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Abstract

The term " service-oriented” is defined in software engineering. That sense, con-
siders one processing of business and services, is the concept of system construction
to work on a large scale their services on the network.

A typical example of Service-oriented, is service-oriented architecture. Service-
oriented architectures can be constructed easily and can be added to or removed
from the service system to meet the user ~ s requirements.

In recent years, [oT (Internet of Things) and M2M (Machine to Machine), all
objects existing in the real world are networked; studies have been conducted with
the aim of being coordinated with one another.

Among these, wireless sensor networks(WSN) have been studied extensively, as
fundamental technology for IoT and M2M.

However, in the service-oriented in many WSN and IoT products and research
works, it is difficult to add or remove the sensor conveniently according to the
object and user’s requirements.

In particular, if you add or change a sensor according to its purpose of use, it is
necessary to rewrite the changes related to hardware or software; less versatility
is ensured., In this study, according to the user’s requirement, advanced services
can be provided, with respect to implementation and the theory of service-oriented

wireless sensor networks; it is a summary of the author’s research.



One of the viewpoints of the theory about abnormal and normal judgment is
abnormal detection in difficult challenges. In addition, the viewpoints on imple-
mentation are secure communication reliability and autonomous operation in the
real field.

The overall text consists of the following nine chapters.

Chapter 1 is an introduction; I have described the background and purpose of
the present study. In this chapter, we described the relationship between this
research and the study of traditional WSN field.

In Chapter 2 as well, we have presented related research in WSN field to clarify
the challenges faced in the present study.

In Chapter 3, with the aim of anomaly detection considering privacy, we propose
an anomaly detection technique in a human sensor. However, because it contains
noise in the data from the human sensor, the removal of the noise is a big problem.
We will discuss a noise removal method using the Bayesian network.

Chapter 4, in addition to the noise removal described in Chapter 2, only elderly
living alone for the purpose of charm, will be described more practical anomaly
detection technique. Specifically, it is possible to accumulate the behavioral data
of the residents, a determination of normal or abnormal propose anomaly detection
technique in difficult areas.

Chapter 5 explains abnormality detection in the environment information, as
well as discusses techniques for a rapid detection of abnormal weather characterized
by a tornado, and it describes abnormality detection method for sequential data.

In Chapter 6, in WSN of communication characteristics in the outdoors, we
describe the extension and improvement method of communication quality on the
basis of the communication distance, which is based on findings in experiments
conducted in the real field.

In Chapter 7, we describe the implementation method of the full mesh network

to ensure reliability in communication using outdoor WSN mentioned in the fifth



7

chapter; it was based on findings obtained by the real field experiment, for the
requirements of large-scale autonomous WSN summarized in the chapter.

In Chapter 8, in the service-oriented WSN mentioned in Chapters 3—7 specifi-
cally indicate the way it should be.

Chapter 9 is the conclusion, and it summarizes the results obtained in the present

study; we describe the future challenges.
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ZOBIZVwE AZEE—Y a v vy OREIL 286 L oo, &< @iz
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4 A hezTyu7

S IV k)4
 CEE L oYl

X 3.4: EEENTOBREIE T IV

LV Z 3DV, BELK.
Plhickb, v 7F—2olidz Ay 952 LT, Kt OBRAEHN
05 DEBMERZ KD 5,
REFETIEZNETND LYy F T =DM SD AT v+ EBRIEREZ RO 7, &
321k VY DMIDA Y v b EBEMHEREZRT,
# 3.2 DEBMER 2 BBHERITS LT, N (3.1) IEBMERITIIDER 2R
T, 0 (EREE) Ik vy IBKIG L EEDTNICOWTE 3 DDA G bE
DAL D,
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73,2 F 53R & N BBHER
LY T=FOWN | AT | EEHER
AA 3836 0.4787818
AB 1421 0.1773590
AC 2658 0.3317524
AA 97 0.0121068
BA 1393 0.0733312
BB 7500 0.3948200
BC 9811 0.5164772
BA 292 0.0153717
CA 2696 0.0945169
CB 9774 0.3426588
cC 1568 50.5498878
CA 369 0.0129365
AA 87 0.1147757
AB 301 0.3970976
AC 370 0.4881266
Paa  Pab  Pac Pas
p— Pva  Pbvb Pbc  DPbs (3.1)
Peca DPcb Pec DPcs
— DPéa Psb  Psc

A B2ty 77— X VEIE L EBHERITINZ 7R
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0.47878 0.17735 0.33175 0.01210
0.07333 0.39482 0.51647 0.01537

- (3.2)
0.09451 0.34265 0.54988 0.01293
— 0.11477 0.39709 0.48812
m = P(a),m = P(b),m3 = P(c), (3.3)
Ty = P(A)
7T:7TP,7T1+7T2+7T3+7T4:1 (34)

EHMHRAICTRT LT, &/ — FOEFHERLN (3.3) CEHET 2 LK (34)
LD EEHERI RO 5N D, EEHERIIFHOME, £330LHIckwons,

#3.3: B &R 5 EHHER
m | 0.138121243

my | 0.331184645
m3 | 0.504725888
my | 0.025968225

KD IEHHER EEBSHERLMHEL, SEEEICERT IHEREZ RO, ko
B DOAER T 2HEREZ R 3 4ITRT,

34.3 HER/ —KNODOEKE

BT LRA TV 2y b7 — 7 I13FERENZ @R HIDA I ERE L CHE L 7
VYT —FDMNEHFKET D, RIZ, FMNEHRP(X|)Y)ZRkDLILETX €
fER ) —F, ROY e FHA/ — R ko onzd, 22T, AFEBRTIIFIFHRENIC
B THAEDE A 2> S A A £ coREBEIZ 100 [H{T9 2 & T, #ETS
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7 3.4: FEE» S RO SN JHIAN / — F ORfER

P(da) | 0.0046527
P(aa) | 0.0661299
P(ab) | 0.0487832
P(ac) | 0.0935272
P(bb) | 0.1307583
P(be) | 0.3439981
P(cc) | 0.2775426
P(noise) | 0.0346079

YT =SANOY T v TR o, YTV Ik Ronl T8 &
DRI/ — FOMERZRHR L 72, DLEOKRIRY & & Y HOBERIR / — F 28l
MAIRH ) — F OB ZFR L 7. MEEEOMIUIR 35 ISR,

#3.5: JHIN/ — FoEE

aa ab ac ad ba bb be bd ca cb ce cd oa ob oc

P(NOISEX) 0.021 0.021 0.020 0.021 0.021 0.020 0.020 0.554 0.020 0.020 0.020 0.448 0.021 0.665 0.643
P(0A[X) 0.008 0.003 0.003 0.427 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.427 0.003 0.003
P(AAIX) 0.742 0.040 0.039 0.305 0.040 0.039 0.038 0.039 0.039 0.038 0.038 0.039 0.305 0.039 0.039
P(AB|X) 0.116 1.000 0.029 0.127 1.000 0.066 0.028 0.059 0.029 0.028 0.028 0.029 0.127 0.065 0.029
P(ACIX) 0.221  0.057 1.000 0.243 0.057 0.055 0.054 0.056 1.000 0.054 0.092 0.101 0.243 0.056 0.122
P(BB|X) 0.080 0.080 0.079 0.080 0.080 0.677 0.076 0.237 0.079 0.076 0.077 0.078 0.080 0.079 0.079
P(BCIX) 0.225 0.226 0.224 0.226 0.226 0.465 1.000 0.420 0.224 1.000 0.349 0.380 0.226 0.461 0.453
P(CCIX) 0.177 0.178 0.177 0.178 0.178 0.174 0.170 0.176 0.177 0.170 0.829 0434 0.178 0.176 0.176

# 3.5 DRFIHEDBEAGER / — N OMERZRDBIN S 7 R b O\ IH
Hick s, ZO/MRPE /A XDBERTH S LHfEESINE T T —FDINIL
bd,cd,0b, KOG D4DTH 5. ZOFERPEM 34 TEEL FEFENOBH T
T 6 BEINCEE DA TRETH % bd & cd DBEINAER T HHERIT ) 4 XL
RE L7, FHliEER Tl v T — 8 Z RENT L BREBR TP IR ED 2179 .



KIHTIE, WEENICRESI NI VS AT LAD6DT—F % SVM 2w
BWEBANC X DT 5. KIZ, A7 U3y b7 =7 ZHOBRFEIC K
D2 AREHESI N v T =DMV ZIT — ¥ olREL, Bonif
MifE D i %179 2 & CREFIEOFMEEZ R T

RIFRICE VT, BRERATFIEOMIEELE LT, T -5 RES 7 A
ETNNUTENT WS T —8 20T 20 IR, @axK, HE, LUOF
fifize F > CRHEi 2479 .

ERRER (3.5) TR, FAROMHEIE, @A (Precision) %2 (3.6) TR, F
BiZ (Recall) 23 (3.7) TR, #EZ VTR (3.8) CFEZEHRT 5. IEfHE
i, BEIIALIEHE I IALDHINT YA VATV ABEDHI L, Eni
JIELSBEZ 7 A LIEE 7 7 RSB INTw 20280, EEEE, REE7
TRAENBHINTT—FA VA VADI L, ENLTIEL KB E I 7 R E0H
SNTVEnEW) IEMEZEL Tw 5, HEREIMT -2 Ica s 257
FALIRUIToNET—F A4 VAY VY ADNENE TR 7 5 A LTS
TV L) HEREEZERL, EEREHIEEOFNTHICLD FREE2ET,

BESIIIER W LT — 8 4 v A Y v AE

73?54‘:

R TSN BT =54 VA Y AH (3.5)
e BWT =8 LWL I A YRS AR 56
B = L RSN T — P v AP v Al |

;@WQ_Eﬁﬁ?x&ﬂ%th%—&%yz&yxﬁ a7

T AN T HORETF =5 v A5 VAR .

F il — 2 - Precision - Recall (3.8)

Precision + Recall

AL T 9 FHE SRS DWW TR 5,
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AR T, DHEENICRE LBREEEZ2fTo e v S AT ALK 57—
FIZR L FET T AT 2TV, 2 DFE T — 4 % 5-fold-cross-validation L8
SVM D5 H — VBB L ST X — 8 iR %2 479

Fi, RECClE, MEREFEE L UHREL AYWHET— 5 ~OWMED 1
5@ SMOTE 73 RAICEL, LT % L8 F— 2128 L SMOTE
TN XL ZHMHT L, Z20H%87 A=Y %21T9 & & HIT, 5-fold-cross-
validation % 7 — FOVBIEUT N U THME L TORE D K 2179 2 & Tk
ERMEL7ZZEE2RT, ERXAPT U3y P T7 =210k >T /4 ADEK L
HEIN YT =DM P 2Ly H T AT LPODT =5y F2oEREL
T, T8 z2FHTI A Z2To 78, FEHT -2 L SMOTE 7 L3 X
LM T 5, ZDHBNRI A=V LITH & L HIT, 5-fold-cross-validation %
71— FOVEIBUTN U TH L COBREDO IR 2179 & & TRETER /4 X
BREICH LA TH S I LERT.

AHSEERTlE, AT L 22 v AT 4006 201248 H 1 Ha 5 2012
ESHIIHETIIEONLT—F A VATV ARGHALE, BEIZ AL TN
NFSNtT =84 Y AZ Y AD2000ETH Y, IEHI 7R LT AHT I T
T—=FA VA AIE70,000FTH 5. BEF 7 7R LIER 7 7 ADEF 72,000 £
DT =AY AY v AT, AT —F DERZT>7. IEHET7 7 AN
W7 I7ADT NAMFIEFETT Y, 77 A% 2HHEL LC, it 1M
DT —4% L L HEIISHEE L Tl W 2 XA L 7. BRmicix, HE
MICBEE L TR WRHEHHICRKIG L TW 3 T =% 4 Y A& v RFREE L T LA
FELEDIZIER L 7L 21T o 72,

3.5.2 HN—XILBEBEHEDLEER

A ECIRELZSVMICE BT —8 4 v A% v ZADOWHHIEZ 2 ZEIC vz 5
WHRHTIEIC X 25 7 7 AR, EEE, HEHE, ROFHEZ2£36I1R7,
#36%H%ERBFA— N2 liol28HEIRD B PHIIEEZ 2L Tw»
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72 3.6: IRETFIED KA — 1)V EIETE O il
IR | EAHE | B | FE
B H — 2L 0.853 | 1.000 | 0.853 | 0.921
ZIEA A —FL | 0.859 |0.995 |0.861 | 0.923
RBF 7 — %)L 0.859 |0.995 |0.861 | 0.923
SIEA FA—=F)L | 0.776 | 0.871 | 0.866 | 0.869

5, L2LEDPSHOCTWAIIMT =Y BERE 7 7R LT NMNTFINTT—%
A VRYVAD2000 1, IEH I TALETRNMFTFINET—FA VAT VA%
70,000 fF, b T 72,000 EDOFIHFT — % T, HEIEFEOFGO 9 X1 & M
TAEGE 7 7 A5k > T 5, AL T =% 2HwigG, FHETLO
KEMET T2 LN T0E70, AIEORENPBIETH S, F7, ff
HLTOBHIFT = IZFAF L7 AT LREE LT -2 ZDF £HHL T
WHDT, BFELLeyYI=y b OB - BHENRE LTV HED
JEE) L T 2 R & v 9 IR & ZBIRD e WAREBREE D 2 ic k vy v 7
T—=F Lol ) AXPMEALTVET =%ty MIGFENTWEEEZLNS.
) ARCE D TFHETVORBEET 2 Cledlicd ) A ADOBREVBBRIETH 5.

3.5.3 SMOTE 7))L XLDFHE

K XTI T — 7 O L > TTFHIBEEZR ELTWw3 2 2T
e, MAEENICHEL LY T AT LADSDT =¥ 227 VAT 2175
72 BT =21 L SMOTE 7V 3 ) AL EHEA Lz, ZDH 87 XA —F kL
5-fold-cross-validation % #5741 — 3 )VBIEUC X L CTHEMET 2 2 L TOBHREEZ R T,
SMOTE 7V 3 AL ZEHT 57 =213 72 THEo2 v 57 —2 x5 L
LIEH 7 2 29T, 8EE27 729 THHICHE217>72. SMOTE 7 V3 X L%
TR T — Z IO L 72 REBRN TR L 2 RE 7 7 ADIREE, #HEE,
B, ROFEZ2R3T7IORT,
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#3.7: SMOTE 7V 3V R LG D% A — 2 )V BIE0E O ST
B | EEHE | B | FHE
WG A — 2L 0.900 | 0.942 | 0.868 | 0.904
ZHAA—2)L | 0.867 |0.981 |0.798 | 0.880
RBF 7 — %L 0.980 | 0.973 |0.987 | 0.980
CUEARA—FL 0934 |0.962 | 0912 | 0.936

AT — 8 DFE T 5 7GR, FH—F VI K 2 FHET VO FHIKE X
L7z, AR S R 7 — & ~OMLEITH 2 & T, FHKEOR LR
¥z, FARBFA—FNVICKZEEETVOTHREEE O L6, BIEMH
LTW3F—YREEICEL TS WA B,

3.5.4 JAXBREFEDHME

AHECTERE LRI Ty 2y P 7= HWT ) 4 AREFHRICHL, i
RENICHREL 2 VYL AT LADEDT =Y ZFHTI NN F2ITH) 2 LT
BT =Y 2R T 5. 208, FEEHT—FITHL SMOTE 7L a3 AL %5
LTWw3, I, R{PTVRy P 7—=210&>T/ A ADERE EHEE I N x
VT RNEL LT =IO REL, T—F 2 TFEHTI VL ETw, FH
T—Y BT 5. £, FEHT Y 2RI, EEH T -7 L SMOTE
TNITY RALZET 5, 2D, /87 X —F i L 5-fold-cross-validation[47] %
Fha L CoBREERL, HiKET) 2 LT, REFLEOFEIMERT,

) A RREERITIMOBRERNFIEIC X 28 7 7 ADIEMRR, WHEE, Tl
K, NOFEZ#£ 38177,

) A RREETORBOT =5 2L - BEHRIBFIRICX28E 7 7 2A01E
s, HEE, HEE, ROFEZ#X3.91I5R7.

) A RBRERTDFE 38 &/ A RREBRDE 3 DRERZHIL T, /A ABrE=
fTo 748558, RBF A — 3 VAN D A — 3 )V TIE PR M B L7, AR S
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#3.8: /A XBREHID A — 2 )V B D G
B | EEHE | HBE | FE
KA — 2 0.983 |0.983 |0.984 | 0.983
LA A —2  |0.991 | 0.998 |0.984 | 0.991
RBF 1 — %)V 0.992 [0.993 |0.992 | 0.992
SUEARA—=FV | 0979 | 0979 | 0.980 | 0.979

#3.9: /A ABREBR DK A — 3 OVEIE O §HififiE

IEfRR | AR | R | FAHE
B H — %L 0.987 | 0.983 | 0.991 | 0.987
A —3)L | 0.994 | 0.997 | 0.991 | 0.994
RBF 7 — %)L 0.990 | 0.989 | 0.991 | 0.990

S EA FA—%)L | 0.984 | 0.979 | 0.990 | 0.984

) A RBREICK B FPUREESM L L. £7, /A4 ABREDHERRBF A— L%
ffio 722 BE TN TRENEN L TwS, BlE LTIZ/ A XBREOEE, FE
DEOCTHERZELH R —FR7 P37 — 9 2o THE LD L
E7D.

KL TIT o 7 FEBRDFERD &, IRETFTIETH S SVM 2fliofck 3 T7—5D
T I X 2 BERATFIEIC X D AR ORIBNRTH 5 THHE & 13E ) R+ T
DIEE &) SUREHR ) BRIBTE 2 2 L 2R L 7. KT 8105,
SMOTE 7L 3V XL %A L 7o 7 — & OENTERIMb A — 3 VB & g L,
THEEIMEFTH LI E2m Lz, £, ATV Ry P 7=k /A
ATHHEWMESINL YT =IOV ZREL, /A A Z2RETHI LT
HRSIEDS B L 72, AR S IREFEIZ ) A ABREICH L TEMTHE I L%
~L7z.
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3.6 &S

RHSCTIE, REDPED Ry 2y b7 =710k 2BHERMTFEZREL .
REFHRICL D AHREOBHNRTH 2 THHE & I13E ) KEH COMEHE & v H X
MREEH ) BHIECE 2 2 L2 L, RGBT 3 N v H DT =85, i
BT OB SN P HK BN OEER EICk 2o N n /) L XF—¥03E %
ns, Frld, ZTNOEDI/ART—F2RATPT7 vy bT—=2ICXVBRETS
LT, BIEDOTTOREEZMAT LI ENRTHL I LER LT, FA
CTUERy b= R FEBRICLIOBEL T/ A RXTHL EHES NS VY T —
FOWMNZREL, 20y T—FZRATERVIBZDOT—F X2y F 2w
T LG 2175 72, #5F, RBF A — 3 )LD A — 3L TIE PR EE AN L
L7, #5624 ABRFEIC K 2 FHRBE O EA2SRE 72, RBF & — % )L DYERE
RTHEE LT/ 4 AREDE, BEORVAIEERZEL Y R— X7 L
WM T =9 Mo TREL D EEZLDL, 22T/ A RBREDBIZ/ A X
TR T =Y DHEEP D, AT U2y b7 =7 DFER ) — FOHEHR
R 20D V06 30D yHFNCHEe LU CGEfb 2179, 5K —
F2%Bfl§25 2T/ AAMEDKEZED 22 LT, LOiHflic, 4 AprZE
ZITABEHIUEEZMS.

AFL, BECk 22> v IR XRIHRICE oy LR,
A RA|DL e vy v THBICBWTOSRE LT =Y DA ZHET 5 2 &£ 23058
THHIERRLI., FIZ, A X ZWGREHEHET, 774 N IChlE L 2 ER
TEIDX Y v 7BV TOAREMEZ R L 7203, KBEM RV v 4 2 KE I
LEBAD ) A RTF =7 DBREREICEVWT, KAFEZICHTS2ILET, /4R
T RRETHILEDHRTH L EEZONS, 61T, RIEOHTORER
HWd 272 0121d, MABICRRZHME Y —v2EH L, Y —rrsitni
EZH L7 BBICRE L AR T I EDEETH L., 200D, /A RXAT—F D
RBRIEERL, e AoEmEHEZE T AT 2 2 LT, BABICEL 240G
I — v DEITHIG TR 72 BE AT L 2 M T 5.
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B48E FEROFHITHEICEDCE
TRl
41 F=

QTR EB D, FERIFKREL 5 BEEY 2 — L &fEt v YO /NIl
Mgt & LB, BETY 2Lk v ElAabbeBREE IS Y
Fv b7 =27 DML {fTbi T3, {ERMD X 42 W 7iitgi Tl b B D
Bl 2 2 > Y 2 R OBFTICHE Z M THE 24T, HEICOWTH & v
FHCHMD 2 T U2 T ENTE R, LeL, IHFO7A YL ALy Y2y b
7 — 713 % fli%s 2 v ZALEOLITICKRICIES £ 2 TR OERTIE A
HCE#REZ L5222 EDHREICR> TS, 2Tk, & 3REDOREEI N
RNzt v E2HATE, PROEMLL Y EHVS XD EEO N
THHAER>TWS, 2, VAV LAY T 2y b7 —7DFREELTY T
WE A LOEREBEFARE L VW) 2 BTN, REMLHIE LT, BREP
EHOEK e EoEbEYIc B T et E T =2 ) v T BER vy v PR
PR 2 RBIBUZGH L CRIgE 217 ) Bl v o v 7 ERBIF o s, B,
B L 7252 IHHREF Y AT LD 7 4 — BNy ZHIfC 3 2 & T
TRZ2BDIE2MAEDITONTRS, Fi, WELZ7mRy FICX D ERL
AL v ERICK D 7 4 — PNy i, flhoa=y b EMHAEEET)
ECHBEIEZT IR Y FREICOWVTHIA YL ALY S 2y b7 =2 THD,
ISR ThNT WD, ZIUTtEY, T—¥ D TORE ZAT % Anomaly
Detection IZBH9 2FZEDEEEDE L T3, Fixld, ABoEIFodhco R
RATEERAIT 2 2 LR HNE LR EZToCws, L L, BEOTEOH



46 F4E FROFHTHEICE DS EERA

TORFEZERT DI EFIEFHICHL V., AL T, BEIREOEHRZHN L
LT, E=—YaviryHickoTEane vy 57— 2, fTEHEDFY
ERHOCEERISHETVEZERT 2 AT L 2B L 7. AROMKZ DUT IR
T, F9, 4.2 MR LBIET 2 BT E AL, AFEOMED T 2R
T, ZLT 43 ficeyy v T =Y DHRHIEICOWTERS, 2D, 4.4
fiilc BV TIRET 2ERIEHIT T IO TIRR, 4.5 il F\ T HEERSHE & B
ICDOWTBRD, 2 LTHRARIC, 46 HIiTATROX & & 5ROTMEETT,

4.2 EBEERIOOLOHDITEET ILIERK

4.2.1 BFEEH—EX

BRI EFCREZ AT 22 AT L3E (RIS NTw 5, RENLZDOI L2
LIRS ORMET 2 2L - F—Lt X 2 T4 P AT L [54] ° ALSOK ##AE
RO T 28—k X 2 T4 P AT L 55| TH B, DT AT LIEFE
IR ARG & A TR RIS BB S e N v, B KB EICERiE S a7z BERH
v, BEisttao@iir =y F ORI N Tw 5, FAlE RS D 05 Th %
(DY —ERPLERDH Y, EEFBICHREINERRY P2l TERE Y b
DYOOffb L & oo o ERE BUEICEATT 53— R [48], Nt v 3% v
Tl DfTEI Sy — v 2T L, BEERHIGEHRZ K D > AT 4 [49](50], RFID
PR EY VY 2 REOSHEITICHRE LTIy — v 200 L, BERIOEHR%Z
HEDBTAT LB, V2T 77Nk IS X BRRIERERY AT L [52) £/, A
A7 %O BIEIC X 2 BRI S AT L B3], REVH D, DEOY—E R - if
FROMERE L THEHMZHO W0 —BINICa X F23E L - BEHEIRT 2
YAT L TIRERBS WV E AT LAOBEWESR TR 25, £, WiCHEZ
WHT2ETIANT—DRERH L L Vol liDBH b, 2D, HTLITAR
DEE 2T 2E—>averyHoarzlnwe, HEDEEzZzEY Y75
ZEELTWS, 51T, AWML LML 2284 & LT GE 4D QuietCare[56] b



4.3. LIV T—YOEE 47

FEET 5. QuietCare 13F4 LU K NEE v 2 H O THEROITEI 7T -5 2 &
ML, RERIGERTSZSATLTHS, LarL, —EDTENRWEGEICARM
DYWL CEIT 2 LV ) AT AZHVTE D, -V =2l 54
WCRAFEPHART 2 Z PN s, 20koF4E, HEOITHZERL,
FofrEE e o UERE#H 2 €T WUVET 5 2 L CREZMINT 5.

4.2.2 EBERHBICET IR

AR, kv H 2Ty vy 7 Licr =827 LYy Mh— FOHEREZ
EMA T — 7 2T 5 2 LIk ) BERI 21T 9 Anomaly Detection[37] & I
NS S DM ET 7V r—>a vy P AL VHTIIZES L T» 5,

UL, L OMEOR#E L TRBRE L EFHREDERNPL LT VI LD
Xronsg, —J, WAIGHEEEOHTORE LB OEIE Y — v OHTD
REZBAT 2 E2HEELTWS, 2070, @EOEBEOHICE T 257
DIRGE LD 6 WIRPLO T L IEHOBRRZRET 2081’ H 2. 7, AR
DITHNZAIC X > THRED, —ETIERV», KETRHAFOTH O TR E
RaYW T 2701, HEOTE Y —v 20k L, R L ofTEiHEx €
FMET B AT L 2IET 3,

4.3 LIV TFT—YDEE

>
4.3.1 BENBZLHtEYUYXRYKNT—7

BAIFMEAIC7A YL ARV Y 2y b7 —7 Y AT LDOFG - FZIT->TWw
5. Aev¥ry b7 =7 3ECHERICRIETE 2y 2y 7 — 7 2 HE
ELTHFRLTEY, vz MIEMRNKE), MEEEITHETARL v
ZEEL, BT TOREVT T4, ZfE1r=y MlE, w4 7u7ukyy
ZNELTED, 2o ID EMARZZHE LT —N—~KET 5. @EHA
IZ1% Zigbee Z HHWTE D, HEHEEENITHY, BAIA Yy a2y P 7= 0



48 F4E FROFHTHEICE DS EERA

WERETE S, WEE OV TUIERMOAEL 270, Ny 7V TREIRME)
ER[RECH 5 2 EVHEELREHETH 5. HIlAIE CR2032HAR Y VEDAT67 H
ORI HEETH B L L, HlZIF2=y FPADPSI=Zy FBAEFELALVEE
ICET to E7DBEBERITRMbor=y bR HBITHRAIT 2 Z & o 28E
J—=FZHOTHEETZ2 Ay 22y V7 =7 DRl eiE s LICEBT 52 &
BTE S, %7, Zigbee ®Y 2 — VIR 64bit 7 FL A Z2HKiH, —D2D % v |k
7 — 27 FICHRK 65,536 D Zighee €Y 2 — NV Z 84t T 2 2 ENHRETH 2720,
D vyar=y b EEHRTILNEDDH LY 3y T —JITIFHELTW5,
Zighee €Y 2 — 3V =¥ OREI O FF > TE D, BIREE DT ORI IS R
RACERIE X 7z Zigbee DMEHZ Y L — 3 v § 5 2 LT & D) ol 22 @S 80K % %
RIZIEPARERSTVD, Xy P2ty b7 —7 OBERBIZEREFIRENHE
BODBEHRESRRBICGRKET 2Ly Y 2y V7 =7 2HET 2 EoIEFICER
BUEFECTH L. KT, ANEL Y 2B L T HHICHREL TR TS
D, pORELIIEZHMICEAZOND I LZRHMEL TV, Y AT LD E%
X 4.1 1R
ZfE1=y MitvHd =y b2 oREINLERE ZigBee €Y 2 — )LHMi %
IZFFD 64bit 7 FL A Z Y — NN EFT 5, ZfEGL=v MIAVRYA 2 TH S
Arduino ZFH\W T\ 3, Arduino WA Z EIZ L DY —N—=IZ2TE2EKET DD
TR, 2y I TFT=F L7 FL ADHE L o LR NIRIZZEL =y
FTir) 2 &L Tw3, HiZ, PICEHDNM7ay gL <7u s 74
DR TEL 74 77Vb%<HY, V7 F72T7RSDKDT7 Y 77— Fb
REANATONTV %, Arduino A S L (e S TR Y, 70 s 7LDV —2A
a—FERLZHERICZOZ FHHTEL L BT oD, £/, OTA(Over
The Air) #HTOY 7 b7 =277y 77— MZHMWIBLTED, BHDOY 7 7=
ZmhEii2 S EFIT A LB HAEL LT3, M APLIC & - T Zighee & D
Eﬁ%&%%ﬁﬁ—héﬁfu%thgmm%yl—w®7vf?—bﬁ%oh
HCTHEEHD S Zighee €Y 2 — VD7 7 — LY = T HHFIBUEETH S, i
Kib,%u%ﬁ®v7bﬁl7?®@m#§%uﬁx%.
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Internet|o] 5 #4

ZigbeelZ 1 5
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4.1 WIS DA

Wef | 1/1 | 1/2 | 1/3 | 1/4 | 1/5 | 1/6 | 1/7 | 1/8 | A7 v MEEK | HBER
12000 0 | 1] 0| 1 | 1|0 /| 1]0 4 0.571
1200 0 | 1] 0| 0| 1] 0| 1]0 3 0.428
1202 1 | 1 |1 | 1|10 1]1 7 1

1203 1 | 1] 0| 1 | 1| 1| 1]0 6 0.857
1204 0 [ 1 0|0 | 10| 1]0 3 0.428
1205 1 | 1] 0| 1|00 /| 1]0 4 0.571
120601 | 1 0|0 | 1|0 1]1 5 0.714
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Pasterior Prabability
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