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Proposal of a control system to realize ambient
household electrical appliance operations

RYOSUKE AOKI" TOMOKI WATANABE'
TORU KOBAYASHI" and MINORU KOBAYASHI'

We aim to realize a control system that can create an ambient surrounding with
household electrical appliances based onu ser preference and context. This system
requires the following. 1. the control system can predict user specific settings on various
household electrical appliances based on pa st user actions on a single device.2. The
control system is able to recommend electrical applicance settings based on user
preferences and context and applies these settings if the user agrees with such
recommendations. To realize 1. we propose a control system in which a remote controller
is constructed with a remote controller proxy and wireless enabled devices to control
these appliances.The system allows the user to operate various household electrical
appliances using the remote controller.operation logs of various household electrical
appliances are collected and the system estimates user preferences and context by
analysing the logs. We confirm the feasibility of this system via an experiment in 5
households and measure operation log collection accuracy.
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Figure 1  An architecture of the proposed system to control household electrical appliances
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Figure 2 A system structure of the proposed system to control household electrical appliances
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Figure 3 Examples of the remote control proxy

(© 2012 Information Processing Society of Japan



IPSJ SIG Technical Report

(1) RC 7'v % &Rt DR BB S PLEICRETED Z &
Q) WMEOTFTHA b LIIREEBOT VA I TE AR BEEE 2 W LE

IZRC 7B XV EHRBETEHIE
B) HWEROLVAT U NERICERKICKHETES Z &

(1) (2) OFEAEZRE-TIZDIZ, RBLOIWKHEN S FRIRE S ZHBBENDE
BEMICEHTED =V 7 I4 b —FBIRC %y (K3 (A) ZRIELT.
COEBIIFRARELE Y 2 — R 8 ODHF IS T H 2 & T, RO B
EIRFTRBY, =V 794 hOT A MIETI2ENERNDZ N TES. L
MUZRMEG, MEICSLT L=V T T4 R HDEEELRY. 22T (1) (2)
7T 3) BT m0ll, TUOFLT AR TL—LARA VA —Fy NFTUFS
L—Y & LTEDLND /ISR ICIRIMEFE SR A 5fk L7 EE AR EL 72 (K 3
(B)). HHLEORLRLTL, MEILICHWS W IEICRETE AHERNHD. 1277
L, ZOEBEBEIFRIMENE 2V ) TRFET L0, #ERIICE>TRC 71
XU LA FEHEFICTRIMED B WEREEZ D, 22T, FED LICHEERS
OEESC RC 7o X O E Al fe/ ki L T2 —V D ARIE T T, RC 7 1 ¥
VON— R =T HRRLEBETDHIIEEARETH 5 ETOERRTIEX 3 (B) 24
AV
43 FENBHEES 74— v FORE
A — BRI L > THRIMRC K DHIEE T D 7 +—~ v R RZRD. K4 DEK
DEICYEF EFEMBBOBRS —3t—*ETHE, KV EINEEA—D
WL THESNE 7 +—~ v bOFRIMRHIEGE 2 X EThiE Ly, Larl, &V
275 (K4 DEH) ©OLdic, VEaL LFERROMEZMAT5RC I axi i
AV, O RC 7 XU dRAeE A ORBHRBEEIETEDLHICTIHA, Y
Far)Nb RCTRrIFIUAMIOLNOETEELHETAIEREBET ILERDS.
QFEHOBEROWELZ ZBND. 1 DITRIEMRD A —H L2 D A — I OF BRI
% B EEOTER] A AEOERETH D, L, TAf+ER) ° BHA+FE
Ty RERBFOND. b —HX, FIAROFEESEZEZ LV TRAET
—HEFNCEE R - OERATIHETHD. HiE OGS, %I - 72E#H % RC
7 X VN EIR U CORIMREIEE SIS 2N H D RC 7 1 X AR DD
5. MzZT, TOMBEIT) DI, KA —DOHIEEEOEREML > CTEHET S
72, AEVREDY Y —RIZEEBE X0, Pil-72B3R80N 0 I O OH|
EEDBEREEFHTIOILENDH LR CORENRLELRD. LW T —~ v D
AR OHME T N LB GG, M, EFET2ERE2T7 v 77— T 2FM AL
5. —F, BETHIL, ZE LEHIEE R %22 O OB Y ICHRIMEZ R TR
£ <, RCTuXo 0AHMNDRW., T2 TAFFETII®RED TR EHMA L. UT,
IRIMRHIEE B 7 + —~ > b OBEFIECONTIRRS.,

Vol.2012-GN-82 No.23
Vol.2012-CDS-3 No.23

2012/1/20
; Att | Att |
A*i —_— —_—t
, ) ’ RCTAFS |u)) ’
B*i —r '//// —_—t
) o »

Cat

4 TEROFEBRELBRERY AT LOFEBRIEOE
Figure 4 A difference between a conventional system and the proposed system
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Figure 5 a wave pattern of an infra-red signal

Aft 50,357,163,54,32,54,119,56,30,54,32,54,33,53
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C#t 34,914,437,69,44,69,44,69,44,69,44,69,44,69,
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Figure 6 Different of each maker’s infra-red signal
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Figure 7 A part of remote controller operation logs collected by prescribed infra-red signal format
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Table 1 Translation from remote controller operation log to state log of appliances
UEa s ifEn s bIN=

LE3E] HFENTZAREZ v IR O IR AE T HH
2011/2/8 22 :43:46 EER IR ON

2011/2/8 22 :44:13 7 ¥4 )V-3CH IR ON #7 > 3ch
2011/2/8 22 :44:18 7 ¥4 )V -6CH IR ON #7 6ch
2011/2/8 22 :54:23 F ¥ FN-T T IR ON #7 7ch
2011/2/8 22:54:32 F ¥ FN-T T IR ON #72 8ch
2011/2/9 23:33:45 | 7B IR OFF 17 8ch
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Figure 10 an example of setting the proposed system

Figure 8 An experimental system
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Table 2 A capture rate when making state logs based on a state transition table

(% (EfF7— 2 WICIRRE v 7 OEBEEALASFE U I8V IEMRE T — # OHIEEFE) )

T A i B iy C {7 D - B

74% (125/170) 51% (111/219) 40% (59/147) 51% (89/173) 67% (153/228)
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Table 3 A capture rate when adding correction rules
(% (EfET —4Z NIRiE T 7 OBRBERMSFE L EET — 2 OBEERE) )

T A 7 B fir C {7 D i B

88% (150/170) 949% (206/219) 73% (107/147) 81% (140/173) 84% (192/228)
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Figure 11 A comparison of capture rates
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