BERBDI 724 A 0Ny THEBBEEREICE DS
SmEEETSRE AT L

. o
=) hn L

ESHETV i

Anomaly Behavior Detection System for Elderly People on Automatic Design of Fuzzy
Membership Function of Temperature Information

Akira Takanaga™!, Hirokazu Seki*!

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 based on

fuzzy inference automatically learns daily behavior patterns and detects anomaly behavior patterns. Some feature values such as

position and posture are extracted from the captured temperature data and the membership function is automatically designed

according to the learning data. Some experiments are performed to verify the effectiveness of the proposed system.

Keywords: elderly people monitoring, temperature sensor, fuzzy inference, anomaly behavior detection
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Fig.2 Temperature sensor
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Fig.3 Simulationroom Fig.4 Temperature sensor vision
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Fig.5 Behavioral model
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Fig.6 Membership function (center of gravity x)
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Fig.14 Inference value (Movement stops)

(C) HES DB RERFMR & RWVTEI N Z —

h LROEED G RRFFRICR G 2N ASY — %
600 > FUAEL, 77 Vs HRIC L ARREAR 15 1T
R HEBED S 30 o FMITERICEIE LD BIC
RN, STOBBE CHERES TR 7. &
(X, ) & DY) T T & RWIEE ORI & o v
VhTAE. RVAT AT LIEMEBZS L) ThiuZE

DOEEHEETHEAE 1 2 0 L5 2 & CHERMEICERE
Mz, BETETHD AW,

1
0.9

0.8
0.7
1@l o6
& os
34 04
03

0.2 %E&ﬁ‘%'u‘ﬁ(fd?%

3} cm o 0:30 1:00 1:30 2:00

bElalEdr |

15 HEmfE (REFRHIEEICRE S 20
Fig.15 Inference value
(Not return to the room for long periods)

7. #ER

BB R RTOITE) 7 — L (A) D B FHITE CFH & 45
T INFRRIN 9 B2 WX 2o T2 DX E T — X IZ
rr¢grr%ﬁm1m5Jkmotﬁﬁmf/AVy
TR OB E DR LT BN EEITIIC AR L
BRI N2 THD. INLORERFIEE L TA Y
Ny 7EEORERHEEZD LT, HRENTS
TATE D B DN B RFEEEICR L TR T — & LB
TN — & & bl 7 7 V4 B EERL, AN
Uy T A RE L Z L CRARRER R - 7.

EDOH TNt ANy TR B BRI T
WEI7R A 2Ny TRIBORIRE IS4 2 & Ko THERR
R ZMEENTWD Z ERNDNnDn, BmWAAMEZ
Y LNTET,

EFTROBBHIN L < A NT=DIFBTO L -’éf&;
ol ZIUXFET—ZOEBPARR L TWDHTDIT A v
Ny TR O E D ﬁféLgfﬂﬁ<%E§
N7z, ®RFFIFE T —F 20T 2 LN, MAs
DEREL HVEE D L, REITHORER N 5
ERETEZHOTHER LRITIIXR D220,

ST 2 EORFITHOER LRV ICAFTHEZE 2
MAEZATD. F£7o, SEIEFFERMLCFH R EEBEL
ROERERIBR CTH o2, £ 2T, Ao A
1T 9 BRIC BB AT 722 & 205 L COMELEE SR 2 B L
i OREATHARH CTE L Z EBRETHS.

W
KL T DICHTZY, KT AT LOFBRIRGE M

OVEfCHIRE & LTl D TEW 7o AEDOIL R &
NEPSLREG, WHEERICEHOFEEZ R L ET.

SE W

[1] WBAWKEHR, #etT —%-Ema o A0 (2016)
http://www.stat.go.jp/data/topics/topi971.htm

[21 W, s ORE & (2016)
http://www8.cao0.go.jp/kourei/whitepaper/w-2016/html/ze
nbun/sl_2_1.html

[8] WBEAWR, F23FisATE AR E, et
5 A A (2011)
http://www.stat.go.jp/data/shakai/2011/gaiyou.htm

[4] Y. Nakamori and M. Ryoke: Identification of fuzzy
prediction models through hyperellipsoidal clustering;
IEEE Transaction on Systems, Man and Cybernetics, vol.
24, no. 8, pp.1153-1173(1994)

[6] @R, BIILFn R Y ERO 7 7 ¥ HEwIC
Fo MJEREE IR EITERE S 2T L DB ;
LIFE2016, 3P1-D01(2016)



