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Development of Unusual Behavior Detection System for Elderly People Living Alone Based on Fuzzy

Inference of Temperature Sensor Information

O mEd (TETR) & BE5LFn (TFETKR)

Akira TAKANAGA, Chiba Institute of Technology
Hirokazu SEKI, Chiba Institute of Technology

Abstract: The number of Japanese elderly people is rapidly increasing.In addition, the number of elderly people living alone
is also increasing and the lonely death by illness and accidents becomes a serious social problem.Therefore this paper
describes an anomaly behavior detection system for elderly people based on a temperature sensor. The proposed monitoring
system automatically learns daily behavior patterns and detects unusual behavior patterns. Some feature values such as
position and posture are extracted from the captured temperature data and unusual behavior is detected by fuzzy inference.
Some experiments are performed to verify the effectiveness of the proposed system.
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Fig. 1 Elderly people monitoring system Fig.2 Temperature sensor
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Fig. 4 Temperature sensor vision
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Table. 1 Feature value

S1 Position of person {Center of gravity x}

S2 Position of person {Center of gravity y}

S3 Posture of person {Variance x}

Sa Posture of person {Variance y}

Ss Quantity of variation {Many}

Se Quantity of variation {Middle}

St Quantity of variation {Few}
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Fig. 6 Membership function
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Fig. 11 Inference value (taking meal- usuale behavior)
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Fig. 12 Inference value (taking meal- unusuale behavior)
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Table. 2  Recognition rates

Housework | Taking meal| Walking
Usual behavior 98.8% 100% 91.5%
Unusual behavior | 89.3% 93.7% 86.9%
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Fig. 13 Inference value (sleeping)



| Bivas

(C)EBREA B RRFR B2 WIE R FATE) N % —

A LSO 20 B BERERIERICRE S 72 3% — 2 % 600
FUTVHEL, 77 U R LSRR A Fig. 14 1R
T BIEBAE D 30 Yo FAVITERICHAE L= Db ITE
BN, BITOBRBRTHRREN F2i-7-. 22T
LR MEBEOMAADEEEER L, SBRNIC ANTEEE T
MEORME T Z AT, B (R x, fEhh y) & 4B
il x, MEfl y) N E T E 2WIEA oEREE S 7 b3
5. 1R ZBE 25 L) THIUZZ OHEGRRN CHEEE o
ZOLToHZ L CHRmEICELAEZNAZ, EEEITHTHD
EHIErT 5.

inference value
il
G208 328 8.

o o o
o = N

%

N D
o7 \.@‘3 ~7 1@
tme

0.

Fig. 14 Inference value
(not return to the room for long periods)

7. ER

AERTITREE Y CRERREIRET ST, &
WEDTITA R —%EFB LT 7V 4 &S ME
Hﬁﬁﬁaﬁﬁﬁ&myx%A@%%%ﬁot

ITEI N E — U (A)TREO B EITENIEYE T — X 1ok

HAWMEENE L, BTOY v I TEBEBEN IR T-. *

ATK U TIE A AT CHRF & AT HITBEEN 9 H %
WZ o= E T — 212 TREZER O TWD ), TRE
ZLTWAHERIC <05wfméjﬁ@ﬁ8ﬂ%%@§u
/va/7%ﬁmﬁﬁAbﬁ®A& VINEE T — 4

IHHFELELLTHD. BEMIC, Z{b&E2RFT2
m@ﬁ%%%mﬁ@,ﬁ%bf@<ﬁ%fﬁﬁébﬁﬁ
—H L, OFHEEEEELZAETBHEHESNATLED
TFeANFE L. ZOXKRFEE LTEHEEEO 7 7 ¥
S EBORFEEZD. £, A=y THEKEOKE
HeFZenbifonsd.

HEITEOBRTEN L HONTOIIHBITOLETH
L. ZHEFEBET X DOBENRE L TNB DI A 3 —
vy TEBOMAEDEICHT DA ENMES HETE S
oo MRFEIIFEE T -2 20T 2 L20, MAafby
NELSHVIBES &, FEHFEITHOBBHESEMT 2 L4
ETEDLOTHERLRTNITR S0,

MERPICERY 2972720 2 [T LOEABELSE
B RICR DV & W o =Sk 98 B E T8 AN IR
Er P THREETHD Z ENGEHTE 2.

8. &8

AR CIIME S JE B wATER H v A T A 0 iR
SELT, 77 Vg HEEmcE S IER FITER I B A 1R
%L,ﬁ$k§$,5ﬁ®5%ﬁ%k#ﬁ%ﬁ@@@%?
— IR L THRRER T o 72, — BRI H o722, FEH
ﬁﬁ@%ﬁﬁ?é:kﬁm%n

AS%OMEL LT 2EOI R FEITEOEHEA)~(D)IT T
LT, I EARERFEITEZRE T INEMHFTL, B
FEEATO. F7o, BREEEEOL IO, FET KL

549

2016 9 4 ~6
%VN—Vyfﬁﬁ@m#&t IOWNWTELITHRFT 5.
Nz T, (D)ORENCE S IERFEITEE LT

T*H¢“/FTFTP6J$fF&’%”T XTI
v RCHEIR L CTWA LT, FEBEITIIy ]\75)‘5%@21%’(*
EHE->TWE] 2 EOIEHEITERTEZ AREICTHZ &0
SHOBETHD.

SENF A O L 22 oA ELESR L LT, FERMN
R, BEEIRENRTONDN, TN EEE LR
EBRER THo7=. TNHICH L, FMEREHEOEICAY
RN 2 SRR TR 2 8 L CAHMLER 2 EE LT
EinEOHAFEITHRHNITZA ZENHRETH .

S EXH
(1) #BH, R, a7 —Z-EimE& o AN, 2013

(2) WNRF, mlE OFE L, 2012

(3) FA5LFn, ZHMRE, £H YOS T TRy b
U— 7 RBUESL Gl IR HITEMEE=2 Y
7V AT b, R CEED, vol. 128-D, no. 8,

pp. 1052-1059, 2008

T, SRR, KRPVEAF, FEEE, B B,
IROMRE Y —FE B SN AETET — ¥ ORI
W@ AR AT LORRE~ATT, 74 7%
AR— b, vol. 13, no. 4, pp. 96-103, 2001

VE)IBEE, IRARRM, IS, K% ai&, o
BACAZR A AR FIZ L DMEEAMHEE=42
7, BRERDEY YIRS E R vol. PS-96

no. 6-20, pp. 147-156, 1996

WHET, KEZ A&, MrEALT, SHRER, =41
Y O=wANT ) EZADBEMHT Z D A OS5 D EVH
B, BREET I ' PR E R, vol. CHS-00,
no. 56-61, pp. 5-10, 2000

WG, watm, PRR23F s A TE AT, a4t
HEARRERI KOS 2 &, 2011

Y. Nakamori and M. Ryoke, "ldentification of fuzzy
prediction models through hyperellipsoidal clustering",
IEEE Transaction on Systems, Man and Cybernetics, vol.
24, no. 8, pp.1153-1173, 1994

(4)

©)

(6)

U]
@)





