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Sensor Data Classification for Indoor Situations Using the Multifunctional Outlet
Toshihiko Sasama*¥, Non-member, Shun Iwasaki*, Non-member, Takuya Okamoto ™, Non-member,

Kenichi Takahashi®, Member, Takao Kawamura™, Non-member, Kazunori Sugahara™®, Non-member

(2013 4£ 5 4 10 H3ZAF, 201442 A 9 HFZA)

Using Internet communication, new home electronics have functions of monitoring and control from remote. However in many

case these electronics work as standalone, and old electronics are not followed. Then, we developed the total remote system

include not only new electronics but olds. This systems node is an adapter of electrical power plug that embed relay switch and

some sensors, and these nodes communicate with each other on mobile ad hoc network. In this paper, we classify many sensor

data for monitoring and configuration of energy saving and so on, using principal component analysis and some clustering

methods. In experiment results, some part of classified data suggest simple room situation. In few situations, for example absence

and sleeping, were mixed but they can classified using infrared and light sensors information.

F—T—F RSN T KRS - Ry NI—, R dy NO—0, BRSO, 7T A8 LY, BRAETER, €

Je OV Al

Keywords : mobile ad hoc network, sensor network, principal component analysis, clustering, energy saving, sensor

1. [FC®HIC

IR, HIERIR B AL oAb AR O i Ve D RE R IR D 72 8,
—MREEIB T 2B RN X =RV AT AR SN T
Wb, O X5 M%ED 1 2L LT HEMS (Home Energy
Management System) V72 ERHIF LN B, BHAZFES,
FRAOEBRER LHERMBETH D0, RHIITHEAT
TRV, 2T, FELFEAKTIIRLS, ZhLbDER
arkey MESICERL, BRY X7 ZNICERE - &
TR L BEREZ R T T A~ — b & o T EABIZE S
nNTns, Fx bREROKE S L TEEE= B bR
TLAOZMET DL LIS, FEAICBT 2 EREERE
TV, 7 4 A7 U — ORI &2 BLUE & U7 BRI 2
Va— U U2k, KIBIZFEENIEZ D Y M LTH 20%
DETRNF—HFEB LIz, LML, A7 AT V-5

a) Correspondence to: Toshihiko Sasama. E-mail: sasama@ike.tottori-u.
ac.jp
SRR G TR AR ] T o — A
T 680-0945  SHX Tl (LIET R 4-101
Course of Information and Electronics, Tottori University
4-101, Koyama Minami, Tottori 680-0945, Japan

© 2014 The Institute of Electrical Engineers of Japan.

949

LT LOIERENRSEICGRE S, L0 k5 RFHEHC
—WFETHEATE DR TIERY, AT —0D7
DI, FFEICBITD2ENZENVMBE OFEEZEBE LT &
DU BRI AT O LER DD, —EFEL—F—%
HELERS, Thooa—P—RNFHE LiWi#g»o
Ll LT, (1B P72 Tl e RBREEE 3
EFEBRNICERE L, (2)&FBOFAKME, H50IEEF
BRI &M 224 E2 KD, (3)FUTHE LIZE
BHIA 7 Y a—V v TR d 5, AR NE LD,
PERDA~— & v TR EITBNWT, EFBEOHEEN
777 LT IMENOR A1) #1759 bDIFEL<H D
D, FIUTEMRICBRARZBRIRZEX D X o Ica—%—
WET 550 THY, BENIZEORMEFICEDE %
HEREAE L U CEIFON/OFF 2 A7V a— 1 U 7 _& ),
LWV XEEITY by, T2, FRNICEEOE
U EELE L, NOITEIENT 21T 2R S H 50, TR
O Y ELEIZE LT, AR OBE 2> BRI 72 il E
X, FENOESRZERTARELAHEE 7570 L, &E
OFEGHEEZE L T,



ZHfEa L b OT =2 AEE (EREEZ, i)

X oT, ABFETIE, (1)ICXLT, SHEa 2k
J—FK (BETHZ7H) NIZ, B HEdchedt:
RE - ARV EBET 2k 5, 2F0, BV
FOEEEEICB O Ca—Y—ICHi7= 2 TR 2RO R0,
LML ZDHE, 295 LickilE LITRL Vi YEE I
BOThH, (2),(3)DAF Y a—1 » FIChEnt o y5t
DELNLEZPNMEE 2D, LoT, EEREERZITV,
okt —2EERDniit 7 7 A% I
Lo THEL, (2)BARENE I hERF LT,

PLFTIE, 28 TYATLAOMMAE, 3&ETREV T —4
TR, AEND TETHEINHOEREREZRL, &
#“iZELDEIRRD,

2. BREQAVEVNVRTLA

Fig.] IC%Hfe= v P AT LADHER A RT, VAT
AIREL 3OOy D, Tihbh, £t Tr—
Z OFHH « E(E E REBEOBIEGEZAT O T LT X, TH
T HERD ZigBee IEO L EHHA — I OA L F —F v bl
EEMEICHT D L, THTEZEHOBERY FU—
7 &FHT DWMEHEE, ELET —X0FH - HES
B FEOHRMERE (FFHRCARMAITS U2 E R ON/OFF D A
TV a—)) T EEHY— N TH D, LU T, Ry
AT LEMRT DT X725, BSHEE, &Y — SE
IZDWTCHAT 5,

(2:1) THETEE THTHXDOHEEE Fig2 lZnd,
TEFEE, Hlill~ A 2, XBee®, - R - SRR -
BIROE Y, U L—EENOHER S, K& ST SemX
TJemX4em THDH, 2—F—DOLHEPEZEELT, &
A TR O COEIBEO H D b D13
DI, HE) T R EOBRICE R LTV A SEIL,
TROMER « 6 - IR - BR L VO LB O/ VR
EHOCTERENL, FREEBIZOWTY, ERT7E 74
EWVIOBEICE S ENICTFET MO ELZ 2L L
72 FIEARIZ OV TR LMook E - BHOMS
72 ZigBee B DEERLEE T Y = —/L XBee Z A2, 2
332 BB LIZIBY AT ATBWTHIEE 572 LAN 77—
TNAOEMREEFET S L LT, EAALL - T Ry 7 -
%+ hU—2 (Mobile Ad hoc NETwork : l§# MANET) I
KD T, V—F ORBEMES, &7 X720 HME B
X NEEFEEZAREICLTNDO, KE 47— 3lfEH
B AR E L CEBEY — SEAE D, WICERY— N
NHIXY L—EIEOEAE (FEIR ON/OFF) RA T Y 2 — /L%
ENRELNTL B, BT X THIT, #ESNIZHERRE&M:
WIS U T, BHEAICEIR%Z ON/OFF 4 AH5HE4 >, W3
HIEE 2 & BRI TE R VWII~NE SW T ¥ 721
DT &7 % % ik L CRIEREZHRET 2720, BE
2F 72 &, i@H OMHR LAN Tl —Z 1 bm< THETE R
WD AR e B BT HIEIC I Arduino' V% AV B,
Arduino X2, 22, FTHE LTz ZigBee 7 A 77 VU &FfD
A =T = AN R 2T DA A R— R ThHDH, %

950

Indoors

Server

Adapter

UG

-~
/ ~

E Coodinator i / n
PC
ﬁ_—,i_‘“, Desk light
— v
1]

| —

Fig. 1. Network configuration of the system.
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Fig. 3. Screenshot of control buttons and sensor data graph

on a web browser.
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Fig. 4. Adapter map on experiment rooms.
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Table 1. Adapter list.
adapter sensor mount layout
adapter 1 light, temp. under bed
adapter 2 power kotatsu
adapter 3 light, temp., power PC monitor on floor
adapter 4 light, temp. on floor 50cm
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adapter 7 infrared on floor 80cm
adapter 8 infrared on floor 80cm
adapter 9 infrared on floor 50cm
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Fig. 5.

Electric power sensor data of adapter 11 (pot), adapter 3

(PC monitor), and infrared sensor data of adapter 7 (bed).
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Table 2. Proportion of variance.

X proportion of cumulative
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Fig. 6. Clustering results of 16 sensors.
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Table 3.
component N (average + standard deviation)
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Room situations and clusters.
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Fig. 7.

Clustering results of adding sub-infrared sensors.
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Table 4. Proportion of variance.

. proportion of cumulative
component N eigenvalue variance proportion
component 1 4.28 0.43 0.43
component 2 1.74 0.17 0.60
component 3 1.03 0.10 0.70
component 4 0.90 0.09 0.79
component 5 0.73 0.07 0.87
component 6 0.46 0.05 0.91
component 7 0.38 0.04 0.95
component 8 0.27 0.03 0.98
component 9 0.13 0.01 0.99
component 10 0.07 0.01 1.00
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