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Sharing Users’ Behavior and Experience via P2P Camera Networks

SHUMIAN HE,* YUTAKA KIDAWARAt and KATSUMI TANAKAt

In the ubiquitous network environment where various devices can be connected to, sharing
information is becoming much more convenient. In such an environment, we are trying to
connect digital cameras, PDAs or laptop computers with cameras in P2P network, according
to user’s context and environmental context, and control the real-world information. Our pur-
pose is to realize sharing of photos among users and the communication between subjects and
cameras based on the user context environment, and we have researched on communication
technologies and management methods to realize sharing information among multiple devices
based on user context and environment context. In this paper, we introduce the concept
and usage scenarios of the P2P camera network in the ubiquitous network environment, and
discuss the method to realize that. Finally, we describe the CamaraSQL which be able to
describe queries of the P2P cameras.

BT L TREICE =0 T 2RAMIE L 53,

1. [T C 1z
dLo E7o, WESBOIIL, FEE R OES

A 2= S YD LT IEREBNERCA
F—F v MEOESRIZL Y, A2IZESDITE LR
BEEETIERLE T > TS, BHOBERHER
ZEANIAR— L= L TABLZY, BBS % We-
blog R L CERERB LIV TEaIa=r—vg
VEERIITDON TV, 20X ) R{THEEBE
BTV 2BC, XFERET R, BERET S, FF
BREVDYEYALF AT 4 THBE LRET B LEN
b5, L2, RETR--BEEERERICYT
=T v Fa—RFLTAELEY, EFA—1IC

1 RBRFERERGBREF RSB
Department of Social Informatics,Graduate School of
Informatics,Kyoto University

t MATREN WRBIEHERRA T TA I F 0 var I a—
7
Intercative Media and Content Group, NICT

ILEY, 2R FRasa—F 0 L IBEICEVLT,
RERUICEET D/ — RO =7 F 3 AR FRIC
T2as7oIRI T NI T REDEHLDLET
Vxl bRRy N — 7 CEBIICERE SN T L
£oT, FAEOHFZCRRUSSE Ul — e 2 DEHR
NHEEZR>TWBY, 22, FEAEAER L
STV E—Xy N ETRIETBIMDYIC, bE
BHZAEXRZ 2Ry hU—2 LCORELEL OGNS
=%, WHROY—R IS4 T L NDF Y FT—
7 hRBa U= LB, REEESEOMAR TR S
DRV 2TRIFXy U= OFARREL LT,
P2P B ER S TW5. P2P %y hU—2 b,
SROERRKEHEICORT, 77 A LOEERE
N EOEBRBRE A TE AT ANSKER SN
T3, LHL, Napster? % Gnutella® 72 & P2P
Xy NT—0 BRI T 7 A NSHRDT FY br— g

— 485 —


研究会temp
テキストボックス


~it, PCRLEBEWVCHERZRBHLEYI Ko7 7
ANTZBRELTD Z L ICHIH &, BERT—251%00
IO SR TWTHERCHHZITRI Z e hnxbHdT
BLO LD, EFEREOMBORERT —5 0
e L S FXERMBEEREILTWA.

BPIOL SR PP Xy NT—I DT FYr—a
D%, PC EOT7 7 A MR EBIEDR TS,
—%, X FZARxy NU—IBETIE, PCHEIT
B, AH—Ry MRy NT—2 ICHHETE D
BEMELHL-FERS, VWb ERFER L,
BROTBETEDLICRH>TV S, £ZT, @E
BREA MR TT VENLI AT ORI, B A T Do
FICERSINTVWAEEREZ P2P Xy hT—7 T
BT 2RHBINEZBND. bhbhBRETEZ0
FLVWBOT UHNH AT % P2P I A5 LW, P2P
HAZLERR Y PT—7 TR ENBE Ry hT—2
ZP2PAHATRY NU—7 LS.

ASaYzys ORRBTIE, B LAN (S TE
BFCENAARAT, BHDHNIH A TR PDA O
BT, FTHOEFEE—FTEELTBITIE, Chhob
AT TRET D LBRIZENLUSNDOD A FIZae—n
HEEESNTY, ZD D8 AT ORCERS L
LI BRNBEOBEEZREL TRELEZVTEI N
TED. ==L RATIT, H A TR0 BB
EF— M E D, T, BREORBRLHEROR
EXARy bCHE, POBELODDOAIT—F2ERL,
AT EDBBICL ST, R ° [RERBE
Fify s A—h) REDEREL—F DN A TIZHEY,
2—WILT RAAL AT B L HTHEICT 5.

P2P # A 5%y NU—2 | X BABHEDEEL, 1IH
DA*XTHNOBEEERET DT, BODOAIAT
TRELIEEEZMADOI A S IZa—%%ED b
BELTWS. RROTF VAN ASOBBITSE X
T, PP I ASRLTOEHEKFLERT DT,
A AT OBREEKE LRV, LHOMWADbYEEEN
RELEZOND. 22T, bhvbiid CameraSQL
ZRET 5. CameraSQL i¥, SQL B TH 2
ZHOBEERE, EH, &I, HIERAZEOMWEbH
RT3,

ERITLATO L S il an5s. 2 BB\ TAB
FNBET DI OV TIRN, SETP2P H A S
Xy NT— I OISR E FOREICOWTRNS. 4
ETIE P2P # A 7 OILAKNEVWEbEEFE Cam-
eraSQLIZOWTHRET L. FLHL5KOBBITS
BETiRAB.

2. MEHE

AR FRABBICEBNT, FUANLD AT IC@EH
EE2EE, RELATESCBELY XY N — /& H
TRETIHRIIKE< H2.Y Tk, BE L-Etgs
B LAN TRIETEBT VAL D A TIBIENT
W5, TOTFVENLARAFE, HIROH AT O CF %
oy MR LAN »— F2%E L, BE L-5H%
BESNY— " —ZEE L TRETS. EH LAN
DEANATIE, IRATONBAT ) ICEGgLEEL, B
HNTEBTHHERICR>TWA. [5] Tit, Bl*
NO—2, &FMAAF0T RUBEL Y EANT
BERMOTRILS AT LABBI STV, ERho
BRFENATTREL, VTAEZAL ARy hT—2
BETARY aviiRk ERTTS. ZhH0OBFRE, =
EXHRABEICBNT, FUFNLHATTTRE LT
B, BHEZBRFICA LT — Ry b ROV — i~
ETDHTET, BREROEGEZREEFLRIEESHD
A~DEHERZEBRTIZ L 2BMNELTEY, HAT
FEDEWRZREERL TORVEANREHT L B o
TW5. AR T, BERIEIBDEODF S ZNLH A
T DRGEEICEREEIN TS Z LA EL, H R
FEPP Ry RNI—V ED)—KELTEDATHE
DEREFEZERTS.

3. P2PhASRY b I—H

EHRICT 72 ZARL P EWVD Xy b T — 7 1R
LIEAT—va RBRBL, SAMHETHL Y a8
BIRERD A ¥ —Fy MIEETEX 3, WhdBAR
MR LAN Bt — bt 23 B THASho25 5.
5 LAN OB{E#E I3EE 3 Mbps & PHS % 3
HREFHEZEL VB, ICEET, BESEN KR
T7ANERy NU—2 ETOBERERTHEIZLTNS

M LAN ICBHE SN A SRIER0N A T & B
DBFIZESNTNS., FETRHNL OhDVF Y 7
ZELTCP2P I AT Ry b U—2 ORAGIEEMNL,
S HIZP2P I A T DOBEERRRIZ SV Tk~ 3

31 ¥+ U F

DFIF A ASHOBE
IN—TRITRECEADBHTET T OIND AT
MTHONUDIEE— FBEETD. Lhrnh A
TTOoYyd—%41B L, BRT—FRHOLNUHE
ELTREWAMOD A S OMCABERESND. F/-
MADH AT HDEREZEE TS L LARETHS.
AAFZREDOBEE T —— L 2 Tfibh 5.

— 486 —



1 P2P B AFILLHBERNKE

M1 3zoAflzRY. P A7 CELLUDOERY
®BB2—F A, B, COZAN, FOHATEHEL
TWbET5 a—FANB-ERBELILOEREY
a—# BICBRFICREEND. Y CH, B
BHASERINZET Ty vy ¥ —%4 L, a2—W
A, BOB--BEELHASON AT THELaY—%
BRETHZENTES.

DF A2 WASEBBEN EE

LFTIABN: EOBH AR Y MiTiX, WOWEEN RN
3 TEE] OREBFVAXICET), THEEHRS.
BEEENR D ATIZ, EORENDLSTHRLVEVD
B, BLUBEBRR L XDOKY 2L, botd
ENWVICRNABEET—FE2IATICERETHZED
AEETHD. T, HEEKAT Vs b, ZhET
WEDEIRAENLERERONTZLEVI AFT—
FRERLRTS.

3.2 AVTHRRAIMOMBLRFTF

BEXRETIERC, FRICEIEARBREL LT,
A—T1—, R, BEAR, Ly ¥ —RAE—FK, LUX
DY R EOERVEETED. ZhbDI AT ELE
By sEBERBEDZ L %, Halda—FarT7x
APMEEEL, WA TE—ENCRDHHFHFHa—
Yar7x2 ho—#ThHs L5, R1iZ2—Fa
YTERAPMDOELRBIFETRLTCNS. £, BXR
Ay MIBREEINZ QR =— FZHRILRT v A —
®° RFID 7513, (IBE#OAE TR &R bt
AEND. 0L BRRENSIET HERLBE D
YTHRARNEEETD. BEaLTXFXMOERLL
T, MEARY POMBER L 2 EHLSC, BE
BFOXR, [UBZRELERY ANnbh 5.

BIE, TROT VENH A FICAVBRDEEDE
XL LT, TIFF, JPEG ®° RAW R ¥ D7 +—
<y Mi®H B, BT —F ORRRLEMFIEITE VS

BT ERE T2 OM

Make HAFDA—A— Casio

Model HATDET I EOS 10D DIGITAL
Copyright BEHRORESE Yamada

Owner WA DOFEE Yamada
DateTime BROWBKE AR 2005/05/30 15:30:00

ExposureTime [ Scin] 1/125
Aperture L XD F8
Sensibility CCD ®E 1ISO100
FNumber LADF i 1.5
ImageDescription | BHEIZ DWW TOHM

X1 =TI XX N OBAIT

KELBRRBHE, ThbDT74—<y MZBWT, |H
JEIDA(HHEA AAEF TERRBS) B ELL
Exif {H&%) 1296V, BT —F 77 A ND~y & LI
BENABEBIC S ESERT—F 2R L THDIAAT
BLIENTED. EBCT VAN RATHREADE
BT — 4 BEREEIC T 7 A E UTHERT BB,
FUINAATOBRBRERST L e 2 —Eifg, BEH
B, YyyH—RE—F, LUXDOEWREDTF—F
BIO~Ny FEHIAMEND. £BIRIT, BEEF—
B77ANDIOFEEFE, a3 THRRXNEFEERED
AL TF—B L LTHERET 7 A VO~ FRBIZER T
5T LITTD.

3.3 HEOHH

XY 2ARFEICEITE I ETIELHELTbNAT
BY, Xy NI—J THREDRLRDBEDOT A A%
B, BAMARKELZERT L VAT ANERE
ENTVAB. HEROFUFIADASOHEL LTIE
CCD ® CMOS 2 DR EE Y E2HVTANER
T OENERT — 5%, NEAEYRTEEAT 4T
(REY—H— K2 &) CEKTHHLOTHS. 1=,
FERRREBEROBRAIL, BRET A XA %
EORTEBE*HADLOB—HNTHD. £7-, &
AT DRRAENBEEERDBE, vy ¥ — kBT H
HELRARCTHS. | ,

AR TIE, P2P 7 A ZITIITRD & 5 BB OB
BEEEOLT .

o EIEHEEE
o Ty AU —HiE
o {RTFHHE

o Uy ¥ —iiliEpeE
K 21X P2P 4 AT DEESBDA A —V 5T

* 2000 £ 11 A 1 B, MM4&H% JEITA GEREA B7HES
BIRERBS) (CEELE.

— 487 —



研究会temp
テキストボックス


2 P2P A7 ORBGENH

BEHAEILER LAN 734 R |ZE3%, P2P A AT
Db L bEERBETHD. 774 7B
ERICHBRZRDDDDH A T DDOF & BROWSHE
=3 T A YRR T, RESERITE
R TOMAKLERBTHD. vy 4 —HIEERET
VX —ERLTT 7 A —BETHRD %5k
RIFBREOREREIERTI-DOBRETHS.

4. EULE&hHEEE CameraSQL

P2P # AT Xy MU —7 DREO—1L, ESHEE
BRI ATRLRBEREF’ETHZ L THS.
AORIRIL, BEEOT PINDASHTFOIEE—
RIZBR&EL, BEVWCT 7 XOFAERETH LT
H5.

4.1 P2P AASRTOMLEHE

bbb RETHEHEOKEIL, K& HFT
BEHD. —DIXHPORST-FEEMADD X 5|2
EETHHRIET, bI)—DIMADHI AT IZHEEE
EREL, BROIATZERAVCHE LY aE—%
BRELEZVT28ETHS. Babdns LI
i, Yrys—ERLEBMTHS. TbL, P2P
AATZEROT Y vy ¥ — 2T HBEL, OFEXET
RIEFGEREFETHLEITRL, ADH A FHICE
FENTVWIRBELRETH MY H—LREDT
H5.

HAZRENTFOEEE— N2BRET I, K4
DAATOFEEEBEEEDON A FITHEK L TEL.
i, £HITIIHFMOKIRMAH Y, HEMMEE LT
LED LI ATDEE— FIZABMICHERSh, &
A FREDVEDLENRTERLI LS.
ENATAIZ, HEE— NICEFEENTHEHDH
AT OFAERR L EFYMOBRERS. H AT C,
RICENEHBEET— FICERELTNB A AT C; Dt

HAXTIRUFTOL S 18T 5 -

S:(Uj, Pij)

7B, Ui 3827 C; OFEEERT, Py dbAS
C.bhA7 C; OREHMET B, Fh, BAT
NICENLEFE— FICEELTVB I AT C; O~
71X 85:(Cj, Py:) ERBRL, Py =Py LT3, nBD
AATHEET B PP I ASFy FU—2ICHL, &
ATHNTRETHIAERTORIIBERn—1T, %
FI =7 NICHERTHIIRK .C, ThB.
BVEDEDBIC, HATIETRELTWEED
ATRT OREYMERSD. HAYRAGN TV
WIFRTIZR L, BWEbERTY. EHEOY
NEEERT 2HETS.

4.2 CameraSQL D&t

CameraSQL i, bhbhdBMBRLI-EHEDOH 2 5
DRI TEREDEFORELERT VS hbEEETH
%. CameraSQL iZ SQL RO#XZ AWT, H A TR
TTERORYE, M%, MR, FEFosErimdics,
TR ENnOHEX INSERT, SELECT, DELETE,
UPDATE # Xz &> TiRik &N 5. CameraSQL T
i3, BHATEBRT —FR—ANOET—T N E L
NATR—B—ROBEEEET—~T VRO L a— KL
T5. £k, 328 TERLLa—FarFxa b
BEAVTHRAMIVa—FOBMCYS7%-5. Cama-
raSQL T, Picture &\ ) FHETH A FIZBEIHL
TWHBEBERZ7A/V%E L, ¥7-, Cameras £\9F
FBTTRTCORET O A ST LBV EbE %
THTLEEKRTS.

CameraSQL i, 2 Z1V&bE#{T 5B
BERCER SN, FIAENENLERTHILE TR
BT TRERIDESE L BEEIC OV TR B,

SELECT X
SELECT X3, BEEORERE T TR, BHICH
THALTXANBRETES.
SELECT Picture|context_properties
FROM camera_references
WHERE conditions
grouping_specs
ordering_specs
SELECT (ZtX, SELECT & FROM D&z #4ET
HY, TLUAOHEIEA T 3 ThHs. WHERE T
FEERE LA VEE, camera_references THEE L
TEAATHDERER TR TRET B L2 THTS.
FERTOBERTTRL, BYOHASNOEEY
BRETES.
B . FTEED Yamada DH A FOHH 5, [E4 (L)

— 188 —



LVIF—U—FERLEREEABRETS. £, B
BERiE T1/125) LVEVWLOBREE L. FEFIZE
IBBOBEANFET IHEG, THOERLBEAR
NEZW~D. ZofvEbiit, LLTFO SELECT X
TERT
SELECT Picture
FROM Cameras
WHERE Copyright = ” Yamada”

77 AOHERE LT, BEE® Copyright BN B
ROBEDH, MADH A TRAOERRHIKRTDHZ &
MNTEBLTH.

UPDATE X

BRADOAXTHNOEREMADS A FITEE LD
L, RELEBHEOEFHNTES. Thbb, hAD
HAZICEE LB TRE LY T 5 5HEHIR

AND ImageDescription LIKE %8 +1IL%” L, b5 —EHFLWERZEXTHZLICRY, ¥R

AND ExposureTime < 1/125
ORDER BY DateTime
INSERT X
INSERT i, BoDOH A FHNOBEEEXEE SN
FERTDOH AT ~RETIHRELTRT 3.
INSERT Picture
INTO camera_references
VALUES Picture_value
WHERE conditions

B SROEBEHERKFLTCVWDTRTOIAT
IZEETD.
INSERT Picture
INTO Cameras
VALUES Picture_value
WHERE DateTime = Now

723, INSERT #{ED#%, (3N 7=5ED Owner
BHEDOHEIIRFEDOIATOFEE LEFENS.
Copyright BHEDEIIEDL 5720,

DELETE X

PP AAF Ry NU—INDOHAAZIZRL, BS
PR LEEREHIRT D LB TES. ZORET
DELETE X CiEk¥ 5.

DELETE
FROM camera_references
WHERE conditions

B : 22— Suzuki #* Yamada {Z B O L=
Mg+l OEHEEZ%-7-%, Yamada DH 2 FHIC
HHEDERFHIBRLLY LT 5.

DELETE
FROM Cameras
WHERE Owner = ” Yamada”
AND Copyright = ”Suzuki”
AND ImageDescription LIKE "% & +(11%”

7 LAWNE T DELETE X & INSERT X % ##i 51T
THERUMRICRD.
UPDATE camera_references
SET Picture = newPicture
WHERE conditions
grouping_specs
ordering_specs
#l . =—¥ Suzuki 7% Yamada IZH 3 0BE L7
g+l OEE#%->7-#%, Yamada DH A FHIC
HHEDERY, SWOBHOFEHICBEXMZ .
UPDATE Yamada.camera
SET DateTime = Now,
Picture = newPicture
WHERE Onwer = ” Yamada”
AND Copyright = ”Suzuki”
AND ImageDescription LIKE "% & +(1%”

AATHEMT, Z0 UPDATE X% ETTIHIC
LUFD X 572 DETELE 3 & INSERT XI5 #T 5 -
DELETE
FROM Yamada.camera
WHERE Copyright = ”Suzuki”
AND ImageDescription LIKE » %8 +11%”

INSERT Picture
INTO Yamada.camera
VALUES Picture_value
WHERE DateTime = Now

5. FLHESHROFHE

FHRTIE, IRATORBAENR vy 4 — 2 LT
B, BOOERLENCEEE— FTOBRELTE
TERDHAZG~EEFLIEY, MADBEEEZBRELCH
BDAAZIZE T ra— R L0350 AE28E L,
TEFRFZRARy NT—ZBEICBOT, BEOH AT
REPREILTHFR N ea—FFaT 7 Lk

— 489 —


研究会temp
テキストボックス


WEBROKXERERTIP2P IATRXy FU—7
ERRBULE. ¥£7, P2P I AT Xy NU—JICHFET
HEEIERBEON A T ORICERDOKE 2 ERY
D=0, BRICEKE LARVWILANREWE b S
CameraSQL D& E%#1To7=.

BLE:PETIX, CameraSQL IZBITH Y L—a ik
EH AT, BOEDEOHBIERT—F THD. =
EX 2B HEECKRFTOBRAND, I ATD
FHREE Ry hU—7 kil EE, T2 AT
BT TR, BELLIEFESE, A7 V=7 MER
T = R— 2 DS % CameraSQL (T E AT 5 SE
Bdbsb. : ‘

72, CameraSQL & P2P ¥ A7 Xy hU—7i%
FREEEIA TRV, BELEVATLAOFRAKE:
BRIET 570 DEE L FHERESKOBEDO—OT
HBEEZLNTWS.

E | 2
AHFFO—EIL, 2 1H#RCOEFu s T h Tm#k

HESERBEOT-DOEREWAFR] L H5HDT
T IIWRLTHEEZERT b bOLELET

2 E XM

1) M. Weiser, “The Computer for the 21st Cen-
try”, Scientific American, 265(3):94-4,1991.

2) Napster
http: //www.napster.com/

3) Gnutella
http://www.gnutella.com/

4) http://www.sanyo.co.jp/koho/hypertext4/0207news-
j/0704-2.html

5) S. Koizumi, H. Ishiguro, “Town Digitizing:
Omnidirectional Image-Based Virtual Space”,
P. Besselaar and S.Koizumi Eds., Digital Cities
III, Information Technologies for Social Capital
- a Cross-Cultural Perspective, Lecture Notes
in Computer Science, State-of-the-Art Survey,
3081, Springer-Verlag, 2004

6) Ishiguro, H., Sogo, T. and Ishida, T.: “Human
behavior recognition by a distributed vision
system”, in Proc. DiCoMo Workshop, pp.615-
620, 1997.

7) Ishiguro, H.: “Compact omnidirectional sen-
sors and their applications M & E”, in Proc.
Kougyou-Chosakai, March, 1998.

8) EXIF: _
https://partners.adobe.com/asn/developer/
PDFS/TN/TIFF6.pdf

— 490 —





