttp://www. flickr. com/

-0490 -



000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000 [Surowiecki 04] 0 0 O
0000000000000000000000000
Cranddl 000000 Geotagd 00D D0 O00OOO
000000000000000000000000
0000000000000000000000000
000000 [Crandall 09|00 00000000000
00000 [Kislevich10] 000000000000
0000000000000000000000000
000000000000000000000000
00 [Yin1l]00O0O0O000000000 [0 1100
000000000O0Geotag0 0000000000
0000000000000000000000000
00000000000000000000 [Arase10]
00000000000000([Yin100000000
00000000 [Lul00000000000000
000000000000000000000000
00000000000 ([00 121000000000
0000 Sociad MediaD 0O 0000000000
000000000000000000000000
0000000000000Social MediaD OO 000
000000000000000000000000
0000000000000000000Socia Sensor
000000000000000 Socia Filtee D000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000003D0000000000000000
000000000000000000000000
000000000000000000000000

22 ODODOODOOOOOOO

oooo TOOOOOTOOOO [L,TIOOODOO
gboboaobooaoboooooon

Z)T:{dn! nzls”'sN}

0000000000000 0 d,000GeotagO O
xhuoodud t,oooobooboobaoooaobooaoo
good

dn = (Xn, tn)’
0000000000% = (X1, %2) 000 0% 0 Xz

oooooodd, 000000000 DOO00O,0O0dy 0O
oOoooOooONQDOODOODOObOODOOO

(n:]_,... ’N)

oobooobo ooooooobo
0o0o0oooOooooooooooo@20)
SIG-AM-02-09

0000000000000 000000000 2
00 EudidOO R2OODOO

Q = [-n/2,7/2] X [-n, 7] (C RZ)

000000000000000000 00000
0000000000000000000000000
000 Rp(cQ),(m=1,---,M)0000000000
00000000 Ip=[Tmo Tmal, (M=1,---,M)O O
0000000000000000000000000
00000000000000000R,000000
00,0 R,0000000000000000MO0O
0000000000000000R,000 hyOOO
000000000 QOO00001<Tmo<Tme<T,
(m=1---,M00000000h (>000000
0000000000000000000000000
RnO In000 (Rnlm 000000000000 O00
00000 TOOO0O0000000 000000
000000 {(Rulm); m=1,---,M}000000
O0O0(m=4,---,M000000 R,OOOO Iy
00000000000000D,000000000
0000000 mO00O00000000000

Dm = {dh = (Xn,tn) € D1; X0 € R, th € I},

000000000000000000D;00000
0000000 Xy, (h=1,---,N) OO0 D000 mean-
shift 0 [Comaniciu02] D00 O0{Ry, - ,Ry} 000
0000000000000000000000000
00R,0000O0000000000 I =[Tmo, Tmal
000000000 me{l,---,M}O00000gnt) O
R,000t000000000000000 gut) O

Om(t) = Ain(®) + o(t) @

000000000000000000000q(t)0
mO0000000000000000000000 t0
00000000000000000000000g®)
0000R,00D0O0OOO0ODOO0OO0OD0OO0OO0D0O0OOOO
00mOOO000000000 weeDDODOO0OO0OOO00O
000 1,0000 waeOODOOODODOO0O000DO
0000000000000000000000000
000000000009 ={J =[ToTi]; ToT1 €
Z,1<To<T <T}00000000O0

J=Ji=1--.T(T-1)/2

0000000000000 R,0000000000
000000000000000000000000
000000000000000000000000
00000000000000 Ry, (M=1,---,M) O
0o J,(=1---.T(T-1)/2) 00000000000

-0500 -



0000000 RsheeOOOOOOOOOOOR,OO
OO00O0O00D0O00O0O0OFshee0O0OOQOOODOOOO
oooooygoooooo (oo 1210
oboboboboooooboobooboobooboo
000 DO Socid MediaODOOOOOOOOOOOO
obooooooooboobobobooooooooon
oobooobooooooooooboooobooooo

23 DO0O0OODOOODOOODObObOODO
gbgoboooboobobbo

000000000000000000 Visua Word
00000000 Bag-of-Visual WordsO O OO OO QO
O000000oo0o0o0ooooooooooooon
00000000 DLhbOOOO0OVisud WordsO O OO
O0000oo0oooooooooooooooooon
O00000oooooooooooooooooaon
O0o0oooooooooooooooooooon
O0o0oooooooooooooooooooon
goooooobooooooooboboooobod
gooooooooobobbooobooooobod
gooooooboooooooobbooooobod
goooooobooobuoooobbooooobod
goooobuooboboobbuooobuoooobod
goodoooboooouoooobobooooood
goodooobooooouoooobuoooooodg
0000000000000 oooooooooon
0000000000000 000g HDP-LDADOO
goodooobooobooooboboooood
Odd NewmanOOOOOOOOGOOOooOOoOOOO

2.3.1 Visual Words

0000 Visual Words(Keypoints) 00000000
000000 SIFT (Scae-lnvariant Feature Transform) O
000000000 [CaurkaO4ODDOOODDDDOOO
doooooooooooosFrooooooood
0000 SURF (Speeded-Up Robust Features)[Bay 08]
O000O0DoOoo00 Visud Wordw O OOOO Dy
0000 d0DO0000000D000 SURFODO OO
OdoooDoooooooooooooo Kooooo
K-meangHartigan 79| 0 00 000000000000
goodooobooooouooooboooooood
0oo0ooo0 d,0000000 SURFOOO KOO
OO0 VissadWordOOOOOOOOooooooooo
00000d, = (W1, ...Whw ) 0 0O000d, 0000
O O Visua Word O W, O O O Bag-of-Visual Words O
o0oo0oo0oog 0000000 o0od,0oooo
oooooboooooo

oobooobo ooooooobo
0o0o0oooOooooooooooo@20)
SIG-AM-02-09

D'r={d;n=1---,N}

232 HDP-LDA

oodooooopD0o00000o0oooooD (@Vooo)
oooooooooboboo oy00000000O0
godboooooboooobobooooooooooa
000000 HDP-LDA (Hierarchica Dirichlet Process
- Latent Dirichlet Allocation) 0 00000000000
000000000000 00D00D00 (Stick-breaking)
00 [Teh06] D OO HDP-LDAO OO DO OO

D000 =By, 0000000000000
O " Griffiths, Engen and McCloskey” (GEM) O OO 0O 0O
gooon

Bly ~ GEM(y),

goooooooooof=423,---00000

f-1
Bily ~ Beta(Ly). pr=p;| |(1-5))
=1
000000oooBeal,yyOOOOOOOOO 10O
yOOOOODODODODOOOOOOOODODODOOO GeOO
goooooooood

Go = ) Bi Sy,
f=1
DDDD@:@JL&DU—nDDDDDDDDDDD
00000 HOOODOODOODOOOOOODOO0O0O00O
ooooo

o |/H~H forf=2123-.-.

oooooo0ds 0000 00000000000
pr 00 000000DODO0OODOODOODOOO Go
ooooobHOOOODOOOOyOOoooDOO
Oo00oO0O0DPy,H)OOOOOOOODODOOOooOoO
oboo

O0D00O00 neN,0000O0O0ODOOODO Gy
gbooooobooooog

Gn= Zﬂ'n,f O,
f=1

0000m, = (m)>,00f=123-.-000000
00000000000

f
~ Beta|agBs, ao[l—Zﬁf]),

fo
(1 - ﬂ})
=1

s | o, B

=

’
Tnf = 7

-0510 -



00000 G, 000000 Ge000000000 ag
0000000000 DP(ag,Go) 000000000
00000000000000O00HDPLDAOOOD
000 d,00000000000000000000
000 Gp(n=1,.,N)0O00000

233 JSDivergenceCD DO OOOOOOOOO

G,oodoDOoooDoooooooooooooaono
gboddoobooooobouoooooooooboog
dbddoooboooooooooobooooooa
gbodoooboooobobuooooobooooooa
0000000000000 0DO NewmanOGOGOdOd
000 [Clausst 4] DO O DOOO0OODOOOOOOOO
doddooobooooboboooobobuooooog
godddoboooooobobooooododoooooa
goddddooooboboboooobooooooooao
doddddooooobooooboobooooooooad
Jddddddd bhyOOODODOoOOoDOoOoOoOooOooo
goodoboboboboooooouoouooa
gdobobooooobooooouooboood

0000000000 (@oO)0oooO00O dy e Dy
Jdo0od0ooo0oooDo GaOoooooooooa
00000G, 000000000000 00 Kullback-
Leibler divergence Dk (GpllGg) D0 OO0 O0O0O00O0ODO
O00000Dk O0O0OO00O0oOooOoboOooOooooa
0000000Dk(GplIGy) 00000000000 0O
0000000 Jensen-Shannon divergence D;s(GpllIGg)
000 [Niesen10] (1 =1/2000)0

Djs(GpllGg) = ADkL(GgllAGq + (1 - 1)Gy)
+(1 - D)DkL(GpllAGq + (1 - )Gp)

OO0 DyO0OC00O00O0DODOOO0OODODOOO
ooooooOoosooooooooooo

S(GpHGq) =1- DJS(Gp”Gq)

0000000000000000000000G=
(V\E)0DODODOOOOOOOODOODOOO0O0o0o0oo0o
0Da0b000000O000CO0O00OO0O0O0OOO00O
000000 Dal {d)y,...dyy } 0 Do 0 {0, ... )
000000000000 SO00000000000
000000000000000000000000
0000VOOOO(OOOO0O0O0O000)000ED

gobogobooobooboog

234 NewmanODOODOOOOOOODDOODOO

Nevman OO ODOOOOO0OO0OOOOOOOOOO
oo0000o00opooibooooooooooooo

oobooobo ooooooobo
0o0o0oooOooooooooooo@20)
SIG-AM-02-09

o e

01000000000 GeotagO OO Dr.

000000000000000000000000
000000000000000000000000
00 (modularity)Q>000000Q0 0000000
0000000000000000000000000
000 QUOOOOOOOOO0O0O0O0O0ODOOOO

Q=) (@i -a) e

0000e00000000I0O00O00D0INO000
000000000000000000000000
00000a400000000i0000000000
0000000000000000000000000
000AQj=2@j-a3)0 000000000000
00000 [Clauset 04]0

00000000000000000000000
000000000000000000000000
000000000000000000000000
0 GO NewmanO0OODOO00 [Zhoul0]ODOOOD

24 0O0O0O3DOOOOOOODOO
241 00DO00DO00ODOODOOOOODOOOOOOO0O0

goodoobooobboooobobooooboon
0000000000000 oooooooooon
0000000000000 00ooooooooon
0000000000000000000Socid Media
0000000000000 ooooooooooon
00000000ooooooooooooooon
00000000000000000000000oo
000000o0ooooooooooooooooon
0000000oo00o0o0o0o00oooooooooo
000000000000000ooooooooog
O0000GoogleMapD O Geo-tag OO OO OO OO
00000 l1000o0ooooooooooooooon
do000o0oOoOoOoOoOoOoOoOoOoOoOOOOOOOO0O0
00ooooooooooooooooooooon
0o0oodoooooooooooooooooooon
goooooboooboboooobuoooooog

-05P0 -



oobooobo ooooooobo
O000oo0o0oooooooooo@20)
SIG-AM-02-09

0 23DMetaverse0 D OO0 OO0,

oboooooooooboboboboooooooon
ooboooooooooooobooooboooboon
oooooooooobooboobooboooooooon
OO0 [CarlODODODODODODODOOOOOOODOOO
O000000DD0ODDDDWikipedaOD OO OQOOoQoQ
oooboobobooooobooooooooooooon
obooboooooooobooboboboobooogoo
gobooobobooooboooobooobooooon
O00000Socia MediaD OOOOOOOOOO
gbooooocooooooooooooooobogo
gbooooooboobooboboboboooooon
gbooooooboobooboboboboooooon
gboooooboooobooboboboboooooon
goboooobOoooobOoooobooobooooon
gboboooooooooooboobobobon
obobooooooooobooboobobooooon
OCOOcodstat 000 O0O0QOOOOOOOOODOOO
obooooooooooboobobobooooon
obooooooooooboobobobooooon
obobooooooooobooboboboooon
obooooOobooooobooooooboooonog

242 SocialMedia0 000000000000

gbobooooooobooobooboboboboo
goboooooboboooboooooooboooobn
gboboooooooooooooooooogon
gboooooooobooboboboboooooon
gbooooocoooooboobobobooooon
000000300 Socid MediaO OO OOOOO0O
gbooooooooooboobobobooooon
obbooo0oooooooooooooooooooon
oboooooooooooboobobobooooon
obooooooooooboobobobooooon

3http ://tabelog.com/

gogoboooboaobbooboobooanbooa
gobobobooboooboobooboobobo
0000000 0000000 Geotag OO OO
gbobooobobooooboobooobboobo
ggbobooboooobbooopbooooboooa
gogbooboobbooboobuoobooboo
gbobobobooooboboobobobooboo

3 Joobon

3DMetavese 0 000000000000 OOOODO
gboooooooooooobooboboboon
oo0ooooooooz200o0oooooooooon
gboooobooboooooboboooboobooon

31 ODOD0O0OOOoOooo

020 (@0MO000000000000000
29)0000000000000000000000
000000000000000000000000
000000000000000000000000
000000003 000000000000000

(9 0000000000000000000000000
0000000000000000 (0 2@)0

() DOODO0OO0O0O0O0D0D0DO0000000O0O0O0 @
2b)0000)00000 O

(0o 00oooo0Oo0oOoO00 O
000000000000
2(c)0000000000

(d DO00O0D0D0000000

0

o

[y

oooooo
000000000000
00000000000 (O
0o0Q
0000000000
00000000000 0000000000
00000000000 (O 2(d))D
(9 00D000000D00000D00000000000
0000000000000000000000000
000000000000000 (O 2e)0

oo
oo
od
oo

gbobobooooooooboobooooboooban
gbooooooboooooboooooon

-05B0 -



00000000000000000000000
000000000000000000000000
000O01500mO00000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0D2H00000000000000000000
00000000000000000000000 2()
000000000000000000000000
000000000000000000000000
00000000 2g00000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000 20000000000
000000000000000000000000
000000000000000000000000
0000 2h000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
003p000000000000000000000
000000000000000000000000
0000000000000000000000000

32 DO00O0OODOobDO

00000BluetoothOD 00000 3@ (k) 00000
0000000000000000000WIiOOO
000000000000000000000000
0000000000000000000000000
000000000000000000 30000

00000000000000000000000
00000000000 0000000000000
000000000000000000000000
0000000000000000000000000
0000000000000 00000000000

000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000 (0 2@)0

33 D0b0ob0obobobobobonoo

HDP-LDAOOOOOOOOOOODOOOd, 000
Visud WordsOO O OO OOQOO0oOO0OO0OoOooooo

oobooobo ooooooobo
0o0o0oooOooooooooooo@20)
SIG-AM-02-09

(b)

O3000000000D0DODOOOOOOO.

goooooooDboOoOoOoOooDoOOoDOO0 Dy
gboboboobooboboobcosOOOOOooon
gboboooboooooooooboboooooobn
cosUOODOOOOODOOOODOOOOOODOOOO
OO0OONewmanOODOOOOODOOOOD

4 Social MediaDataDO OO O QOO
41 000000

0000000000000 HickrDOD20100 1
0100020100 120 1000000000000
00 (00:25.8045.8,00:126.200 146.8) 0 O Geo-tag
00000000000 0BEXIFOOOOODODOooOg
000ooodoooOoooooi1030uooooood
0000000 N=620000000000000000
000000000 10300000000 3000000
000000498800 Geo-tagO OO O OO ODODO

42 0000

Visua Words 0 000000 K=500000000
OO0O0OHDP-LDAOOOO G, 00000000 SO
0000000000000000000000 GO
O000O0O0ONewmanOOOOO000000O0O

0000 cos0000000 NewmanOO OO OO
000020000000000000000000
HDP-LDAOOOOOO0O00040000000000
00000000000000000000000G
00000000000 (KK O [Kamada89]) O 0 O
0000000000000000003D00000
000000000000000000000000
0000000000000000000000000
00000000000000000000000

S oo

000000Socid MediaO O OOOOOOOOO
gbobooooooooboobooboboboooon

-0540 -



OO0O000O000oooOOoOooDoOoO0n 3D Metaverse
obooooocooooobOobobobooooon
obooooooooboobooboboooooon
oboooooboooobooboooooon
gbobogobuogboobbooobogoogaaoo
gboobogboobbooobooboobooba
OO0D0o00O000O00DO0O0 MetaverseO OO OO
gboboobogbooboobboboboobgad
goboobooboobboobooboobon
goboooboboobbobbooboooboa
OD0000Socid MediaD O OO OOOOOOOOO
O00D000000D00O0O0O0Seaendipity00onon
goboobooboobbooboobooboo
goboobooboooboobuoobooboo
gboboobooooooobooogobooon

ooon

[Arase 10] Arase, Y., Xig, X., Hara, T., and Nishio, S.: Mining
People's Trips from Large Scale Geo-tagged Photos, in Pro-
ceedings of the 18th International Conference on Multimedea,
pp. 133-142 (2010)

[Bay 08] Bay, H., Ess, A., Tuytelaars, T., and Van Gooal, L.:
Speeded-Up Robust Features (SURF), Comput. Mis. Image
Underst., Vol. 110, No. 3, pp. 346-359 (2008)

[Carr 10] Carr, N.: The Shallows, The Shallows: What the Inter-
net Is Doing to Our Brains, W. W. Norton & Company (2010)

[Clauset 04] Clauset, A., Newman, M. E. J, , and Moore, C.:
Finding community structurein very large networks, Physical
Review E, pp. 1- 6 (2004)

[Comaniciu 02] Comaniciu, D. and Meer, P.: Mean shift: aro-
bust approach toward feature space analysis, |IEEE Transac-
tions on Pattern Analysis and Machine Intelligence, Vol. 24,
No. 5, pp. 603-619 (2002)

[Crandall 09] Crandall, D. J., Backstrom, L., Huttenlocher, D.,
and Kleinberg, J.: Mapping the world’s photos, in Proceed-
ings of the 18th International Conference on World Wde Web,
pp. 761-770 (2009)

[Csurka04] Csurka, G., Dance, C. R., Fan, L., Willamowski, J.,
and Bray, C.: Visual categorization with bags of keypoints,
in In Workshop on Satistical Learning in Computer Vision,
ECCV, pp. 1-22 (2004)

[Evans 08] Evans, J. A.: Electronic Publication and the Narrow-
ing of Science and Scholarship, Science, Vol. 321, No. 5887,
pp. 395-399 (2008)

[Hartigan 79] Hartigan, J. and Wong, M.: Algorithm AS 136:
A K-means clustering algorithm, Applied Statistics, pp. 100—
108 (1979)

[Kamada 89] Kamada, T. and Kawai, S.: Anagorithm for draw-
ing general undirected graphs, Inf. Process. Lett., Vol. 31,
No. 1, pp. 7-15 (1989)

[Kisilevich 10a] Kisilevich, S., Keim, D. A., and Rokach, L.:
GEO-SPADE: A generic Google Earth-based framework for
analyzing and exploring spatio-temporal data, in 12th Interna-
tional Conference on Enterprise |nformation Systems, Vol. 5,
pp. 13-20 (2010)

oobooobo ooooooobo
0o0o0oooOooooooooooo@20)
SIG-AM-02-09

[Kisilevich 10b] Kisilevich, S, Mansmann, F, Bak, P,
Keim, D. A., and Tchaikin, A.. Where Would You Go on
Your Next Vacation? - A Framework for Visual Exploration
of Attractive Places, in GeoProcessing 2010, pp. 21-26
(2010)

[Kisilevich 10c] Kisilevich, S., Mansmann, F., and Keim, D. A.:
P-DBSCAN: A density based clustering algorithm for explo-
ration and analysis of attractive areas using collections of geo-
tagged photos, in 1st International Conference on Computing
for Geospatial Research & Application (2010)

[Lu10] Lu, X., Wang, C., Yang, J-M., Pang, Y., and Zhang, L.:
Photo2Trip: generating travel routes from geo-tagged pho-
tos for trip planning, in Proceedings of the 18th International
Conference on Multimedea, pp. 143-152 (2010)

[Nagel 08] Nagel, H. R., Granum, E., Bovbjerg, S., and Vit-
trup, M.: Visual DataMining, in Simoff, S. J., Bdhlen, M. H.,
and Mazeika, A. eds., Visual Data Mining, chapter Immersive
Visual Data Mining: The 3DVDM Approach, pp. 281-311,
Springer-Verlag, Berlin, Heidelberg (2008)

[Nielsen 10] Nielsen, F: A family of satistica symmet-
ric divergences based on Jensen's inequality, CoRR, Vol.
abs/1009.4004, (2010)

[Smart 07] Smart, J, Cascio, J, and Paffendorf, J.:
Metaverse Roadmap Overview, http://www.metaverse-
roadmap.org/overview/ (last accessed 12.10.06) (2007),
Accelerated Studies Foundation, Retrieved 2010-09-23

[Surowiecki 04] Surowiecki, J.: The Wisdom of Crowds. Why
the Many Are Smarter Than the Few and How Collective
Wisdom Shapes Business, Economies, Societies and Nations,
Doubleday (2004)

[Ten06] Teh, Y. W., Jordan, M. |, Beal, M. J,, and Blei, D. M.:
Hierarchical Dirichlet Processes, Journal of the American
Satistical Association, Vol. 101, pp. 1566—1581 (2006)

[Yin10] Yin, H., Lu, X., Wang, C., Yu, N., and Zhang, L.:
Photo2Trip: an interactive trip planning system based on geo-
tagged photos, in Proceedings of the 18th International Con-
ference on Multimedea, pp. 15791582 (2010)

[Yin11] Yin, Z., Cao, L., Han, J,, Zhai, C., and Huang, T.: Ge-
ographical Topic Discovery and Comparison, in Proceedings
of the 20th International Conference on World Wide Web, pp.
247-256 (2011)

[Zhou 10] Zhou, T. C., Ma, H., Lyu, M. R, and King, I.: User-
Rec: A User Recommendation Framework in Social Tagging
Systems, in Fox, M. and Poole, D. eds., AAAI, AAAI Press
(2010)

[011] 0 00,00 00,0000,0000,0000,
00 00OWebOODOODODOO0ODO0ODO0D0000000
00o0oooo,0000o0oooag, v, 52, No. 12, pp.
3588-3592 (2011)

[0012) 00 00,00 00,00 00,00 00000
goo0ooooooooooooobooooobooonoa
00oo0o0,000000000,Voal.5,No. 3, pp. 41-53
(2012)

[DDOO09 U0 D0U0UUOOuooooooDooooooogd
godoooootbooooooooo,coobooooa
000, Vol. 92, No. 2, pp. 112-117 (2009)

[0007 00 0000000000000000 (1),00
00000, Vol 22, No. 6, pp. 826-837 (2007)

[0008) 00 O0D0D0DD0O0DOO0OOOOD (2,00
00000, Vol 23, No. 1, pp. 89-103 (2008)

[00 08 OO0 000000000 DO0O0O0OD (3,00
00000, Vol 23, No. 2, pp. 248-263 (2008)

-0550 -



	allset
	sigam0201
	sigam0202
	sigam0203
	sigam0204
	sigam0205
	sigam0206
	sigam0207
	sigam0208
	sigam0209
	sigam0210
	sigam0211



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




