A,

~ fs 5 (1 /
90050277 1

BEAFZBRFHEEMEE
ERTE EREIETHESHRERER

AEXFARAVE a—T AT VR TFLERN-
AEHEBRAFEFHOFTEICE T2

FR1TEE BE-DEWEREE

EEHFRE AFEE
ENLKFEATERELRE Hu%
SEHRE EEHSE
KRESBERFEREBAIFN BEER

Rk 18(2006) £ 3 A



I. WRIEUTEREE
R H A T AT N N
A EHUE AR D S FEIZBE 2 HF5E
FA A2

II. RS
L. Ad-hoc M —27i2d&% B EAEEEHE=ZDH I
HA et
(& #}) An Easily Installable Monitoring System for Home Appliances

2. BEREREE A WIORRBERY AT LAOM %
RS M
(&) B B2 VWV E BB OV T )V H A MBk
—7 =A—vay GIF [IZ L DB EG S DA —

III. WFFERRRDOTATICEE 4 2 —%R

IV. e oTITY - BRI

11

19

23

27






L BF LR E (ERLE - BRI S

WroEE2E)

MR TR S &

AR HRAE T 4T AT A
MV e~ & iR O F SR B4 2 AT 4

FAE HA

EEE ~EXHIERICBWT, T4 92T 4814 F (IF

Bt TEERY: TR E R

xR %

DI T 5 HT, M TRIEED ROERE®R, ERE BIEmE S

AT LEHERL AN EERERZ AV THER L.

ML ANE LTE

VY EEE UZRFIDY 72 EENICHRE LEFRITH 2T =4 L, £ 5
DT —F BB ChEdTsZ L

Sy AR gEE

AT i TR TR

PAER  HESE  KIRESIE(E KRR
IEERY

~EHEFRICBW T, ERER Y AT AR
EARRRTHDA, BUR T, HRER AT
I OBERE L BERRE O 3 BRI BE R > b
U — W FDERSPEPNTNE D, TEER
F OEBEZW, SRR OMEBEE R STt L

T, T OBSEENTER SN TWD LTS EE,

— 5 G R ORI B &/ I L D #has
SROBERTEHICHER L, 2 X% 22y
Vo—& LI sETE LS Tca e 2 —
Z VAT BT KD, LEIRRHCLERERE A
FCEXARENEHINL>OH 5.

AR, bhvbilia e ¥ Z Xa s a—&
VAT bEAEEEBERICEA L, =2 O
PO ¥ 7 S R0 H R 7o f B B A SR 9 4
BR L AT LEMREE Uz, AEE T B F 7
B O AT L ORBEIT OV TR e RE &
Mz 7z, bl hvE T, fEEREE

vx%A%%%b (SR, MR, B
IZREFRER =X 95 v AT AL IR
@&Lf%k.%@ﬁ%&bf,%ﬂﬁgu
Y EFEL, (OB, BEREOARFREY
HMBHATLEE Mt GERAAE S
P DEFT TRy AL vy FITED R TR
WRREE O BIFAED b B AETESE 2 HEE L T
AEEEROTFH 28Rzl L 5275
LD ThoTo. LLARNRL VAT AiTh—
— L E LEEMTREND R B a—
BYART D MEE LIELOT, KB R
FAENE L Lz, L LRBG, TEBEYIT
TR VTERRIEZRAREE S Z & v &<, [ERE
o= A IEMEICHRICRE TE D 2 EBE
FLV. SFEEE, EBRLANZHWCERNO
— ZINERE S AT A L EFE A AW
F BRI S AT D OREE T - 1.
B. #FgEhik
1. BRAREEt=F) 727 A5 (H
)
EEREEAZAME LTy PAT R %
L7 7 W b— LD T & BERE D &,



ST URT AMCHIS LEBTRRICAR S I0E
ATER7: B AFESOBERE =% ) 7
AT LOEMBAREEITD & & BITRIEV R T
ML HEERBREHE 2L OEEI ALY T
—a VICEBRAZEN A D B L AN
AT AT EMF AR FRRFID # 7 (/) — F),
BUVER, S b A BRETHEREIND.
FREE Y ERETED ) RidbET 51
B o/ VT IRR A B Bk
e L B B EIRIREE 2 M H BIAIC g A L T
HBHEMIZT RRy 7 -2y MU —7 2T 5.
DI =y AT A LIZET L b—
L EHFFERNICHEEE L, SRR O K ERINIC
v MR ENE L EE o ) — FEEk
BLE. 77, IdER 288 L/, — R
EEHBSRE A L, TOBEE L bITES

IEAFTEBDERF LTz,
S5, ERT Yy FOMREICOWT S
MRt &0z 7z

2. BHEWMENALET — 2 REV AT b
(FEHD)

HRE T HWERER S AT LTI L,
BB DA ¥ —T7 = — AR ERIRE L
TeERT —ZN—AVAT DO EEE L
7z.

TIZTE, EAHERE LA VST IT 4T
RUFEIREETL) 7oA o #— 7 = — A DAL
PEEARA[K & E % HIML X — 2 O8R4
— 7 x— A% L. Thbh, LB
BEEDER—FNYA ML H—T x—
AERHESH 2 LIk, BRI i@ E R R
BPLEE L TWHERZT 2 L—D0
HIML RFx oA MIEED5. £V 7%
TAaLBORRL NCEETT D Z L TR
RBEEmEL, »OT 7B RAERHIC L. &
BDIZAVETIT 4 TIRMERER L AT A E
LC, i, ME, 7 Eii¥RT—4 & Yes/No
B EBOT — & B IBINRA S THE/2A  F

— 7= —AREREL, ERERERERY D AN
T— & OIUEE & FENARE/L AT A Rl
WHEEE L7z,
(i Hi g~ OELFE)
FRARIZ Jo 1) DA ORTAN - EBRICBH LTI, &
DEEMEIZONT e 2 To . £, £
TR O MR B2 L B RGREET-%, iR
BERBIOFOFKEIIH L, RBRARLESRB XL
DU 5 BIERMEIZOWTER 2 & I R
THASIZHBAZITY, HERICCTREEZIR- 7.
HEE L 2 AW A RIEREEL I3
LERIZIE, BX 2 U T R B+ Ty,
TAN—OREERESRE L. £, =
BCT—2RRTHEITE, MAPFESH
RNE D IZRE L.
C. MR
1. BPERAREHT=FZY 7V RAT A
TV B DO RKIFITERE LR ) — R
Lt MR Y THERINDRSFY VAT
L, B roEBE 2 b BRI, BEER
ENERE O i, BRRRER D ONTRR ORI
ROBEEHIZANTHD Z EXRB I L.
BB, R — R & T ERERE T db 5 2,
B 1 FOSHEEDE=4Y 72BN TH

THGCERE) TR R 4 OB R Sk

S B, ZHVE TIIBASE L7z A B ARTETRENE
=2V T OO OERYE =y FOT
VT ENRE =TT FNG 1/4 WRESA
P—NT T FCERL, BERIRONES
ATz, ElEEOEEEEZN LSED o,
FHBEICT T 2 AT EERA L. £
DR, EHURIE ORI L Lz,
¥z, ERURERHCHIEE 52 Lz i
& o T, FRZIBE T v N OS5 O AT
ELIC X 2 ER 2 RIEIZ A g5 Z &0
wHE & Ao Tz,

HEAFRBE=2 ) 7D 1EELETHD



HEOEHRAEHET 52 Fa=y M
DOWTHRET H 1T o 72 AEBNRFZBERHGLTH D
T U EEBEF LI ONT, IRRERIEIC
KOS 2B LERARREE=2D »
7 UTe iR, £ b O RRILAS BT L2 HOdE 7T
HBCThole. I, FBHEDA—H—R
LGN Tho CHRFICEMELZZ &
26, WO Ermmsh.

2. BB ERH LT — 2Rk v AT A

RUAT L EBRIFA L TEORHES
M L7, £, A XTI T4 TEAL T DA
VE—T 2 —REFMALET 72V EY T ¢
DO ZAT > 7. ZDORER, BEF AT LTk
LT, BRA~DT 7 ¥ ZEEMEETTO
PERREITBNTA450 LISz, &5
TERTHR T H BT O W 75 v iC
XL TCHESGICFIMARETH 5 & OFEl2IF &
Ll ETh o7z, fit O CTHIRI{EERES) DRl % 5
i L7e. [fl— D7 —& &Nl A 71220 B

L7 VEEFEVAT LA TCEET I HAI
Lol UC 2 IR DBIE TS A4 L7y, #5455
OB ERANTUIFE I TNAE A LTLEXO
RIEDB AR ThH o 7z,

D. &%

RUAT AL VAR S ca—Y 1 %
— Tz AR Ea— S ONEEEHRSE
RN EEREREE L, a2 a— X OBEICR
BURFHABICOESIC AT AOTEHNT]
HBeol. Buta=y M, IREBHEN
REFHECTH D 0D, HOORBEEERZ
D¥EZ BRI L LTEHICEATH Z & 03H]
HEThHEEXD.

TREy 7 -3y b —7 BEETDHZ LI
F 0 RO T D EBREEOEESCIE
Brth DBE O HFEEEZFHT20ERD D
BRI EDRFELEHVEDZ EBRSE.

B, BT - ML O QN ERTI~DF R

TRV AT A EH L2 OPMEEMZ B TR
TBHZ ENARE & U, WBRE SRS AT AT

Uo7 LERSORPUZIE U Tl R 5z 2
RTCE DT —H R AV AT ADL—YPA
=T = —AEPARTLLERNDD.

BB COLGRICOWVWTERELEFET
%, 2 BMOBILIZH D DD, W 7T T
CTHEMRTRETH S, SHICLBROLL D
TExOMOT —Z ZE—Em RIS 2
EBREBITHHETH D X BIZEE N R ERGR
i AR TH B .

KU AT LOERICL D ~ZHIZBITD
TEFER O LU, EEE ORI
TED.

E. f&i
~EHERAER AT LO—HE LTES
TORBEEEIZH N ad hoc 2R L AN
AT AEBEFREFEH Ry U —T R
FTAEMIE L. VAT LRI URER, &
BRLAN VAT AL, fHBUCERE T, @R
Wz fife CX A PRI RS . ki, BN
BREIET Ch oA R R — A &
— T 2= AEMRATEA VI T I T 4TIV A
T LAOHEENTRE L T2~ 1=, FIRFIC ©F 4 EE
VAT AREEDDY TIVE A LAEE{RED AT
BEERY, LV REREREZIT DS 2 R4t
ARE & 72 o T RelZ BSIEER<0 LU BT EBIZ 38 T A
V7 TEEETO ZEIIRENICLREETH
Ll aIa=r—va HIFORES
ST BN WRIRE I E o C, EEEREE AW
Te v AT DTERR O FEFIT BT R IR E A
LB EEZLND.

F. fERESfERRIE &

7wl

G. g«

1. G0k
1. Tsukamoto S, Akabane Y, Kameda H,

Naganokawa H, Hoshino H, Tamura T An



easily installabel monitoring system for home
appliances Proc. The joint meeting of intern
workshop on e-health and 2nd Inrern Vconf
on Ubiquitous Healthcare. 35-36, 2005

. Nambu M, Tamura Semi-real-time ECG
Transfer System using Mobile Phone Proc.
The joint meeting of intern workshop on
e-health and 2nd Inrern Vconf on Ubiquitous
Healthcare. 35-36

. Mizukura I, Kimura, Y, Tamra T Improvong
personal health thorugh the Home Health
Model Verification Project in Osaka, Japan
Proc. The joint meeting of intern workshop on
e-health and 2" Inrern Veonf on Ubiquitous
Healthcare 31-34, 2005

. Tsukamoto S, Hoshino H, Tamura T An

Easily Installable Wireless Monitoring
System for Ordinary Houses Assistive
Technology Research Series 15: FROM
SMART HOMES TO SMART CARE,
289-292

. Masuda Y, Sekimoto M, Nambu M, Higashi Y,
Fujimoto T, Chihara K, Tamura T
Technological developments in Japan - An
unconstrained monitoring system for home
rehabilitation - A wireless heart/respiratory
rate sensor accessible to home-visit therapists
IEEE Engineering in Medicine Biology
Magazine, 24(4):43-47

. Nambu M, Nakajima K, Noshiro M, Tamura
T Technological developments in Japan - An
algorithm for the automatic detection of
health conditions - An image processing
technique for diagnosing poor health in the
elderly IEEE Engineering in Medicine
Biology Magazine, 24(4):38-42

. HEREHE EEE O 72 O SIR SRR B R
DR ERE  BARLERE R T Y25

5(1)6-13 2005
. BAMMRLF, mAERHESE, RAKEME, BT
KOERNEEHO D DORBIHEAT=H
Vo T VAT A T4 T7HiR— K,
17(3):9-14 2005
. PATRMESE, WA BEREREE AV E
HHERD ) TN B A MMeE—TF = A—
g 2 GIF IZ X 28hE{mEORAS — 55
#, MI2005-94:113-116 2006

HA . B O B — BT

10

11.

Nl

. JTHFELL, BIARIEAS, fOCRE,

D, BRTPHENPOEREE <7V 7 A
VTS L—3a v, 18(8):34-38 2005
HA Rl BERGHEE2X X DE
TEH mAEEZ, 6(3):91-96 2005
FRRR

H A 42 1
MR > N T — 7 2 RTF AOEREHRE
HI~OTTREPE 55 44 BB ARAERE T %S
2006

. M. Nambu, T. Tamura, “Semi-real-time ECG

Transfer System using Mobile Phone”, Joint
meeting of International Workshop
E-health & 2™ International Conference on
Ubiquitous Healthcare 2005, Aizu-wakamatsu,
Japan 2005

on

. PEETESE, MAEAE, “BERERE MV

EREHEO Y T VE A M, BFEH
WEFREAEGRIFES, EiHE, 2006

. FIROBAEERE O HIRR - B ERIRIL
. FEE ORL
. RAEREE mL



11



RS B EIT TR AR B 6 (IR 4 R B AfR e &

WHIEE )

ﬁﬁﬁ%*&m =

Ad-hocty I —V Ik ZEEEFTRE =2 DR

T HE

ettt THERZETS

SRR

WHEELE  ~EHIERICBWT, T4 VFLT 4 F (FlgE 24072<75%
HIOC, MEEEEERE BrE U CRAEED RV ERER, ERERINER

EUAT AL AN THEE LT,

EEHILANELTE MMt 28 L

RFID# 7' & BEWICERE LAEFRTHEZE=4 L, BEEEOTH 2T — 4 DXR#ERL

B85 ENTETE

A, WFFEET

AWFSE T, FEAEN IR CRIRE AR O Y —
EABBEEIN D7D, PMREZ R, HDVIE
IR A B R, IR E LR TR O
TE, 72 CH i B T &R R LR AT
JISCEDRSFNT VAT AOWEEFHN L. ZHvE
TORSFOAT DEIKBHPOIRE D T AT MMEFIC
REZAL, Z#AOEThHEMER> TS, 4lElHE
BT DRAFVVAT AL, KBV EHHCELE
BRI T T R Ry TP a— VAT LT
BN CIE RN Ry b — 7 BB ET DTN AT
5. ZOXHRERLANY AT LEFI AL Cr=y b7
TNGADEERET =5 o VAT DEARRELT
THE T, MSEE - M RCCREADIREES B AT
IRE) 28k el 5 U AT AL, TOF—H
b LICTPREERRRE 2 A T& . Lal,
FAHENT R TOER ZME LR 5, —A— A
DAETFEE IR L T FdIaiE, £z, Bakichl
JEIZ ST B 72 0iE, T b OEHIABEFEOZR R
Wb HEE R RIS ATERL TITR B RV
ARG T, A AETEE 2 iR 2 7= 01TH)
F=H Y T VAT MIEHRIEREE LT Ry

7 oXy P2 EIGHTHI LT, Bickrda
=y MEREBETHETTHHTE, 2=y FO¥E
RO BB ISR AR L 72 D VAT ADORFE AT
7.

B. Kk

VAT AIEMBAR— FORFID ¥ 7 (2 — 1),
BUPER, S b A R ETHRRESND. £
TP EHBETE S ) — NIXBEET 2 RO/
MY RS TN T BB kSRR L L&
BREEZHFEBICEM L THRMUICT Ry
Xy NU—U e BET D,

£, EhRE Y OISO T F O RESRE %
Tole. TNET, R Ya=y bOT VT
LT, 2=y MEREOARY —0 T T T E2BA
LTCWeR, 2=y MNHOBERSRIT==> MAE
O MBERICRKFEL TV, 22T, 7T
FEUVABEFSAR—ILT T FICER L, @E
ROUFE LR, ElBEOBEEE R EXE
L7, F—ABEICY L F o ARG ERERL,
RETHERICEHEH = — R 7 —& 2P
BT BEH1T—F 34 FZT L1 By FOfil#E
R ElftE L.

13



(BB T 2720 TRIMFRERE=F ) 7
VAT A BERET BT, WL on0E YO
FriToT-.

EFTATEIE=F Y D1 ERTHIEBEOMNE
FRR AR T 5 B I OWTREE N £, T4
DOFBEIHZEHINTOWAHEFBGIZER L, £
DOEREEZIETERE - VEZRR L. 2B,
K O RIS R IR RE O BNTTEN 2 &
LT3 EBEZTEY, EEEHEZ L ITHHEA -
R @R OB O E I TE 2 L35
RD.E=H Y T ORGRE R DREHGOWTHIC
Erhamy FERBETHIE T, WRERDIRE
B OFEFRIUCARTE T D REDE S EBET 5.
IOt rYa=y MIFEBERE L EEOBERINR
P2 Fro 7, Hick o=y P EFERMLOE
PR < 720 CHERE T B 720, BB H 1= 0 B
REERAE LB L LAV, AT, EAINDS Y
AT M, JBEEE H DT~V BT
HZZELHED 12 LTS, 00, EEIC
o=y PAERE SN AN ESFANHE LI SET
ERBRDZEDMESN, By NERSRFE
BOFE TN ODELRDEFICRE LIEHAIC
DNTh, dHliE T 7.

SO, 2=y AT R LEEET VL— 0%
PPN L, B ORI TR E MR
U ENBRLEHEEO ) — FEHRELE. &5
HRICINEEE o235 L, ToBEI L L HIZE
BINZIETE DD, B D WITHAIRFF Y 720 D& (K
TEEEE DN G AR & FRAE L 72,

C. MR

AT > 7 F OB BRI L o TEBLEE Ok E
WEREEAIC A L U7s, F 7, ERGEERRCHEYE B
ERIMLIZZ LIk - T, BTl(iE 7 v hOSEH
W DFATE & LIS X DREERE KIEIC D S

Ny I T R oY

.
—axX [E

14

BEIIREE G A S0 U 7 B R O BRI & 4
Bt % T L EOERRROMRICEA L,
FDOHAYEDORIEEIT 1=, FOREER, A—T—=
£X, TLEORE SIZHKTFEEY, T LUEOHEH
Wiz T 52 ERFAETh . B o=y
FNORBNMEIZEALGGHME L2 25, Brda=
y IR T L=y hOBERLNNCELH BN
ITER AICRE SN BEE, € OBREIRN AR
HZEMARETHDLN, T tr=y FOTICHE
L7e%6 CIIeE LG b Ao hie. At i
FLELSMC Y, B LUk o BRI K
W <RTFT DHRR AT U, AC TH /¥ 72 V&
BEBRBENBET D3 & A EOBESICK LT,
ZOBREIRMZ TR CTE D Z L AHER S L.

o=y M RZET LTI, RIFICHE
7ot MuaE Y OFRNLEENTOE FOH)
T RERLFATEL LN TE . BV
P ITEMERR) TH D03, HEHE TR 4 B 3@
L.

THENE & S FRIC W o IR EE I DO, B
PIRERI 3 72 0 OJNEE RMS B % 5HE L T — i
BZIT 1 TE)ICT —F R EETEDL T LW
I,

D. &%

AL EMRLANS 2T MIEHIE B2 M T35
LI — BRI A R 2 — 2R E T 5T
HOHDT, T —FORFERLHANEZOFHIC T X7
ol R 1 BOT — 2 Ak, HEEAn
WG B HRETHENRECHLZ LA RENTZ
23, TR ORI B U CHEE CE B AT REME AN R
sz

VAT DOFEGIIRE TR IR W T — 7T
RETE, FETHLHBEIZRY N —IERTEBE
EDIRENTC. Fe, EROBENZEW, {F 5 DOIREE
BN BT BB, FXUCEDT —H DRI



<, BEREHS 1 BT 7V 7 GBI
TeioTe.

FKEDHERIRGL AT ~, AEEIED D I
B9+ KRR R R IR OHERS DHETET B T DICK R
HEnolrfFict o Ya=y MeET 22 L C, x5t
B L2 D FERG OB HRINAKAGET 2R EOF
TS LR T, BEFEC LY B oRE
BHBRR )T MW E3H Y, B ofL
He=aT7 VOEEZHFO—EOLIRONEMERR
.

FAEEOREELT, ZOURT AT, BARFRL
(CZRDIRIFRE D BEFBIZAE D ChaZ e mSh
7.
SHOMBEEL T, MEFHOREFREDEEEH
REREE B AR L DEHR AR TRV S VR — 4
NVAG T VAT DR EEZ T, 612, VAT
LIS DOUNTHEREZ2 & NSO EZ2 i35 5 &
EBIT, EOFEEIT->TWL.

E. &

B RBICES ICEANARRITHE=4 Y
TYAT ORI BN, FOEHR T AT KD
WCHERR L BHEME DM L& 1T o1, £, SFEER
TR L7 R BRI OBRERN Z TR T 5729
DL, HLBREORBEABEND -T2 L h
B, EMAM AR E A SRV EERE 72 S T~ bR
—ERRELIEEASICbLE T E L TERHTES
AIREPEDS IR S v 7. EREBLGUI BRI OFE 5197
WKISH SN THWD Z &b, PLHEOEWITEL
THZENTET.

F. #EEfaRiE® 2L

G. Hoe3esk

LR SCFER

1. Mizukura I, Kimura, Y, Tamra T Improvong

personal health thorugh the Home Health Model

Verification Project in Osaka, Japan Proc. The joint

15

meeting of intern workshop on e-health and om
Inrern Vconf on Ubiquicous Healthcare 31-34,
2005

2. Tsukamoto S, Akabane Y, Kameda H,
Naganokawa H, Hoshino H, Tamura T An
easily installabel monitoring system for
home appliances Proc. The joint meeting of
intern workshop on e-health and 2nd Inrern
Vconf on Ubiquitous Healthcare. 35-36,
2005

3. HEFHEH EERE O OSTEEBH R O BLR
CERRE PBAEIERBEITSAEE 5(1)6-13 2005

. Tsukamoto S, Hoshino H, Tamura T An

Installable

System for

Easily Wireless Monitoring

Ordinary Houses Assistive
Technology Research Series 15: FROM
SMART HOMES TO SMART CARE,
289-292

5. Masuda Y, Sekimoto M, Nambu M, Higashi
Y, Fujimoto T, Chihara K, Tamura T
Technological developments in Japan - An
unconstrained monitoring system for home
rehabilitation - A wireless heart/respiratory
rate sensor accessible to home-visit

therapists IEEE Engineering in Medicine

Biology Magazine, 24(4):43-47,2005

2. ¥FERR
PSS, BIMRIERT, o0&, ARERH B
T — 0V AT LOERIERF T~ FRENE 5 44 [
AARARE TS 2006
H. FNEIPET A HED BASIR L
L. FFEFILAS
7L
2. TR
7L
3. i
7L



An Easily Installable Monitoring
System for Home Appliances

S. Tsukamoto?, Y. Akahane®, N. Kamedab,
H. Naganokawa®, Hiroshi Hoshino®, Toshiyo Tamura®
1 Schoo! of Science and Engi Tokyo Denki University, Japan

b Graduate School of Science and E Tokyo Denki University, Japan
¢ Faculty of Engineering, Chiba University, Japan

Background and aim

« Obtaining and utilizing biomedical or behavioral information
appear to be effective for maintaining and improving the quality
of life.

= Most behavioral monitoring systems are installed when a house
is newly built or reconstructed.

= For the elderly, we somatimes need to install such systems Into
thelr houses in case of sudden iliness or emergency.

Building a monltoring system that usable after

mevely Instelling it or attachdng sensor to appliances
{The system should be easy to install as well as remove)

Wil"eless sensor m0dU|e {technically similar to the Mote)

Block diagram of the sensor unit Prototype module

. Wireless sensor module gy simier o te bote)

Tab.l Specitications of the sensor unit

Item Specification

Microprocessor PIC16F876 (Microchip Technology Inc.)
Processor Clock | 10 MHz

Radio Module CDC-TR02B (esign Circuit, Inc.)
Radio Frequency | 315 MHz

Radio Antenna RHS3 (120~900 Mitz, Diamond)

Modulation Amplitude Shift Keying
‘Transfer Rate 115.2 kbps

Unit Weight ~250 g

Size (WD) 90 x 70 x 35 mm

(antenna s not inckuded)

Sensor technology

= Many types of sensors were applied:
21 Indoor {moving) activity
= Infrared, CCD camera, light, etc.
2+ Doors/drawers usage
» Magnet switch, etc.
o Home appliances usage (Television, microwave oven etc.)
= Remote control signal receiver
=p Needs precise positioning
{is it possible for ordinary peaple to instali the unit?)
= Electric current detector

= Neads accessing to the power line
{advantagas of wirelass system wil} be lost)

 Sensor for home appliances

Leaked radio wave

- sensor unit '

Television Personal computer
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- Television sensor

Leaked radio wave

N ] - -
Amplifier Resonator Rectifier Aé"gﬂ'f:’r
™~
!
Sensor circuit ’»
Semor gt l
Horizontal scanning frequency of TV format Packetdata p—
Scanning linc | Frame rate | Horizontal i | micro-processor
Format [lines] [Hz] Scan. Freq. H RSBACpot
(Frame/Field) | (Frame/Field) 2 H |
NTSC | 52502625 360 | f15750y - ;
PAL | 6253125 2550 |f 15625 |} N i Sensor circuit for Television sensor
ECAM | 625/312.5 .
SEC /312 2550 [ \15625 ] Block diagrar of
‘ 15.7kHz television sensor unit
~ 6365 (16.723kHz)
an * < wm
SN S T N b z
g ol D g
- S N T 2 .
2 e Ve Y e Spad S Ve Ve v L
an ww mw e am am o an 4o 0l Ny S s
Time [ms] “\_{c) Filtered output-~"
(a) Obtained leaked radio wave (input) ™~ e
AN -
N
™ = an off
- 5
S wit H 8 . |
P [ ; ¥ 1 x_l, i . v \
LI N/} NN § b -
£ 1{\ - ———
o s an e am e wm ox ek ok Tme s}
Time [ms] (d) Obtained data (10Hz sampiing, the voltage is estimated
{b) Amplified and rectified wave from AID valus, TV onfoff tas)
TV Sensor outputs
Stz sampling
= Difference of sensor outputs by difference of the unit position
o Side of the screen 1
; ) \  pemitippiabommsio b
¢ Upper side 1o s hi
= . s 1
s s Lpf
[0 R S — N7
LR il ] i o
et LAl W] el Time [me)
Time [ms} © Under the TV set ™
© Rear of the TV set 2o 5 -
o E
5. E
g i i iﬂ!\
S VAT A I Tue [ms]

Time [ms}

l:} The radio wave leakage could not received during bad receiving condition.
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| Microwave oven sensor

Leaked radio wave

} Principal frequencies:

} + Magnetron resonance freq.
} — 2.45GHz

\ * Magnetron-deivd

gl freq.
o(lage doubled pover)

Packetduta
]

e/

Block diagram of
microwave oven sensor unit

20ms (50Hz)
e—

A i -
YA
LB SN —

Time [ms}

{a) Obtained leaked radio wave {input)

Voltage [mV]

s AR AR
VIRV IV
ENATRIATATATaTATATAY:
NERRREERNN

{b) Amplified and rectified wave

5MHz sampling

= 5
8
£ .
s

B

4o

0 % 40 &0
Time [ms)
(c) Filtered output

Microwave-oven sensor outputs

I Conclusions

= We developed a sensor unit used in a behavioral monitoring
system for ordinary houses with the objective of simple
installation and removal.

= Sensor unit for detecting usage of home appliance which based
on obtaining leaked radio wave was proposed.

= The television sensor and the microwave oven sensor
developed in this study appears to be useful for practical use.
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