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u-Photo Mobile: Human Services Interaction
Using Photos on Cellular Phones

Soko Aok1,t Masaxki Ito,! Junicur Yura,f!
JIN NakAzZAWA, "2 KAzZUNORI TakAsHIo 12
and HIDEYUKI Tokupatl:f2

This paper presents a u-Photo Mobile system which enables users to inter-
act with ubiquitous services by using photos taken by cellular phones. With
the advancement of ubiquitous computing technologies, many services such as
displays, speakers, and other actuators are pervasively distributed in our envi-
ronment. In our research, we attach two dimensional barcodes on the services
and take pictures of them with a camera on the cellular phone. After the phone
decodes the barcode and acquire the ID and function list of services, users can
check and control services through the GUI shown on the display of phones.
This intuitive interaction technique let users interact with ubiquitous services
more easily.
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[1 1 Comparison Between Conventoinal u-Photo and New u-Photo Mobile
item u-Photo u-Photo Mobile
Model Sony Vaio Type U (VGB-U70P) Apple iPhone 3G
Size 167mm x 26.4mm x 108 mm 115.5mm x 12.3mm x 62.1mm
Weight about 600g (with external camera) 133g
Display 800x600(5.0inch) 320x480(3.5inch)
Camera PCGA-UVC11 0.37M Pixels (External) 2M Pixels
Two-Dimensional Bar-code ARToolkit? ARToolkitPlus?)
Detection Frame Rate 30 frame/second about 12 frame/second

_all SoftBank = 11:52 =

ey e .
gLl

B

0 8 wu-Photo Mobile JOOO0O0OOOODO:000 GUI

5. 0 0004

u-Photo Mobile 000000 IDOOOOOCOOO0O0O0O0O0O0O0O0O0OOOODODODOO
00000000000 000000000000000000000000Passage® O
mediaBlocks¥ 0 0 0000000000000 O00000D000000OOO0O0O0O0ODOO
00000000000 OPassage 0000 ADDDOO BOOOOOOOODOOOOO

0000000 Passenger 00 0000000000000 O0 ADO BOOOOOOOO
O0D0000 mediaBlocks 000 000O0O0O0O0OOOOOOOCOOOOO0O0O0O0O0O
goooboooobooooobooooboobooooOoobooOOoOooOoOoOooOoOooobooon
goboooooooooooooobooooobooOoo0oooboooobooOoboOoOooooooboo
ogoobo0oooooooooooooOoODOODODOOO0OO0OO0O0O0O00O0O0O00Ou-Photo
Mobile DOOOOOODODOODOOOOOOODOOOODOOOOOOODOOD GUIOODO
oooooooboooooboooo
000000000000000000000000NaviCam™” 00OPDAOOODOO
goooooooooooooooooooooboobooooooooooooooDoobooo
000000000000 0InfoScope® OOOPDAOOOOONOOOOOO PDAODODO
00000000000000000000000000O0000 DigiScope” 00 PDA
goooobooooooooobooobooooooooboooobobooooooooDoo
gooobooboooooooobooooooooboooooboobboboooooooDoboo
000000 mMu-Photo MobileDOOOOOOOOOOOOOOOOOOOOODOODOO
goboooboooooooboooooobooooobooa

6. JOoOogo

u-Photo Mobile 00 00 00000000000000000000000000O00O

O00O0O0O000000O0u-Photo MobileJOOOO0O0O0O0O0O0O0O0O0O0OO

e JOOODODOO
000 u-Photo Mobile DO OOOOOOOOOOOOOOOODODOOOOO0O0O0O0O
oooooobooooooooboooOooooboOooooboboOoOoOoboobDOooOoooon
gobooooooooooooooooooOboobooobooboobobooooooon 20

(© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

gooooobooooooobooooboooooboooooooboobobobooooDoo
gooooobooooooboo Iboooooobooooobo 200000b0OOO0O0OD
ooboooobooobooooobooobboooooooDo
e 2000000ODOO
2000000000000 00O0OOO0O00OOO0O0O0OOOOO00O0OOOOOO0
coooob2000b0b0O0oO0obOObOO0oOoObOOobObObOOoo IDOODODODODOOOOOOO
000000000 oOoGPSO WiidOOOOODOOOOOO)O RFIDOOOO
obtooooooooooobooooboOoOoooOobOOoOOoboOobOOoObOOooDon
ubooooooobooooooobooobo 20000000000 O0OCOOOOOon
ooboooboooo
ooooboooooooboooobooooobooobooboOooobooOoboooboOoooooboo
00 00000000000000000000000Y 0000000000000
goboooobooobooobooooboooooboooooooobooboOoon

7.0 0O O

00000000000000000000000000000040u-Photo Mobile O
OO0D0O0Ou-Photo Mobile 0000000000000 OOOOOOOOOOOOODOO
gooooboooooooobooooboooooooooooooobooDboOooboobooon
ooooOoO0opoooOoOo0OOoO00oO0O0OoooooOoOoDOoOoOooOoOODO GUIDOOOD
goooooooooooobooboooooooobobooooobooboooooDboDbOobo
gooooboooooboooobooooooboooboobooboobobooDOobObOoDbOoDOO
ooooooooooooooooOobobobobobOoooooo0on0n uw-Photo oo
ooooobo400100000000000O0O0COCOOOOOOODOOOOOOOO
gobooobooobooooooobobooooo

O O

goboobooboouooooooooboooooobooboOoooooooboboOooboooboDboo
oooo

Vol.2009-UBI-23 No.14
2009/7/16

o o 0O 0

1) G.Suzuki, S.Aoki, T.Iwamoto, D.Maruyama, T.Koda, N.Kohtake, K.Takashio, and
H.Tokuda, “u-photo: Interacting with pervasive services using digital still images”,
in The Third International Conference on Pervasive Computing (PERVASIVE),
2005.

2) Christian Doppler Laboratory, Graz University of Technology , “ARToolkitPlus”,
2006, http://studierstube.icg.tu-graz.ac.at/handheld _ar/artoolkitplus.php.

3) Apple Inc. , “Bonjour Protocol Specification”, 2009, http://developer.apple.com/
networking /bonjour/specs.html.

4) ARToolWorks Inc. , “ARToolkit”, 2007, http://www.artoolworks.com/ARToolKit
_Professional.html.

5) N.A. Streitz and S.Konomi andC. Muller-Tomfelde, “Passage: Physical trans-
portation of digital information in cooperative buildings”, in 2nd International
Workshop on Cooperative Building(CoBuild1999), 1999.

6) H.Ishi, B.Ullmer, and D.Glas, “mediablocks: Physical containers, transports, and
controls for online media”, in Computer Graphics Proceedings (SIGGRAPH’98),
1998.

7) J.Rekimoto and K.Nagao, “The wolrd through the computer: Computer aug-
mented interaction with real world”, in Symposium on User Interface Software and
Technology, 1995.

8) I.Haritaoglu, “Infoscope: Link from real world to digital information space”, in
3rd International Conference on Ubiquitous Computing (Ubicomp2001), 2001.

9) A.Ferscha and M.Keller, “Digiscope: An invisible worlds window”, in Adjunct
Proceedings of the 5th International Conference on Ubiquitous Computing (Ubi-
comp2003), 2003.

10) OO 0O0O,00 OO,00 OO,000 00,00 00,00 00,000,000
O,and 00O OO0, “O00000000O00ODOOODOOOOODOODODOOOO”,in0O0O
o000 ziopo0o0oO0ooo0obooboboboboobooog, 2009.

11) 00 00,00 O0,and 00 OO0, “O0000000000000O0O00OOOOO
000007, m0000000 2100000000000 00O0D0O0DOOO0O00O,
2009.

(© 2009 Information Processing Society of Japan



