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odbodboooubogond

Masakt ItTo,*! Katsuya HasHizuME, 1*2

O 0o o oo oo oo o o gt KyoHEI KawaDpA,1*3 Naova NamATAME, !
ooog oot o o o ot o o o oft ToMoTAKA 110, Kazuniro IMURA,™ Koner Sano, 2
O o o o2 0 O 0 12 JIN NAKAZAWA, 2 KAZUNORI TAKASHIO?
O 0o o of2 o o o npfi and HIDEYUKI TOKUDAT?1!

This research presents Chameleon, a system which enables to identify a phys-

voooooboooobodabodboababdbdododododooooooo ical object with intuitive interaction and to operate it in Smart Environment.

0000Chameleon0 00 0000000000000 000O0O0O0O0OOOODOO Chameleon provides five interaction methods based on the distance from the
J00000000oo0o00o00000000oooooooooooooooOg user to the target; Touch, Snap a Photo, Swing, Choose a Photo and Scan
0000000000000 000000o0000o00000oooooooooo and automatically selects the interaction method by the user’s simply starting
0000000000000 O00O0oO0oO0oOooooooooooooooon prefer interaction method. Chameleon enables automatic device registration in

which a management server prints a Multi Interaction Code, which integrates
RFID for Touch, arrow for Swing, and visual code for Taking a Photo into a
single code. When a user connects a new device onto a network, the server

00000000000000O0Chameleon 0000000 O0O0O0O0O0MMOOO
gooooomooooooo sooboObObOO0O0b000O0ObOOODOOOO0O000

vooooobbooooooooboooooobbboooooobbboOoooo automatically specifies its functionality and issues a unique Multi Interaction
gooobooooooobooobooboooobobooobooboboooboboobooboooDbo Code for users to interact with the device. A user attaches this code on the new
0000000000000 00o0o0Doo0oDooNonDooNooooooooooonn device to begin the interaction. We have evaluated the usability of Chameleon
0000000000000 0000000000000000000000000 by collaborating and registering various computers and mobile devices. Our

results have proved that with Chameleon, users are able to collaborate devices

0000000000000 000000D0O0O00OChameleon 00000000 . .
in an easy and impromptu manner.

iPhone 3G 00000000000 OOOOOODOOOOODO

flooooooooooooooooooo

Graduate School of Media and Governance, Keio University
t2 000000000000

Faculty of Environment and Information Studies, Keio University
*1 000000000000 00o

Presently with Graduate School of Engineering, Tottori University
«*2 00000000000

Presently with JAFCO Corporation
«*x3 000KDDIOOOO

Presently with KDDI Corporation

1571 (© 2011 Information Processing Society of Japan



1572 Chameleon0 0000000000000 O000OO0DOO0OOOODOOOOO

1. O g

goooobooooodooooboooooooooobobooooobobooooooooo
gooobooooobooooooooobooooobooooooooboobooooooon
O Chameleon D0 000OO0TVOOOOOOOOOOOODOOOOOOOOOOOOOOO
goooboboooooooocbooboooooooboooooboobooooOooOoooooooa
gboooboooboooooboooooboooboooobooooOoobobobOoOoooDbo
oo0o0ooooooo0o TVOOoOoOooooooooooooooooooooo pCO
goboooooooooooobooooooooboooboobooobooooOoboOobboOooDoOo
goooooooooooooobooooooooOoooOooooooOobocooooooDobooOoo
goooooboooooooooboooooooboooooooobocobOoboobOoooooboo
gooooooooooooooooooboooobooboooooooboooOoooooDoonoo
oooooo

gooooooooooooooooobooOoooooooooooboOobooOooooDonbOo
gooooboooooooobooooobooobooooooooOoOoboboobOoooOoDo
goooooooooooooooooooooobooooooobooooooDobobo
Oo000oooooooo TVO HDDOOOOOOOOOOOO HDMI-CECOOOO
gooooooooooooooobooooooobooooooboboooooDoOboo
gooood

O000Q00OODDOO0O0 Chameleon D00 O0O0O0O0OO0ODOOOCOOOODODODODODO
goboooooobooooooooooooooobooooooooooooooooo
0000000000000 00000000000000000D00 D000 Chameleon
gboboooboooodoboooboooboooodobooooobooboobOoOobOoooOoDo
goooooooooooboooooocboobodoooboboooooooOoooooOobooo
00000000000 0000000000000000000D0 0000 Chameleon
gooooooooooooooobOoooooboOoboO0ooobooboOoooo10000O
goooobooboooooooooboooooboooboOobooooobooboooooDbobo
goboooooboooooooobooooboooo

gbooooooooboooobOoobooOoooboooobOoOoOoOobOOoOobOoOoOooo
gooooooooooooooobooooobooooobooooooobooooooboobooo
gbooobooooboooboooobooooboboooboOobooboooboOoboobooDo

0ooooooog Vol 52 No. 4 1571-1585 (Apr. 2011)

goboooooboooobooobooboobooboooobbOoboboDbOobobOoDOo
gooooooobooooooobobooooobobooooboOoboUDOobUoooobooDobo
gobodooboboooooooboooooobooooboodoooog
000000000000 000000000000 UPnPYODLNAY OOOOODO
ooooooobooooooooboooOoooooOoboOoOoooooooboobOoOoooooboo
gooobobooooooobooooooooboobobooboOo0oooooOoboOobOoOooooDoon
gooooboooooooobooooooooooooOoboOo0ooooOboOoOobOoOoooDoo
gooboobooooooooboooobooOooOoooboOoOoOOoOooobooboOoooooDooo
0000000000000000000000000000000000% 00000
gooooboooooooooooooooobooOooboOoboboOooooDooOobOoOoooOooDon
gooooooooooobooooooobooOobooooooobooooboooooooooDooo
oobooooobooooboooooboooboooooboooon
gooooooooooooooooobooOooooboooboOooboooboooooooboo
gbooooboooooooooooooboooooboooboooOobooboOoboooboOoOonDo
goooooooooooooboooooooobOobooOooOooobooooObooboboooDoo
gooobooooooobooooooooooobooooooobbooobooboooDboboo
gooooboooooooobooooooooboooooooooboooobooooDoo
gobooobooobooooboobooobbooooo
goooooooooobooboOooob 200000OoOObOOoOOoOoDODODODDOOD
OO000O00000000ooooooOoDOoDoOoO0Og 3000000000 Chameleon O
coooooooooooooooooOoOObOOOOOOOOO0400000000000
gobodoobogsbooobobooobboooooobooedbbooobOoooooon

2. 00O0oOOoOobDOoO0bOo0obooobo

goboooooboooooooooboooooooobooooobooooooooobooooDooon
gobodooboooboooobooooooooboboOoobOoOoOoOoOoOoboboOooo

21 0000
gobooboobooooooobobooooooboOooOobOOoOoOoboooboOobocOoooooDooboo
goooooboooooooooooobooOoooobooboOooboobooOoboOoooDbOoOoDbOboOoboo
gobooooobooobooooboooo

(© 2011 Information Processing Society of Japan



1573 Chameleon0 0000000000000 O000O0O0DOOOOOODOOOOO

2.1.1 DOgO0oobOogo

goboobO0o0bO0o00oobDOo0obDO0o0DbD 2000000DO1DOODODDOO
00 20000000000COCOO0000000O0ODODODOOCODOO0O0OO0 QROOOO
PDF4170 Maxi Coded ARToolKit 00000000 2000000000000CO0O
Cyber Code 000 002000000000000000000O00ODO0OOO0OO Fractal
Codes®0 000000000000 OOOOOONDOOOONOONOOODOOOOOOOD
0000000000 FPcodeld Fine Picture codel 000 OO00OD0OOO0OOOOOODOO
0200000000000 00O0000D0DO0OO000000U0OOOOooODODOOOOOO
00000000000 YamaguchiOOOOOOOODOOODOOOODOOOOoooooQ
000000000000000000000000000000000000000 20

2.1.2 00000000

000000000 0000O0OO0000000ooOooO0o0ooooooooooooooo
000000000000 00Ayatsuka 000000 Gaze-Link'® 000000000
Cyber Code 000000000000 DODOO0OO0O0O0O0OOCOOOODODOOOOOOOOO
00000000000000000Dickie 000000 LookPoint'Y 00000000
0000000000000 0000000000000000oooo0oo0gooooon
O000shidodooooo0o0o000000000000000ooooooooooag
0000 20000000000000000000000000£0 CiteULike DO 00O
0000

2.1.3 000oboooo

gooooOoOoOoOoOooOooOoOoOOOCOODOO0OUOObOOOoUOOOOoooOoDoDO
oo0o0OO00oO00OOoRFIDOOOOOODOOOOODOOOOOOODOODOOODDOOO
ORFIDOOOOOOODOOOOODODODODODO RFIDOOOOOOOOOOOOOOOO
00000000000 ooooooooooooooOooOoooOooooo

214 0000000000

o0oo0o0ooUooooO0oU0oU000oCoOooDOoUoU0ooooOooDoooOoooooOo
O0000OLeedO0D0O0OO Select-and-Point ' 000000000 O00O00O0O0O0OOO
0000000000000000000000000O000 Pick-and-Beam 'Y 0000
000000000000 O0O0OOOO0OO0OOOOODOOOODODODOOODODO Hyper-dragging
0000000000000 0Pick-and-Beam 0000000000000 O0OOOOO
0000 Hyper-dragging 0 0 0 Pick-and-Drop D00 OOOO0O

0ooooooog Vol 52 No. 4 1571-1585 (Apr. 2011)

2.1.5 0000000DOO
000000000000000D0000000000000000D00000Matsuoka
000000000 000000000000000000000000000000
0000000000000000000000Rekimoto OO Proximal interactions '®
0000000000000 0000000000000000000000000000
0000000000

2.1.6 00000000 DOO
0000000000000000000VUchidaDOOO0D0OD0OO0O000OO0OO0ODOO
0000 00000000000000000000000000000000000
000000000D0000000000

2.1.7 0000000000DOO
00D0000D0000000000000000000 Yatani OO Toss-1t1® 0000
O0D0Toss-t 0000000000000 000D0O0O000D0000DO00OD0O0O00
00000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
LEDOD0OOODODOD0ODODONODON0DONDDO0DN0N0NN0N0NO0oDoNonoo
2.1.8 00000000DOO0OO

0000000000000 0D00000D0000000000000000Suzukid
0000 u-Photo!® 00000000000 uwPhoto1000000000O00O00OO
000000000000 000000000000000000000 IDO0D00O0
00 Exif 0000000000000 00000000000000000000000
0000000000000 0000000000000000000000000000
000000000000 00000Dn

2.2 00000000 OO0DOOD

0000000000000 000000000000000000000000000
0000000000000 000000000000D000000000000000
000000D00D0000000000000000000000 10000000000
000000000000 0000000000 1000000000000000000
000000000000 0O00O

0000000000000 00000000000000000000000000
OO0OD0O0D0D0O0O0D Rukzio 00O TouchingO Pointingd Scanning 0 000000000

(© 2011 Information Processing Society of Japan



1574 Chameleon0 00 0000000000000 0O0O0DOOOOOOODOOOOO

0000000000000 000000000000000000000% 000000

gooooboooooooooboooooooobooboooooobooooOoboooooDbooOoo
goooboooooooooboobooooboooboobooooooooobooooooboa
goooboooodooooobooooobooooooooboooooooooooooboo
gboboobooboooobooooboooobooooboboooboobOooooDo
gooboolooboooooboocooooooooooooobooooooooooboooa
goboooooooooo
gobobocoooooooooooobooooOoOoOobOooobOboOoOoboOoobooboOoo
221 ODO0O0O0OO0OOOOOOoOCcOOOOOobOOoOoOon
ubooboboboooooooobooooboobooobOobobOooboOoobobooOooDo
goooooooooooooooboooooobooOooooobobooOoboOooboOooooooDoboo

gobooooooooocoooooboooooOoooooooobooooooooboboOoooon

Rukzio 00 OO OO TouchingO Pointingl Scanning 00000000000 OOOOO
00000000 Scanning 0000 OCOOOOO0O0O0OOODOOOOODODOOOOO

goboooooooooooooobooooobooooooooboooooobooooDooo

goooooooooooobooooooboooooboooooooobooooooooDbonoo
gooooooboooooooo

222 OO000OD0OO0OOOOOODOOOO

goooooooooooobooooooooooboOooooooboooooDoobOoo
goooooooooooooooooooooobobooboooooDobOooooDboo
goobooooobooooooboooooboooooobooooooboooogooonoa
gooobooooooooooobooooooboooooooooooooooooonoa
gobobobooooooooobooobooooboooooooooooOooooDoobOoOna
goboooooboooooooo

2.23 0O0OO0O0OOOOOOOOOOOOOCOOOOOOOOOOn

0000000000000 oo00o0o0ooooO00o0o0oo0ooooQROO

gooooooooboooooooooooobooOoOoOoOoO00ooooooobOOOobboooooo

gboboobooooboooodobooooboooooboooobooboOoboooboOoooo
goooooooooooooobooooooobooOoboooooooOobcOooboOoooooboo
goooobooooooooobooooooobooooooooooooobooboooooboonoo
oooooooooooo

0ooooooog Vol 52 No. 4 1571-1585 (Apr. 2011)

3. Chameleon0 0000000000 O0O0DOOCOOODOOOOO

0000000000000 00b000000000000000 Chameleon 0000
O0OChamelecon 0000000000000 DOOOO0ODOOOO0DOOOODOOOOOOO
0000000000000 0000Db0000O0000000000004dChameleon 00
go00ooobooooobooooobooooboooooobooooobooooooonoo
00000000 DbO000bO0O00b0bOO0O00O0O0Chameleon DO 0OO0OOOOOOOO

3.1 0JO00O0O0oOoooOooooooa

Chameleon 000000000000 OOOOO0OOOOOODOOOOODOOOOOOO
O000OChameleon OO0 0000000 O0OOOOOOOOOODOOOOOOOOOOOO
Ogo000o0o0o0o02000000000000000000O0O0000O0O00000 10
iPhone 3G 000000 Chamelecon 000000 OOOODOOOOOOOOODOOOOO
0000000000000 0000000000000o0o0o0b000o0o0oooo0ooo
O00o00000000000b00o00oo0ob00oo00oo0o0o0oboooboooooooooOoooo
goo0d0oO0o0oo0o0oo0oob0oO0oo0oob0O0oOo0o0oo0oooooboOooOoo0oOo Tvaooa
O0o0000o0o0o0oo0ooOob0o0o0oooOobo0o0ooboooo0oobOoOoooooboooooobo
O00o0o0ooooobooo
==

© -
= P

Input Output
me

me

=) BHEETRY?

BAERFTE

L o

0 1 Chameleon 000000000
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Fig.2 Examples of the Swing Code.
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Fig.4 Automatic Selection of Interaction methods in Chameleon.
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Fig.6 RFID label printer.
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Fig.7 System architecture for auto device registration.
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Table 2 Required information and the way of acquisition of each interaction.
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Fig.8 (a) Evaluation setting, (b) Position of the target and examinee.
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Table 3 The rate of the interaction methods in each target.
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Fig.9 The rate of the interaction methods in each target.
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Table 4 Mis-recognition rate for Seamless interaction switch.
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Table 5 Questionnaire’s results.
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Table 6 Detail of the evaluation scenario.
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Table 7 The result of the questionnaire about identification using Chameleon in different places.
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Table 8 The result of the questionnaire about the overall evaluation of Chameleon.
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