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A Networked Home Appliance Control Method
Using Augmented Reality

KENYA SATO,! AKIRA SAKAMOTO,!! SHINYA MIHARAT?
and HIDEKI SHIMADA 2

Many kinds of networked home appliances connected to each other with stan-
dardized control functions are recently appeared. As the number of appliances
in a home increases, unlike general infrared remote control, it would be difficult
to specify a certain device to be controlled because a user can simultaneously op-
erate all devices with a wireless controller in a home. In this paper, we propose
a network-connected home appliance cooperation method to control appliances
(e.g. search and play contents on a home network) effectively with augmented
reality technology using a smart phone that includes a camera, touch panel,
and network functions, and verify its effectiveness. In addition, we discuss the
current augmented reality technology issues, and propose a new visible marker
method with blinking LED to address the issues.
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Fig.1 Home Network Architecture.
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Fig.2 Message Seqeucne for DLNA Network.
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Fig.3 Control Issue for Multi-devices.
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Fig.4 Example of Controlling Device.
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Fig.5 System Architecture.

goboooooooobooooobooooooooboooobooooooobooobooon
Oooo«“R7”0000000O0O0O0O0O0O0O0OCCO WebOOOOOOOOOOOO
goooooooooooooboooooobooooooooobooboOooooooboo
00000000000 ARODODOOOODODOCOOOOOOOODOOOOOOOOO
goooooooooooooobooboboooooboobooooobooboooooDoo
00000000oooooo AROOoOooooooo

ooood

00000000000000000 DLNADOOOOOOOOODOOOODOOOOO
oooobOooobooooooooooooboooboooooooboboooboobooOoDOo
00000000000 0OO0ODLNADOO DLNAODOOOOOOOOOOOOOOOO
UPnP? 00ODOD0OOOOUPKWPODOOOOOOOOOOOOOOOOODOO DLNA
obooooooobooooooobooon

42 0000
0000000000000 000000000000000
e AR OO0 ARToolKit®

© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

e DLNA 00O O CyberLink for C4++ *!

e 0000000 OOD Simple Directmedia Layer (SDL) *?

e 0000000 DODOOFreetype Graphic Library (FTGL) *3
e OSO Microsoft Windows Vista Ultimate

e PCO Intel Core2 Quad 2.33GHz, 4GB Memory

5. 0 ogoan0o

5.1 0000

0000000000 pCOOO0O0OO0OOOOOOOOOOOOOODO 60O 7TOOO
0000000000000 o0oo0ooU0ooUPC A (Let’s note CF-R6)0 PC B
(DELL Inspiron Mini 10) D00O00O0O00O0OO00O0O0OO PCOOOOOOODODOOOO
00000000 DMSOOOOOOOO DLNA Media Server 00000000000
(TVersityl DiXiM) OOOOUOOOOPCBUOO AROOO0OOOOOOOOOOOOO
O0000oo00ooo0oooooo0ono pPCAOPCBOOOOOODO AROOOOO
gbobooooooooooooooon

000000000000 DLNADOOOOOOOOOOODAROOOOOOOOOOO
000000000 “Search” 0000000000 ODOOOODOODOOOOOPCAOPC
BOOOOOOOO DMSOOUOOOOOOOUOOOODOOUOOOODDOOO AROODOOO
ooooooooboooooooooooooooooobooooooooooboooooono
O7000000PCBOOOOOOOOOO0OOOOODOOOOOOOOOOOOOO
OO0 AROOOOOOOOOCOCOCOOOOOOOOOOOOOoO.

cooboooooooobooOoOoOoOoOoOooboboOoOooooooOobOOoOoOoOoOooooboooon
0oo0o00000000000000000000 AROOOOOOO0OO00O0O000000
gso01o000000000000 80000

5.2 0000

0000000000000 0000o0oooooooo bMSOOOOoOoOoOoooOOO
DMSOOOOOOOOOOOOOOOOOOOODO0OO0O0OO0OO0O0O0O0OOOoOOD DLNA
oooooobMSOOOOOOOOOO0OOOOOOO0OOOOOOOO0OO 1000000
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Fig.6 Display of the Device Information using Fig.7 Display of the Device Information using
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Fig.8 Volume Control using AR.
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01 DMSOOODO
Table 1 DMS Response Time.
goooog gooooo
000000 (msec) 0.33 0.39

02 000000000
Table 2 Elapsed Time for Contents Display.

00000 (kByte) | 000000 (msec) | D000 (msec)

50 42.85 2.08
150 120.5 4.2
200 223.8 5.65
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Fig.9 Marker Samples for Augmented Reality.
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