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An Indexing System for Photos

Based on Shooting Position and Orientation®

Kiyoko Iwasaki

Abstract

With the spread of digital cameras, shooting photos has been becoming an
everyday affair. However, there are few methods or systems to manage photos
simply, and a huge amount of photo data remains unorganized. Although it is
possible to add appropriate words explaining the contents of the photo as one
of the methods to manage photos, it requires much time and effort to input
such indexes manually. It is also difficult to add indexes intended by a user
automatically.

In this paper, we propose a semi-automatic photo indexing system that enables
users to generate indexes simply and browse a photo library efficiently. In the
proposed framework, place or facility names as index candidates corresponding to
subject positions estimated from shooting position and orientation are acquired
from a map database prepared in advance. If there are no appropriate candidates
in the database, new candidates are obtained by relevant word extraction using
web retrieval. The map database can present more appropriate candidates by up-
dating the database using the index selected by users as feedback. The indexing
can be done in parallel with shooting, and efficient browsing is attained immedi-

ately after a shooting. We have implemented an indexing system prototype based

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0351017, March 10, 2005.
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on the proposed method, and have confirmed the feasibility of the system with

some experiments.

Keywords:

shooting position and orientation, photo indexing, map database, web retrieval,

relevant word extraction

v



0 O
1. 0000

2. Jogooooboobogao
21 ODO0OOO0ODOO0

gobbboogobbobooooon
I

211 DOOOOOODDOO ..o 00000 .
212 DOOOOOOODOOOOO0O .. 0000000 ..

22 00OO0ODOOOO

gogooboooggoooboooog oo ..

221 0O0O0O0OO0O0ODOODO .00 oo
222 0000000DOODO ..o 0000000,

23 0OOOOOOO0OO0

3. bbuooodoboo
3.1 0O0bOo0Ooogg
3.2 0U0OO0ODOOO0OO00
3.3 gbobobooon
34 0O0OO0ODOOOO

I

gobbooodgboo
I

I I

341 000O0O0O0OODOODO .00 o000
342 0O00OOO0OODOODOODOO o000

3.5 webODOOODOO
3.6 U0OO0ODOoOoon
3.7 goboboodon

41 ODO0O0OOO0ODOO
42 0DO0O0OOO0ODOO
421 0000
422 0000

5. 0og

I
ggboboboooobboooooboo
ggobobooooooooog .o

OO
I

© 00 00 Ot A o A

12

14
14
16
16
17
17
18
18
22
24

26
26
29
29
34

40



HEN

gooo

vi

42

43



O 00

1 I I 18
2 I I I 27
3 I 0 32
4 O000000oooooooo(@o200) oo 32
5 gobbooogbbboooobboboood .00 36
6 gobbooogboboboooobobooodg oo 37

vil



1. 00O

gbbooobbuoodbbooobooobbooobobuoobboon
gbobogobbuoggbboobboobbuogobbuooobboogan
gbooboooobbobooooboboooon
gbobooobodbooobooooooobobobobboobobobon
0000000000 [1,2)0000web00000000O0OO0OOOO0O [3,4]
000 10000000000000000000000 [br0oooogd
gbobooboogobobobbooobboogbooobooobooon
gbobogoboboodbooobooobbuooobboobuooobboon
gobogoboooobbuooobboobbooobbobbooboboon
gbboobuogobooobbuoobboodobboobbooobboob
0 8-11|00000000000000000000000000O0O0O0O00O0
O000000000ooooooogoooon [12,13)0
gogodggoobbobooobbbbotbotododdooooooooooon
gboodboodgboobbooboobuoobobbuoobooboobbonon
gbbogbboodbbuooobbobbuooobboobbobbooob
gbboggbbuogobbuobbubbooobbboboobbooon
gbbodgbbbooobbuooobboooobbogbuooboobuooon
gboobooogooobooaoon
gobogoboodbbobboobboobbooobbooobboon
oooboooboboobobooboooobobobobboobobob
gbbodgbbuooouoobboobbuooobboobbuooobboob
000000000000000000000000000 (14,15 000000
O0000000000000000 [60000000ooooooooooog
gobogobbogobbuooobooobbooobbbooobboon
O00000000000000ODOOOOOOOOODOOODOOOOOO (17,18
gbbogboboboodgbuooobbuobobbooobboobboooboob
0000 GUIDO0O0O0000000000000o0o0ooog (1990 GPSO
O00000000000ooooooD 17-19joooooooooooooogd



N IrfanView Thumbnails

IPULE #AFUE0) FTW TEE RLERE

MG 2026.PG MG 2026.0PG  IMG 2027.JPG MG 2028.JPG  IMG 2029.JPG  IMG 2030 JPG  IMG2031.JPG  IMG2032JPG  IMG 2033.JPG  IMG2034JPG MG 2035 JPG

MG 2086 PG MG 2087 JPG  IMG 2038 PG IMG 2030 JPG  IMG_2040.JPG  IMG 2041 JPG MG 2042.JPG  IMG2043.JPG  IMG 2046 PG IMG 2047 PG IMG 2048 JPG

IMG2049.0PG MG 2000.0FG  IMG 2052.JPG IMG2003.JPG IMG20D6.JPG  IMG_ 2067 JPG

IMG_2063. PG IMG_2067.JPG IMG_2068 JPG

IMG_2074.JPG MG 2078 PG IMG2079.JPG  IMG 2080.JPG  IMG 2081.JPG  IMG 2082.JPG  IMG 2083.JPG  IMG 2084 JPG

R et 2 D i

IMG_2086. PG MG 2086 JPG  IMG 2087 PG IMG 2080 JPG  IMG_2090.JPG  IMG 2001 JPG  IMG2092.JPG  IMG2003.JPG  IMG 2084 JPG  IMG 2006 PG IMG_2006 JPG

01 0000000000 IrfanView [7]

gbobogbbooobboobbuooobbooboobbuoooboboan
gbobooboogbobbooobboogbbogbbooboboobboodon
gbobodgboboodbbuoooboobbuoobobooobbooboboon
gbobobobooboboboobooobobooobooboboobobon
gbbodgbogbbuooobboobbooobboobbooobboon
gbobogobbubbboobbooobbooobobbooobbooon
gboobooogobobod
gboogoobbobooboboboboooboobboooobobobon
gobobooooboboboooboboboobbboboouboobooo
gbogoboogbboogbooobbuoobbooobbooobbon



gbobogobobooobooobbooobbuooobboobobbobon
gbbboooobbbdoodgobbboooobbboooobbbooaon
gobogobboobbooobbuoobbooobbuoooboobbab
0000000000000 00000000000000D000O0 Exif [20]
OO000o0o0o0oboobo GpSOOO00OO0O0O0ODOODODODODODOObDOO
OO0 JPEGODOODOOOODOOODOODODOODOOODODOODOOGPSOOO
gbooboboobobobooboboobobobooboboboobn
gbboggbboobbuobbbuoobouobobooobboobbooon
gbobodgbboogobbobboobbooobboobbuooobboon
gooboooobbbbbbobotodddogooooooooobboobobb
gboooobbogobboooboboobbuoobobooobooobboon
OO000ooboboooboboboobooboooboboooobOwebOOOoOO
gbbodgbboodbuooobbooobbuooobboobboobboon
gbbogbbooobbooobboogbbuogoboobboobbooob
gbobogobbuoogbbooobbooobboooboboobooobon
gbobogoboodbbobbooobbuogoboboobuoooboboon
oboboobooboobgooboobobboboobooboobon
gboo2000000000b000b00b0o0bo0o0boobooboobo
gbobob3ggbobbooogbobbbooogbbboooobbbooogn
gbob40000bobboooobobobbogoobboboooobbobooogn
gbobsuguobbbododguobbbouognobbodao



2. 0gooooboboooooodoooogoo
Ooog

gbogbboooboobogboobooboobobobbobbobbon
210000000000 0000DOObDO0bOobOo022000000000
gbbbuoogoobbbuooobbbuoooobbobuoooobobbd 230
gbooboogoboboboooobon

21 Dgoboooboobod

000000000000000000 [L,2]00000000000000
gbobogbbuooobboobbuooobbogboobbuoooboboon
gbobogbobooobboobboogbbuogoboobbuoooboodon
gboodboboodgbboobbooboobooboobbobobobobbooon
gbboodgbboodbboobbuobbooobboobbuooobboan
gboooogn

0000000000000000000000000 8110000000
0000000000000 000000000000D [12,B|0000o0000
gobobobogobboooooobooobbooobbuoooboboon
gboobobooboboobobooboboobbooboboobobon
00 8,10)000000000000000000000O0000O0O0O0O0O0
OO0Db0ob00ooboobooboobooogbodoweb0ODoboooooonO
0000000000000 000 [12I000021.1000000000000
googbbggobodo2i20bbboudboogooogboogobooboogn
goobooooobbooooboon

211 J00OOoOooooboo

gbobogoboodbbuoobbuooobobbooobooobboon
gbbogobbuoogbbobbbuooobbuooobooooobboon



O000000000000000000000000 [8-11]00 20 OBrunelli 0
O0000000000000000 Compass 800000000 OOOOOO
gbbogbboodbbboobobbuooobbuooobboobba3gn
O DasO0000 Focus 9|0 000000000 0ODOOOOOOOOOOOOO0O
gbobogbobooogdbbuogboboodoboobobooobboobooon
0000000000 4000 Sciasciod O DrawSearch (10000000000
gboboboboooboobobooboboooboboboboobobon
gboubudbogbbobdodbogbboobuoobbobboobboonon
gbbogboboboodgbboooboobbooobboooboobboon
0000000000000 000000000000000oD 21jc0000
gobogdsbbbugubbogoobobooonobobuooobbooon
00000000000000000000000O0O0000 1200000
goboobbobobobobbbbobotouodgooooooboobbbbbobbb
gbobogbboodbbuoobbooobbooobbuogboooboon
gbobogoboboobobooobbuooobbuoooboboobboboon
gboboboggobbboogobobuoooobobuooobbooogn

2.1.2 J00OO0OOOoOooooobooa

gbobogoboodbbdooboobbuoobboobobooobboob
gbobobobogbbugobboobbooobbobobboobbooon
gbobodgbboogbbuoobboogobbobboobbuooobboon
goooo

OboobOwebOOOOOOOOOOOODODODOODODOOODOODODODO
OOoboooobDwebOOOODOOODOOOODOODOOODOOOODOOOOODOO
gbbodgbboogbboobbuobboogbboobbuooobboon
gbobogbbooobbuoobbooobbobboobbuooobboon
gbobogoogobbooobbuooboogbooobbuoobobooon
gbobogbogobbooobbuooobooobboobboobbooon
gbooboboobobobooobooobobuooobooboboobobon



| R 5=

[T St A e

WE YeED
9 7 5 e

S W

e e |
L) T |
R T . IR
mE=al — — TLCL
—Ai-oe Pl -

0 2 Compass [§]

IR0 (D081 110 Toe3d

1 2
Fwirw Humds I |
T

0 3 Focus [9]




—y— =
'\‘ LI
o
™ Elarsy
Tl Aol A o T 0l I ] B T s e I
nEr g LRSS

k hlﬁ_iqu* m  Wle | =
[#2 Err

Emi L
L L L
HE 92 vy

0 4 DrawSearch [10]

in Tae | htep e cer. colmbi s, sduMaeaseek

MetaSEEk: A Content-Based Meta-Search Engine for Images

1 | Lamdscape «

Simlavity Measures: L Collar I Texture

MWuamber of searches: |4 Pl et g timmes sennds

0 5 MetaSEEk [12]



gbobogbouogoboboooobooobbuooobbooobuooobboon
gbbodgbbooobboobbuooobbooobbobbuooobboob
gbbogbboodbbuoooboobbubbooobbuooboboboon
000000 [16)]00000 webOOODOOOOOOOODODODOO0OOO0O0OOO
000000000000 000000000 [13)000boooooooood
gbobodobobogobbuoobbuooobboobobooobbobboon
gboooboobooboboooobobooboboboboobobon
gboboodbbuogbbooobbooobbuoobbuooobooobboon
gboboboboobbduooboobbuooobbuooboboboobbooon
goobodgg

22 J000o0obbbobooooobbobooooobbon

2100000000000 oboboobuoobobbooboobaobonon
gbobogbobooodbbuooobbobbuooobobooobobonobooon
0000000000 00000000000000000000 [22-31]0Mills
0 [24000000000000000C0O0O0000OOO0OOODOO0OO
gobobobbbbbbbbuodddogoooooooooobbbbobobobn
gbbogbboodbbuogobboobboobboobboooboon
gboogoboogobbooobboobboogbboobbooobboon
0000000000000 000000O00000O0O0OO [16,23,25,32,33|0

goo221000000000bobboooooobobobobboooo22200
gbbodgbbuooobboobbuobbooobboobboobboob
gbbobuoooobbbouooobbboooon

221 0J0bDOOOOo4ooobooO

gobobodoboobooobboobobooobbuogbobbuooobboon
gobodgbobogobbuoobbuoooooobboobbuooobboon
0000000000000 JEITAOODO Exif format 200000000000



gobodbobooobboobbuoooboobboobbuooobboon
ODoOO0o0o0obOooOooopoGpSOO0O0OOOOOODOOOOODOOOOO
OO0b00o0bO0ob00o0b0odExif000o0oogoobo0oogobooooon
gooobooooooooooooooooooobobobobbbbbbobbb
goooboobbobobobbobobobobbobobbbbbobooooooooooan
goobobbuogoboboobobooobbuoobooobbuooboboboon
obobooboobooboobooboobo

Shneiderman 00 [16,34|0 00 600000000000000000O0O0OO
gbobogbbuooobbuooboobbooobboobbooobboan
OO00O0b0oob0o0oboobooboboobOoboOgn drag-and-drop0 00 oo
O00000000000000000000000D00000Lieberman O [33]
gboovrobodboboooboboobobooboboobobbobon
gbbogbboodbbobboobboobbooobbuoobbooon
gbbogbobboobbuooobbuobobboobbobooobboobbon
gbbogobobodgbobooobbuooobbuooobbooobboboobon
OO0D00000DO00000000Shneiderman000000000OO0OOOO
gobgboboboboooobooboboboboboooobobobab
Lieberman 00 000000000000 ODOOO0OOODOOOOODOOOOOO
gbbboggbboogbbuooobbuoooboobobooobbooon
gboobooggboboboooobon

222 J0000OOoOoooobooO

gobooobobooobbobbooobooobboobbooobboon
000000000000 0O0O [1719,35,36)00 0000000000000
OO000DO0D0000 Exit000000000O0000000000 GPSOO
gbbogbobooodbbuogobbuoobbbooobbooobooboon
gbobogbobooodbbuogobbuoobuogobboobobooboboan
gobogobbogobboobbuoobbogobbuooobboooan
obooobbgobboobobooobboooboooboboobbooon



| B X | o o
[ 7

People

Pecple in Librg
[Drag and Dref

Ells, Jason
Eser, Kandagan
Feirer, Steven K. =

Create New Name

LastName  First Name

[ anDam [Andries

Peaple in this phata

¥ Show Name Labals

O 6 Direct Annotation [16,34]

ener@meda mitedu |
en and man's wedding

Hi Henry! WHO-—->
* | (WaLT)

* Mary (WaLI)
* Ken (WALL
WHERE—>

* Ban Francsco (WAL
* Ken and Mary 's wedding (WALI)
= widding (WALl

Last weekend, | went to Ken and Mary'swedding, and |
tock some great photos that Iwant2d to share with you,

TREre was a grealview of e Golgen Gale gnage

And the reception aftersards was absolutely amazng too. e HERE-—->
I wish you could have been there to see the huge weddng ( Bl - reception (USER)

cake *weddng (USER)

WWHIC >
= the groom (WALL

a * e bride (WALL

* the biride and the groom (WAL

WHERE-->

O 7 Aria [33]

10



Time of Day

Autuminsep 21 $t-dee 20thi 1007 Sui
peing (maech 2 15t-puie 20th <953} ¥

st (june 215t~ 32 20th)|
1 idec 2 Ist. match 28 |

Light Status
Diaran [47) Dusk {4v5)
Dy {2387} Might ( M)

‘
002802 pg

Mg 20, 2003 45
2I1E Py

Aag 28, 2003 54
D0Z92E g

Ang 252003 54

0 8 PhotoCompas [17,18]

gboboobudgbobougoobbbobuooboboobogbobob
gbbogboboboobobooobbuooobbbooobbuoobbooan
gbobobuoogobobbuogoobbboooooooo

Toyamad [19)000000000000000O0O0OCODOOOOOOOOO
oboboboooboboobobooboboobobobobobooobn
gboboodgbbuogbbooobooobbuoobbuooobooobboon
O0O00ONaamanO [17,18,36) 0000000000000 0OO0OOOOOO
gbobogboboodbbuogobbogobbbooboobuoooboboon
OO000000000000000D00000 8000 PhotoCompas 0000
oooo

gboboooboodbboobbuooobooobboobbuooboon
gbbogobobbooobbuooobbbooobbbuooobooobboboon
gbobodgbboooobbuogbbooobbogbboooboobboon
gooobbuogobooobbooobboobobooobboobboon
gboboboboooobobooboboobobobboobobobon

11



gobooobbogobbuooobboobobboooboooobbooon
gbbogoboobboobboobbooobbooobbobboodob
gbbogbboodbbuooobboobboobboobuooboboon
gbobodbogbbuoogobboobbooobboobbuooobboon
gogobodgbodgbuogboobboboboobuoobooboobbonon
gbobodgbogboboogobboobbooobboobbuooobboon
gboboboooboboboboboobobooboboobobooon
gbobodgbboogbbuoobbuooobboobbooobboobbon
gbboboooobbobuoooobobuoooobooooon

23 ooooooooan

gobobogbuoodbbooobbuooboooobbooobboboon
gbbogobbuogobbobuoooboobobbooboboooobbooon
gbobogbuogobboobbooobbuogoboobbuooobboon
gbobogobooobboobboobboobboooboboobbooon
gboboboobooobooboboooobobooboboobobon
gbodgbbuogobboobbooobbuoobboobuoobobboon
gboboooogoood

gobbooobobogobobbboobbooobboobobbooon
googoboggbbogbuogobbogobooobbuooobooon
goobooobooodbobooobboobobboobobobbuooobboon
gbbogbboodbbuooobboobboooboobbooobban
gbobodgbbuoogbbuoobbuooobboobboooboobboon
gbogobbooobbuoobobbbooobobbooobbooobooon
gbobodgbboggbbogbbuooobboooboobbuooobboon
goboooobobooobbogubbbooobbooboobbboon
gbboogbbbooobobooobbooobbbobbooobbooob
gbbogbboodbbuoobbuoobboobboobuooboboboon
gbobodgbboodgbbboobobbuooobbuoogbobuooobboon

12



[ L I o
G J%E3 N

] L
1 o Srme WEF— 52
Tk “
T NN EE-TEr ] —
5 741 i
o D (PR e mgang | || M
7 HE T —4 i AR TR

R 5 MR AHEE R 5 x5S
(4 - fEE% %) (- fEE% %)

(o301 W 5155
i

.. &

8% mE|EER B8 RIIEER
HSALF7 R 5547 RN

U9 oogopoboboooobbbuoooobobooon

gbobogobuoogbbuobouooobbooobboobboobbooan
gboogbbogobbooobuogbbooboobbooobboobooon
goboodobbogoboboooboboobbuoobbooobbooobboon
OO0b0ooboboooboboboobooboboobobooooboobowebd DO
gbbodgbboodbboobboobbuooobbobbuoobbooob
gbobogbobbodgbobooobbuoobobobobbuoooboobbooon
gooobobbbobobbboddddoooooooooooobbbbob
gbobogbobooodbbuogbooobbuogobbooobbooboboon
obboooobboobbobobboobobbuoooobboooooobob
gbbodgbbuoodbboobbuooobbooobbooobbooboboab
gbobodgbbooobboobbuogoboogbbobbuooobboon
gboboogoboboobooogbbbuooobobboooon

13



. oo ooood

goboobbugobbooobbooobbuooobbuoobboon
gobobobobobbooodgooooooobbbobobbbooooogos1n
gobobogbboobbooboooobboobboobbooobobbs2
googobodbbooooboooboobobssbboooboooonboon
gbobooboobobbs403sbogbooobooobobooboobon
gobbo3etugobbbobbouooooobbbobboogooooon
oboobobooboooboosTobooboooboobbooboon
gbooboooobbbooogon

3.1 J0oooon

gilobooggboboooobbobuoooobbboooobobogb

ooboooobooooGepSODO0OO0ODOOOODOODOODOODODOOD
gbhoboboubobboobogooboboboobouboboobuoobon
gbbodgbbooobboobbuoooboobboobbuooobboob
gbboboooobbbodoooobbbuoooobbboooonobbodao
gbobogboboodbbuooobbuoobbooobboboboobboon
gbobodgbbogobboobbuogooooboboobbuoooboboan
gboooobogobboooboobobbooobbooobbooobbon
obooobboobboobobooobboobboobboobbuooob
gbooboodbbuogbbooobooobbuoobbuooobooobboon
gbobobbuogboogbbuooobboobbooobbuooobboon
gbobogbobooobooobbogbbogooooobbuooobooon
gobobbooooob noooooobboobobbooodooooooon
gbobooboboobobooboboooboboboobobobooo
gooobobooobobobobooooboboboboboboboon
OOoboooobooboboboooobbooooboooobooodgbDwebOd
gbobogobbogobobooobbobobboobboooobbooon

14



R

(BE, hASHE - ZREHROMEF)

BEARGCLEDHTE
!
MR T—R2R—A M5
REURMEDEF
’ webiRFR & ALV
¥ BE B EE (D Hh HH
A—Hzk
%ﬁ%@ﬁﬁ ﬁmﬁ

REIFBRTE

BEELREIFEORE
(BEET—EXR—Z~DEH#H)

J
W T —IN—XADEH

U 10 0bbougobbobooogn

gbobogobooodbbooobboobobboobbuooobooobbon
OO0O00o0boooboooboob0webOOOOoOOOOOOOOOOOOOODO
gbbogbboodbbuooobobobbuooobboobboooboon
gbobobogboboboogbbooobbooobobooobobooboobooon
gbogoboggboooobooobooobbuooobuoobbooan
gobodgboobooobbuoobbuoooboobboobbooobboon
gbobobooboboboobobooboboobooobobobon
gboboodbbuoobboooboboobbuoobbuooobooobboan
gboobboogbbbodgboobboobuoboobboobuoobooon

15



_—L

Wty | o= | ws || wn |

011 oDo0obOoobooboo

3.2 JUououonooooooooogd

gobobodoooooobbuoooooobobooobbuooobboon
gbbuogobbuodgobboobobobdooobbuooobbobboodan
GpSOOO0OOOOOOUODOODOODOODOOOODOODOOODOO
OOo0o0GpPSOO0OO0OOO0OOO0OOOOODOODOODbOODODODODObDOO
gboogbubobodbogobodgboobobbooooboooboooon
OO0000D0O0OJPEGODODOODOOODO Exif0000000O0ODOODOOO0
gbbboodgbobboooobbbdad

3.3 uuuoonogn

gbogboboobbbobodoobuoobobuoobobuoobobon
12000000000000000000000O00DO0O0ODOWGS840 GPS
gbboggbuoodbbooobbodbubuodgbbooobbooon
gooboboboboboobbbotodduddooooooooooobobbobob
OO0bOo0o0oobOOoboobo0ooooboboboobboooDbbOUDoExifonO
gbobogobogoooooboobobuoobboobboobooobooon
DoOowGSs4oooooooooooooooos4bboooooobooboooo
gbobobuoogobbbuoodb3setuooobbbuooobobbbuodabo

16



HhEEER
u: XIEA MR
n: 4t
e ®

WGSS84EXEER

ZWG884
A

WGS84
EETFR

WGS84tE ik

B:MA
b HERE ' d: ?&E—WE'@U)E@E’E
A "ig ' dof: HERFEE

h: #EM XS

U 12 gdoooboodgn

34 J000oooboooooobboood

gboboooboodgbbuoobbuoooboogbboobbuooboon
oooooogbobobobobbobs41b0oboboboobooooon
gododsd42000000ddddododoooooooobooooobn
oogd

3.4.1 JO0O0O0oOooOooon

goboodgbbodgbbooobooboboobboobboooboon
gbogobbogoboboobbooobboooboooobboodon
gbobglgoobobooobboodgbooooobboooobbuooon
gbooboboobobobodobobooboboboobooobobon
gbobodgbboodobbuooboobbooobboobbooobboon

17



goobobbuogobbooboooobboonobooobbuoooboboon
oboboboboobooboob 3eb00obOn

U1 buogdgbobbbooooboboboogd

name | N/S | latitude[deg] | E/W | longitude[deg] | frequency
goo N 34.668878 E 135.784313 0
00 N 34.668073 E 135.784335 5
oooo N 34.675775 E 135.784786 4
gad N 34.614133 E 135.733928 13

3.4.2 0000 OOOoOoobobObOOo

gooouobbbbooooouoobobbooooooobobobobobn
goobboobobbbobddooooo bbobbooooooooooon
gobogobbooobbobooobbooobobuoboooobbooon
gbbodgbbooobboobbuooboboodobbooobboobboob
gbobodgbbuooobboobbubbuooobbooobbuooobooon
gbobogbbooobbooobbooobbuoooboobbuoobobooon
gbooooao

3.5 webOOOOOOOOoooon

gobooobbooodboobbooobboooobbuooobboon
gboobodgbboogobbuobbogbbooobboobbuooobboan
gboboobobooooboboobbuooobboobobobobooobboon
OO0booooboboboobobooooboooboobo0owebd0ODOOODOO
gbobobooogon

web0OODOODOODODODOO0O0OO0OOO0OO0O0O0OO0OOOOOO0O 370000

18



Fal B
}] a— REIRWE| Bl [BREE
e 1| xme | 3 2
S emshuE L 2] @x | 5 | 4
LOEEL Gl 3 % | 6 | 2
4|  FEIE 13 1
' : 5| =i 11 0
6| =HREE 20 0

013 oobobooboobooboobob

OO0O00O0boo0oobOOoboboobooobooobobogwebDOODOOODOODO
gbobogobooodbbobobooobbubobooobbuooobooon
gbobobogoboobobooboboooboobobobobbobon
gboobooooooobobobobooboboobobobobobobon
gbouogobbooobbbooobbobobboobbooobbooobban
OO0D000bDOo0obodbOwebODOODOODOOODOODOOwebOOOOODOO
OboobooobobooobobooogobwebOobooooboobonoon
oboboboboboobooo
Uu4bgoboboobbuooobooobboooobboobbooboo
gbooboodbbugobbooobooobbuoobbuooobooobboon
oo oooob b
OooobooobobooobobDwebOOOOOOOO0OOO URLODO MO
OwebOOODOOODOODODODOODODODO HTMLOODOODOODOOOOO
gboboboboobobooboobobobobobooboboobobon

19



1—HIERShzkeyword
N
webBHFHZERD LEMR—CFE
v
# zalwordiz i H

I
v v

keywordewordz S L R— D wordiz &L R—T M
EvhE R LEIZERG EvhEE G
[ |

i=1,2,...,N
N: $li K L =4 5A 3K

014 webOOOOOOOOOOOOO

gbobobobooobooboboooobobooboboobobon
Oo0000000ooopoooooOU0UoooooooooOoUoooOooO (oo
OO0b0o0oooboboboobobodoOwebOOOoOoDOOooOoooOobOOoODOoDO
OO00000word;00000O00O0OOOOODOOOOOODOOODOOODODO
Ooooboboboobooobtbbword; DOODOODOODOO

relevance; =hitieynword; | Mitkeyoword;

:hitkeyﬂwordi/(hitkey + hitwordi - hitkeyﬁwordi) (Z =12, .., N)a (1)

20



goo

relevance; : word, 0 0 OO,
hitye, - 00 00000O00O0O00O0O0O0O0OO0O,
hityorq, » word, 00O O0D0OO0O0O0O0O0ODOO,
hitgeyrwora, : 100000 word, 1000000000000,
hitgeyowora, : 000000 word;, 0000000000 O0O0O0O00O00OO,
N:OOOOooooad.

000 relevance; 000000000 hitwera, 0 hitgeyrwors 100000000
00000000000000000 0 0hitwrdD hitkeyrwora, 10000000
O00000000000000000NOOOOOO2NOO wehOOOODODO
0000000000 0000000000 1000 webhOOOOOODOOODOO
00000050000000000000000000500000000000
00000000(1)00000000000000 100000 web0OOO0O0O
0000000000000 hiteywere 00 (2)00000000000000
0 O hitgeyrwora, /hiteey 0000 00000000000000 MOO webO DO
0000 word; 0000000000000 O0000O00O0OO0000OO0O0
00000000000000000 1/200000000000000000
000000000000000000000000000000000000
00O00o000o0o0oooon

hitkeyﬂwordi ~ hitkey X pagewordi\key/pagekeya <2>
oo

pager, : 0000000000 webOOOO,
PaGeword;key - D0 00000000 webODOOOODO
word, 00 OO0 webOOODO.
O00000pagepord; O hityerq, 000000000000 relevance; 00 0O 0O

OO0O00000 relevance, DOO0O0O0O000Oword;, DO00O0O0OOOODOODOO
gboooooooood

21



3.6 Joduouobouooooobbuooobobobbouooo

goboooobooobooobooboooweboOOooooooooDOODO
gooobbbbbobobbbbbuooddooooooboobbbbbobbb
gbobogbobooobboobbooobbuooobboooboboboboboon
gbobuoooobbbuoooobbboooobboooonbo

Unobbgbboobooboobobobobuogboobooboon
oooooboboboboboboobobobboooobobobooobb
gbbodgbboodbboobbooobbuobbooobbuooobboon
gobobobboboboobbbbotbouddgoooooooooobbbboobobobb
gbobogobboodgobooobbooboogbuooobboobboon
Oooboboobooobobooooboboboobbobobob webo OO
gboobobooboboboobobooboboboboboobobon
gbbogobbuogobbuooobbdoobbuooboboboobbooon
gbbogbobbodgbobodobuoobbboobbooobbooobbon
gbobogbboboogobobuoooobbobboobobbuooobbooon
gbobodgbobogobbuogbbuogoboobboobbuooobboon
gboobobooboboboboboobobuooboboboobobon
gbbogboboboodbbooobbuoooobbuooobbuoobbooon
gbbogbboogbbuooboobbooobboobbuooobboon
gbobogbbooobooobbooobboobooobbuoobobooon
000000000000 (3)000000D0o0o0o000oooooDoooDO
gbooboooobbbooooboboboooobobbooooboboboon

latitude, ey = (latitudeyre, X frequencype, + latitudeg,;)/ frequencyney,
longitudene, = (longitudey e, X frequencypre, + longitudeg,;)/ frequencypey,

frequencype, = frequencypre, + 1,

(3)

22



BIRSNI=R5I:E

<

F3IED B & FE fh AL T8

Gt

LY HHDFE
WwET—45
v
HREEH RS

B SREEH

U1 gdbbbuggobobooooobooboogoon

goo

latitudeney, longitude,e,, : 0000000000000 0O00O0O0OOO,
latitudeyre,, longitude,e, : 10000000000 O0O00O0O00O00O0O,

latitudeg;, longitudey,; : OO0 O0O0O0O0O000000O0O,

frequencype,, frequencyn.,: 0000000000,

gicbobgobodbuogbboobuodbogboooobouoboon
gbobodgbobooobbuoobbobbooobboobbooobboon
gbbodgbboobboobboodobbuooobbobbuoobobboon
gbbogbboodbbuooobboobuoooooobbuooboboboon
gbboggbuogobbugobbuooobbuoogbuoooobbooon
gboogbobooboobodboogbboobuoobobuobooboooboboon
gbobodgboboooobbuoobbuooobboobbooobbobboon
gbobobooboboobobgoboobobobooboboobooobo
gbbodgbbuooobboobbuooouooobboobbuoooboboan

gboobooobobbbooogbbbooobobbboooobbboo

23




EREE O a—vaRT—s HonmET—5|

U 16 gogboboboooobbobodo

3.7 bbnoooouudduoooouooooooo

gbobogoboodobboobbuoobooobbooobooobboon
gogbboggbbuogbbooobbooobooobbbooboogboo
gbobogboobgoboboobodobooboboboboobooboo
gbgbobgooboobobooboboboouooobooboboobobon
gboooobgoooobooboobob 1voouooboobobooboboo
gogbboobobooobbuoobboodbooobbuooobooobboo
goobobodgg

24



Lol i
JriLE REE R®TW BE3E ee-aE DD ALH

B
ESS

LE bl

. '
L

O 17 Joooboooboood

25



4. 00O

gboboggboodbbuoobbuooobooobbooboobboon
godbobobodoboboboboobobobobuooobobobonn
go410000obbobobboodooooobbobbbodooooonn
gobobobobboogoo42000000ooboboobobbooooooonon
gbbbuoodgbobbbooodobbboooobbbuoobbn

4.1 JU0U0ooogooog

gobobooobbooobbooobboobbboobobbooooboobo
gbooboboobboobobo0o woogoobooobobooobooobooo
OOo0o0oO0oOo0obOoboboboobDooboboobooobOoboooboonoGeso
gboogobboogbboooobbuobobboobbooobuoobobooon
OobOobooobooboobopCcObOO0bO0ODbDObOOODODODODODODO
gboobodg200b00bbogobbogobboogobobuooonoobooon
OOob0ooboooooobooobboobboobooooooowebOODODOO
gbbogbboodbbubboogbbuoobooobboobooob
voobogobooobbuoobbooboouoobboobbooooboo
gbobogobbuogobboobboobuogobooboboobbooon
gbooboooobobobooooboon

gbobobobobobobobobobobbooboobobobobonbo
gbbuogobbuodgobboobboboobooobbooobobooon
OOooooo pCOO00OO00ODODODODODOOOOODOPCOODOOO
gbooboobobooobobobooboobobuoobobobdwebd ™
gbobogobbuogobbuooobbuoooboboobbooobboon
gbobobooboobobuooobooboobobobobobobobobon
gbbodgbodgbbuooobboobbooobboobbuoooboboob
gbobodgbbooobboobbuoooboobboobbuooobooon
goooigobogbouogbbobobodgbooboooboboooboon

26



724F 2k PC
H—I\ I
rubT—7 —
~——~  (E#LAN, PHS %) YR HAS
] .
P
\ Hh X Inertia Cube?
T—HRR—R <:| (S R B R <:| (INTERSENSE) ¢
R’
GPS
< = eTrex Summit @
— .
CEEELEIER >
BEH
7—5r—x
N — <:| <:| EOS Kiss Digital (Canon)
018 Joooooooooon
02 000000o000oooogoood
o0ooooo Inertia Cube? (InterSense)
GPS eTrex Summit (Garmin)
ooo EOS Kiss Digital (Canon)
OoooogPpcC LavieG (NEC)
web 0O 0O OO | Mozilla FireFox 1.0
PHS b-mobileD OO OOOOOOO
oo0o pC web O 0O 0O Apache 1.3.27
000000 | PostgreSQL 7.3.2
000000 | Tomeat 5.5.3, JDK5.0

27



) %5 |E8ERA -3 - Mozilla Firefox

IrfE REE Fnl) #BEE hdv-HE w-lm o s

RITIMRREER

GRS

pE | E=miE |

U 19 gogboodg

gboobobooboboboobboobobooboboboobobon
gboodbbuogobboobbooobbuoobobboobuooboboboob
gbbuoggbbuooobuooobbuoodobbuooobboobbobooban
gbobodgbbooobboobbuooouoooboboobbuoooboboon
gbobodgbboogbuogobbogbobooobboobbuoooboboon
gbobodbobogobboobbuoooooobboobbuooobboon
OOoboboboboboobooobobooooboboboooOwebOOOOODOO
gbbogobbuabodgbbuooobbuooobbuooobbuoobboban
gooobobbboobobbbooooooooooooboobbbboboobobb
gbobogboboodbbuogobbuoobbboobbooboboooboon
gboboboooobbboooobobooooboboobooon
gobboobboodbbuoboooobbuooobboooobboob
oboobooboobooboobooboow2moboobooboon
OO00U0000ooo0boooodOwebOODOOODOOODOOODOOODO Google

28



00000 Google API 38]0 00000000 0DOODOOOOODOOOO 100
Oobo0oobobboo0 40000 M=10DOOO0oOoOgoboooboooooo
0000000000030 00ood

4.2 JU0UO0O0O0oooooooon
4.2.1 0000

00000000000000000000000000000000000
000000000000000000000000000000000 20(a)
023(x)00000000000000000000000000000000
0000000000000000000000000

00000000000000000000000000000000000
0000000000000000000000000000000000 20(a)
023()00000000000000000000000

020:-)0000000000000000000000000000000
000000000000000000000000000000000000
00000000000000000000000000020(b)0000000
0000000000000000000000000000000000000
000000000000000000000000000000000000
000000D0000000000000000000020(c)0000000
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000300000000000000000000
000000000000000000000000000040000000
0402000000000 1000000000000000000000000
00000000

000 21(a)00020(a)000000000000000000 20(2)000
000000000000000000000000000000 21(b)000
0000000000000000000002(.)000000000000

29



e ILE)

ZrfE REE FTW BE8E wv-2B LD

WEE FTW BE}GE Jehv-hE w-ND s

= Y

BT URREl

AEDRIRHPT (REE)
FEE TEER AR
FmEmEREDI - ToAM - i GRER

() 0DOOOOODODOO0OO0O0 () 00000000000

g 20 0goO0o

FrA) BESE  Nuav-hE LD

T (RRE

BEOFRLPR ERE

ER®E/ REER RRE)
REALHFINI_TAM W 2IE REER)

(hy0DOOOOOODODOOOO

021 0goO0o

30



JrAE REE mTW  #EshE  We-bEr -

X {8R:
T REE
1EIE%
+Z
P A EE
L)

() 0000 (hy0DOOOOODOOO0O0

g 22 gdooo

JrLE REE =TM EshE Twhy-bE w-Lm

() 0000 (b)y0OoOo

g 23 o0

31



U3 uggobobooggn

input image H name ’ N/S ‘ latitude ‘ E/W ‘ longitude ‘ frequency

0 20(a) 0O N | 34°40 4.7 E 135° 47 3.5” 1
0 21(a) 00 N | 34°40"6.0” B 135° 47 4.17 2
04 000000DO0OCDOOO0O0O((@ODO200)

1 gooo 11 g
2 00g0gboboag 12 g
3 goo 13 0o
4 gooo 14 goon
5 gobooo 15 oo
6 gobooo 16 gogoo
7 gboooboog 17 ERERE
8 goo 18 ERERE
9 goo 19 EEN
10 gooo 20 oo

g obuoooboboooon

32



goboboobboobooobuodbbboobobboobobooboonn
gbbodgbboodbbuoobobbodobbboodboobuoobbooob
0000000000000 00000000000000000 21(a)000
gbobogobobbooobobbuogbbosgbbooobooboobboogon
g3bgdbbugbbuoooobbuoob 2000t ESmyugoon
OO00O0bOoobooGpSOODOO0OOOOOODOODO IOMOOODOODODOO
200000000000 DODO0ODLO B mUbObOOooboo0obOoboon
OOob0oooobobooboooboboob0 xift00b0ogobooobooobooon
gbooboboogbbooobbuoobooobboobboobbooon
gboboggbbubugoobboobbbooboboobbooobbooan
gbooboooobobooon

00000000000 22() 000000 22(b)00000000O0O0O0O0OO
gbooboboboboboooobobobonoobobobobobon
O00500000000000000023()00000023(b)00O00O000
gbobogbobobodgbobooobuoobobooobboobboobooon
gbobogbobdogbboooobogoboooooooooooobbooon
OO0 1w00webOOOOOOOOOOOOOOOOOOOOOOOOOOO
gbooooogn

goboodobbuogobboobbbuooobboobbuooobboon
gbbogbbooodbbuogbobooobbuogbooobbuoobbooob
Oobobooooboobooboobobooobobboobuooweboon@
gbobooobobooouoboooobooobbooobbooobboon
godoodooououobbbbbdoooouoobbbbibodoooooobobbn
gbbogbugobboobbooobbuooboboobbooobbab
gboogoboogbboogbbuoggbbuooobooobooobban
gbobogoboogobooobboboobbooobbuoobobooon
gobogboboodboobuooobbooobooobbuoooboboon
gbboobbuooobbobbuooobboobbooobbuooobboan
gbobooogobbod

33



4.2.2 0000

gboboodbbuooboobbooobbuoobbuoooboobboon
gbobodgbbuooobboooboobbooobboobbuooobboon
gbobogbobaobbooobbuooobboogboboooobbooon
gboogboogobbdooobboobobboobboobboobbbooon
Dooooboboooobbooo2402500000000000 900072
oboooboobo 1200049000000 00b0bO0obDbOobDbOo0obOon
gbobogbuogobboobbooobbuoooboboobobooobboan
OoobobOoboboooobobboboooooboweboooom
goboboooobobbooobboboooobood

gbooboboobooboobobooboobobbooboostedd
OO0bOo0ooobobobooboooobooooobowebd0oooooon0O
gboboobbooobbuoobbuoooboobboobbuooobboon
gbobogoboogoboobbuooooogbbooobbuooobbon
godddddoggebbbobbbobooodo2380bboboboooobobonbonbon
gogbgosetbuooodbil40b0booboobobooobobbon
gbbogbobbodgbobooobbuoboobbuooobboobbooon
gbouogbbogbobooobbuooobbuooobbuoboboboobbooon
sgubuoodgb 1irebdboboobobbooboobobo3ronooon
gb28000dobobbodgdobobbodogoobobbouooooboboooon
obobobooboboobobooboboboboobobobobon
gbbogbobobodbbooobbuooobbuoobobboobbboobob
gbbogbboodbbobboodboobbooobbuooboboboon
gbobodgboobbuooobboobboogbboobbuooobboon
gboboggbogbooobboobobbooboboooboobbooon
goobobobuooobboobobooobbuooobobooobboobboon
gbbodgbbooobbuoobbuooobbooboobbuooobboon
gbbbuoooobbboooobboboooobbbuoooobn

00000000 9YUoo 300 (200 100) 000000 12000200

34



U024 00oboogobobobooooobooboon

U2 gdoboboggoboboboooooboo

0490040000000 00O00O0O0OOODOODOODODbDODbDODbDObODDOn
OO0OwebOOOOODOODOOOOODODOOOOODwebOOOOOOOOO
goodoboobboooobooboobbooobooboobooboboooon
OOobooobooooboboobooboooogobboboboobooobO web O
gbobogbobobodobbooobbuoooboobooobbuoobbooon
gbobogbobooobboobbooobbuoogobboobboooboboon
gboboogoboobooaooobon
goboobooboooodbbuooobboobobboobboooboon
obooobooboboobboob nnooboooboobbooboon
gbbogbobobodgboooobbobbooobbuoobboobboon
002600000 26(x)0 0000000000000 0O0OOO0OOOOOOO
gboogobbogobbugobuoobbogoooobboooboboan
goodboodgbbooboboobodbuooboobboboboobboooon
gboobobooboboboobobooboboboboboobobon
gbbogbboodbbugoboobbugoboboobuoobbooon

35



s buggbbboooobbbuoooobbod

ERERN gbo0 |boobobobobooboob |oo bBOOOODbOODO
g 7 11 1.5
g 7 10 1.3
ERERE 11 100 1.7
goooo 19 2 1.0
g 12 15 1.7
gogd 6 5 1.2
g 4 gogoo -
ERERE 4 gooo -
g 2 gooo -
g 8 23.8 14

gbbobuoooobbbuoobobboooobobooon
gboobooooobobobuoboobobobooobobonbog2ro2s
gobboogdobbogobboobbooobboobobbuoobbooon
gbbogobbobboobboobbdooobbooobobobboodan
gbbogobbuodgobobuooobboobboobbooobbooon
obobooboooboobg2robboboob 28000b0oDoooDon
gboogboobbodbuogbboobuooboobboogboobooban
OO0000Db00O0b0000bO00bO0b0bO0bO0O0bo0D0o0 Exif000O0
gbooboboobobobodbobuoobobobooboboobobon
gbbogobbodgbobboobbodobboobuooooobbooon
gboobodbbuogbbooobobooobbuoobbuooobooobboon

goooo

36




o6 oboooboboobooboobooboan

0oo gboo |booboobobboboob (oo bBObOOObDOODO
goo 3 163 4.5
HEN 4 146 2.7
g 7 6 3.3
ooo 1 42 -
gooo 4 100 1.3
g 2 98 1.0
g 2 265 -
0ogd 2 121 1.0
g 8 ggbobobooogoobo 2.6
goo 12 ggboobuoogobo 3.3
0oo 2 goon -
goo 2 goon -
g 4.3 117.6 2.8

37




() 1000 OO (b)2000 OO (c)3000 OO

(4000 OO (e)5000 OO ()6000 OO

() 7000 OO (h)80 00 OO ()9000 OO

[ wesmE
D a—vERT—4

(j)10000 OO (k) 11000 00

02 000boobobbobooboobooboobobobon

38



DlsnEg © 1—vagr—s B ogeRs—s

02r goboboooboobooboobob

U028 0b0boooggooboooobbodgd

39



5. o

goboogooggbbuoobbooobbuoobbooobbooboon
gbobodgbbogobbuogbboooboobboobbuooobboan
goboboboggbbooobbuooobboobbbooboooooon
gobooboboobbooobooobbuoobooobbuooobboon
gbbodgbbuooobboobbuooobbooobboobuooobboob
gboobooogoood
gobobooobobooobboobboboobbuooobbuoooboboon
gboodbbuogobboobobooobbuogobbooobobooobooon
gobogoboodbobooobboobooobboobuooobboon
gbbodgbboodbbuoobbuooobboobboooboobboon
OOobOooooboboboobdbOwebOODOOOOODOOOODOODOODLO
gbooboobbuogobboobbooobbuoobooobbuoooboboon
gboobobbuoggbbogoboobboobbooobbuoobobooon
gobogoboogboobbooobboodboooboobbooobbooon
gbbodgbboodbbuooboodobbuoooboobbuoobobboon
gbbogbuogobboobbooobbuoooboobbuoobbooon
gbobooooooood
gbopoodbgbuoobooobogbobobobooboboobbon
gobodbobooobboobbuoobooobboobbuooobboon
gbobobgoooboboobobbobooboboobobbobon
gbbodgbbuoodbboobbobbuooobboobbuooobboob
gbooooogn
gobbooobobooobobuogbboboobbooobbuooobboon
gboobogoboodbbobobooobbuoooooobbuoooboboon
gboboboobobobuoobobuobobobooboboobobon
gbbogboogbboodobbuoodgboobuooobbuoobbooon
gbobodgbboogbbuobboobbooobboobbuooobboon
gbogugboboooboobuobboooobuoobbooboooboanbn

40



goobobobuogoboobooobooobbuooobooobboooboon
gbbodgbboodbbuooobobobbobbooobbuoobobboan
gbbodgbbuoogbbuobboobbooobboobbuooobboon
gbobobuoooobbbuooobbbuoooooboood

41



0O

gobooobbuoooboobbuoobbobbooobbuoooboon
b g boboogoobobooogbobn

gbobbogbboobogobooboooobobobobo boobooo
O oOodoobbboooobbbooooobobboooooboboboooon
b oodgbobbodood bdu obbbuoodobbboooobbd

ggbobobooogbbboooobbbooo bboooobbbo oo
gbobogbuogobbooobb obbuooboboob oo ooobooon
gboogbooodboobuoobbogbogbobu bgoboobooboon
b og bbbooooobobboooobobbn

gbobobboogbboobbooobboobboobboobboon
gbobooggooon

42



oo

[1]

[10]

Arnold W.M. Smeulders, Marcel Worring, Simone Santini, Amarnath Gupta,
and Ramesh Jain. Content-based image retrieval at the end of the early
years. IEEFE Trans. on Pattern Analysis and Machine Intelligence, Vol. 22,
No. 12, pp. 1349-1380, 2000.

Remco C. Veltkamp and Mirela Tanase. Content-based image retrieval sys-
tems: A survey. Technical Report TR UU-CS-2000-34 (revised version),
Department of Computing Science, Utrecht University, 2002.

AltaVista Photofinder. http://www.altavista.com/image/.
Google Image Search. http://images.google.com/.

Adobe Photoshop Album. http://www.adobe.com/.

Apple iPhoto. http://www.apple.com/.

IrfanView. http://www.irfanview.com/.

Roberto Brunelli and Ornella Mich. Efficient image retrieval by examples.

In Proc. 5th Working Conf. on Visual Database Systems, pp. 145-162, 2000.

Madirakshi Das, Edward M. Riseman, and Bruce A. Draper. Focus: Search-
ing for multi-colored objects in a diverse image database. In Proc. 1997
Conf. on Computer Vision and Pattern Recognition (CVPR ’97), p. 756,
1997.

Eugenio Di Sciascio, G. Mingolla, and Marina Mongiello. Content-based
image retrieval over the web using query by sketch and relevance feedback.
In Proc. 3rd Int. Conf. on Visual Information and Information Systems, pp.

123-130, 1999.

43



[11]

[12]

[13]

[14]

[15]

[16]

[18]

John R. Smith and Shih fu Chang. Querying by color regions using Visu-
alSEEk content-based visual query system. In Intelligent Multimedia Infor-
mation Retrieval, pp. 23—-41. MIT Press, 1997.

Mandis Beigi, Ana B. Benitez, and Shih-Fu Chang. MetaSEEk: A content-
based meta-search engine for images. In Proc. SPIE 1998 Conf. on Storage
and Retrieval for Image and Video Databases VI IST/SPIE 1998, Vol. 3312,
pp. 28-30, 1998.

goog,0bog,0oogb. HFrMLoooogboboooooobaon
O000.00000o0ooooo (D-I), Vol. J87-D-1, No. 2, pp. 145-153,
2004.

Yuksel Alp Aslandogan and Clement T. Yu. Multiple evidence combination
in image retrieval: Diogenes searches for people on the web. In Proc. 23rd
Annual Int. ACM SIGIR Conf. on Research and Development in Information
Retrieval, pp. 88-95, 2000.

Yuksel Alp Aslandogan and Clement T. Yu. Diogenes: a web search agent
for person images. In Proc. 8th ACM Int. Conf. on Multimedia, pp. 481-482,
2000.

Ben Shneiderman and Hyunmo Kang. Direct Annotation: A drag-and-drop
strategy for labeling photos. In Proc. Int. Conf. on Information Visualiza-

tion, pp. 88-95, 2000.

Mor Naaman, Yee Jiun Song, Andreas Paepcke, and Hector Garcia-Molina.

Automatic organization for digital photographs with geographic coordinates.

In Proc. 2004 Joint ACM/IEEE Conf. on Digital Libraries, pp. 53-62, 2004.

Mor Naaman, Yee Jiun Song, Andreas Paepcke, and Hector Garcia-Molina.
Automatically generating metadata for digital photographs with geographic
coordinates. In Proc. 13th Int. World Wide Web Conf. on Alternate track
papars € posters, pp. 244-245, 2004.

44



[19]

[20]

[23]

[24]

[25]

[26]

Kentaro Toyama, Ron Logan, Asta Roseway, and P. Anandan. Geographic
location tags on digital images. In Proc. 11th ACM Int. Conf. on Multimedia,
pp. 156-166, 2003.

Japan Electronics and Information Technology Industries Associa-
tion(JEITA). Exchangeable image file format for digital still cameras: Exif
version 2.2, 2002.

Ana B. Benitez, Mandis Beigi, and Shih-Fu Chang. Using relevance feedback
in content-based image metasearch. IEEE Internet Computing, Vol. 2, No. 4,
pp. 59-69, 1998.

John Adcock, Matthew Cooper, John Doherty, Jonathan Foote, Andreas
Girgensohn, and Lynn Wilcox. Managing digital memories with the fxpal
photo application. In Proc. 11th ACM Int. Conf. on Multimedia, pp. 598
599, 2003.

David Frohlich, Allan Kuchinsky, Celine Pering, Abbe Don, and Steven
Ariss. Requirements for photware. In Proc. 2002 ACM Conf. on Computer
Supported Cooperative Work, pp. 166-175, 2002.

Timothy J. Mills, David Pye, David Sinclair, and Kenneth R. Wood. Shoe-
box: A digital photo management system. Technical Report 2000.10, AT&T
Laboratories Cambridge, 2000.

A. Pentland, R. W. Picard, and S. Sclaroff. Photobook: Content-based
manipulation of image databases. Int. Journal of Computer Vision, Vol. 18,

No. 3, pp. 233-254, 1996.

Jiebo Luo, Amit Singhal, Stephen P. Etz, and Robert T. Gray. A compu-
tational approach to determination of main subject regions in photographic

images. Image and Vision Computing, Vol. 22, pp. 227-241, 2004.

45



[27]

[31]

[32]

[33]

[34]

Andreas Girgensohn, John Adcock, and Lynn Wilcox. Leveraging face recog-
nition technology to find and organize photos. In Proc. 6th ACM SIGMM
Int. Workshop on Multimedia Information Retrieval, pp. 99—-106, 2004.

Kerry Rodden and Kenneth R. Wood. How do people manage their digital

photographs? In Proc. Conf. on Human Factors in Computing Systems, pp.
409-416, 2003.

Philippe Mulhem and Joo-Hwee Lim. Home photo retrieval: Time matters.
In Int. Conf. on Image and Video Retrieval, Lecture Notes in Computer

Science, Vol. 2728, pp. 308-317, 2003.

Adrian Graham, Hector Garcia-Molina, Andreas Paepcke, and Terry Wino-
grad. Time as essence for photo browsing through personal digital libraries.
In Proc. 2nd ACM/IEEE-CS Joint Conf. on Digital Libraries, pp. 326-335,
2002.

Risto Sarvas, Mikko Viikari, Juha Pesonen, and Hanno Nevanlinna. Mob-
share: controlled and immediate sharing of mobile images. In Proc. 12th

annual ACM Int. Conf. on Multimedia, pp. 724-731, 2004.

Liu Wenyin, Susan Dumais, Yanfeng Sun, HouglJiang Zhang, Mary Czerwin-
ski, and Brent Field. Semi-automatic image annotation. In Proc. Human-

Computer Interaction - Interact’01, pp. 326-333, 2001.

Henry Lieberman, Elizabeth Rosenzweig, and Push Singh. Aria: An agent
for annotating and retrieving images. IEEFE Computer, Vol. 34, No. 7, pp.
57-61, 2001.

Hyunmo Kang and Ben Shneiderman. Visualization methods for personal
photo collections: Browsing and searching in the PhotoFinder. In Proc.
IEEE Int. Conf. on Multimedia and Expo (ICME2000), pp. 1539-1542, 2000.

46



[35] Diomidis D. Spinellis. Position-annotated photographs: A geotemporal web.
IEEE Pervasive Computing, Vol. 2, No. 2, pp. 72-79, 2003.

[36) Mor Naaman, Andreas Paepcke, and Hector Garcia-Molina. From where to
what: Metadata sharing for digital photographs with geographic coordinates.
In Proc. 10th Int. Conf. on Cooperative Information Systems, pp. 196217,
2003.

371 0000,00000. 0000000000000 00O0O0. DODOOO
O, Vol. 153, No. 8, pp. 57-64, 2003.

[38] Google Web API. http://api.google.com/.

[30) J000. 0000000000000, 0000, Vol. 41, No. 11, pp.
1208-1214, 2000.

47




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


