JAIST Repository

https://dspace.jaist.ac.jp/

iUy UUg o

Title .

Author(s) oo, ooo

Citation

Issue Date 2019-03

Type Thesis or Dissertation

Text version

aut hor

19/ 15904

URL http://hdl . handle.net/ 101
Rights

L Supervisor: ggooo, oooooooo
Description

gooo

[,

AIST

JAPAN
ADVANCED INSTITUTE OF
SCIENCE AND TECHNOLOGY

ggoo

Japan Advanced Institute of Science and Technology



EHOYEEZRFICEE T S FREREICET
55

1710143 ] B 2 A1

FEIE B

TG&H b— 8%

) A B UERER
BEURAN Razvan Florin RifF-43%

B
mt H

B BE BE MM of
AR S

i 1 1

mh mt kI g

EldizP R ST TPNE ] TN

SESRN AT SR
R

SR 312 A



B =

KENDO(EEIR O I EHREGEHMZFHL L5 & T2 S IZEXEAIZR>THE D,
FpIZEAED ToT (Internet of Things) HAfTOERIZZNZHEDEDE LODOH L. [FEbE
DMEFFIZBEREIRIIZ EHET S, TNEFNOMBENEBOFEREERICEE R L
X720, HAHEREEEZELMRFT 2720 DOHIHDPMMOFEREEZDHRFIZE > TRWE
BRRETLIEESRW. 77, @URAERBIAOEIFNICEY KE<ZB{LTLES &
WORIED D D, 0o 2R L AN ST X 2 FRERIEIBREL TN TWY
L. FZT, AERETIE, AYN— b MEA—LBWTHEHBORBEERIIEELGX5T
FaT—ROHIENC X 5 EYRFREOFEBZHNE T 5.

EBED Y AT LDET IV ERBZERN/ER L, BE, BEAREEZ2EUIEDZOIZELD
H—Fv, =7y, BEAEOHEZ XD LS IFAIEED LS BERENPESNDE L E WD
SV Ialb—=YarvEFS. £, -V —HFEHFHLEDZYIaL—Ya v ELRER
NTA—=RBEIZEDVWTEMT 52 & CHEHIEORELEZITS.

AR T, BROGBEEZOMIFO-OIZHERFIHFEOENEZTS. TDRD
2, TNENOKESRZEESI R EOHEELGL-DIZYIab—YayiiTor.
Z ORGSR WY G BRBEEEOMEN S Sy v afik kDB LIz kb, HIEGEEPE
T5. RIRIZE D, R FEREERITHE L RO % 6 O 7 G i 7 B Al i A3 v]
eI %. SHOFEE UT, BREERCEROEINZITY, Thite o TRalfl
FHEOERVPLETH 5.



=

B1E
1.1
1.2
1.3

1.4

B2E
2.1
2.2
2.3

BIE
3.1
3.2

3.3
3.4

3.5
3.6

R

I LC®HIC 1
v = S R 1
L = I R 1
BEGEARSS . . 1
131 F—=—LFXxY MNT=IH—VEAROZDY AT LDEGMEEIZET 5
U 2
132 AXY—MN\DUAYIal—yaViIBI3H#EZELDI VXTIV a
VEERBULABTGEY I 2 V—X 2
1.3.3 BB - WBEAS AT A .o 2
1.3.4 BOERHBMiE BT RV — 3
1.3.5 RFFOEOOT—LBERAM .. 3
AESCORER . . . . 4
FEVIalL—% 5
iHouse . . . . . 5
FEEOTYIaL—=ay o 5
NEIFEIS I 2L —& 6
231 ATEY . 6
2.3.2 ATEIOSEE ... 6
2.3.3 ERRNZATED ... 8
2.3.4  BINZRATEIAERRTNE ... 10
BHOYEEDREL 19
BROYMEORMEAL LI . . 19
FEBREE . . 19
3.2.1 FEEREEZESR .. 19
3.2.2  BEBR 22
Fw T a s 24
EERBERIMADWEN . . . . 25
341 AOITENZ L AEYREREOZR( .. 25
BRETHE 26
FBOFELIE 26



B4E
4.1
4.2
4.3
4.4
4.5

HBoE
5.1

0.2

BEE

e

FEBRBESESE . .
BB
WA =)V
Fo v a g OEHE
VIalb—va VB
HR - EBR

FEE
5.1.1  BdE koA ..
5.1.2 T 2FREERICLSZA ...
5.1.3  ANDITENZ X D24 . . ...
BEL
5.2.1 ASBOIRE .,
E )

i

28
28
28
28
29
29

30
30
30
33
34
40
40

43



2.1
2.2
2.3

3.1
3.2

5.1
5.2
2.3
0.4
3.5
2.6

H R

A< Y RUAVTE (ACTIN) Lo 12
A%y RUAOVTE) (MOVETO) .. oo o 12
ATV RUAOVITEI (OP) ... 13
Support enumeration Algorithm . . . . . . .. ... ... 25
Condition . . . . . . . 25
BEOREORMZL .. 31
WMEORGORIZ . . . 31
MEE G K BIERAL . 33
HEGRIC K BAIERA 34
13:00 225 16:30 (2B 1} B iR K BEERL ... 38
13:00 225 16:30 (2 B} B#EE IR K AMIERL . ... 38

iii



&= B X

3.1
3.2

4.1
4.2

5.1
5.2
2.3
5.4
2.5
2.6
5.7
5.8
2.9
5.10

5.11

FEEREERICBEROD A . . . 23
JEX a2 AT —LDRIEE . . 24
T AR EEBEOLDEBRBEESR .. . . . 28
livingroom {Z ADYWBIEH . . . . . oo 29
eI K BIREDORBORMZAL . .. 32
B X BIREDOREOREMZAL . . . .. 32
13:00713:45 DRIAFER . . . . 32
Bz TR TEHEI G L MEEES B2 - HAORER . . .. 32
BEESORERENE . . . . 33
13:00 225 16:30 IZ B 2831 K 2 IREOREBORMZ . . .. ... .. 35
13:00 225 16:30 12 B 1) B He812 L AIBEDORIG ORI A2 . . . . . .. .. 36
13:45716:00 DRISER . . . . 36
16:00716:30 DRIAFER . . . . . 37
13:00 225 16:30 12 B 1) B8 2 TR TCEMES B /-G48 LML EfE S B4

Mo ZIGEORISER . . 37
13:00 25 16:30 IZ B 20 mof2®/E . . . ... 37

v



BF1EZE 1FL®HIC

RETIIMFLEH = EHEEHN, KX DM Z R T

1.1 HERES

KEEN DO AERBTEOHIENZ HHRBEEMEZMAL LD LTS FRWLABMAIIL >TSS
0. FHZIEAED ToT (Internet of Things) FAiDERIZZNEZBFEDED L LDODH B, £
BB OMERFIZ M BB 132 {TFMET 208, TNTNOSRPEBOEBRIE TR IS %
FIET 728, HEAERBEERZHEET 2720 OHEAMOFRBEELZDMRIZE > THW
B BITT LIFR SRV, 2, EUIRERBIIAOEIIZ LD KESE{LLTLED
EWVWHSENR DD, TS EMEL R E N TIEIC X 2 AEEREPBREE T
W5,

1.2 wEERN

ARSI, A7 — bhR—ACBWTEBOEBREERIIEEL 5257/ FaT—4D
EIMNT & 2 A EEEOESR A BN T 5.
EBRO Y AT LADE TN EEENITER L, B, EEBRE 2 EYIRE DO EIRED
H—Tv, L7y, BPFOHIEZEDL IR ED LS WRERPFLNE LWV
5v3al—vaviafid. &, AP FHFHLEDEYIaL—Ya Y ESHR
RT A= RBFTIEDNTERES 5 2 ¥ TEA S EOB#ETT .

1.3 FEEMRE
ARG BN D BRI DWW TR RS,



1.3.1 R—Lxy T —ERARVEDY AT LADKRIHRFEICEY
5%

BRI A EM R E R ORME [1] 12 &k b, REROF—L%3y bT =T OEHET
572012, HILWY AT LOERNMEREEMEZFMT 270D K —LY I 2 b — X
K-FEINZ, F—LAxY NV DERZFEBRAEBIZILD VAT LHEEOH R ZE &
Iz, %, FE, BE, Bh, ABOL D DOERIZYI Y 3, KREEEA CTHEEML,
N2 ED B Z & TEA DRRMEOREZZLIELZENTES. ZHIZLD, SEHFE
DYy I TF—RERWD ANEMLR Y AT LAOBEBRZAEE LTWS., Y Ial—
Y a v OFIEIZN L, KEERMEAORE, FEMR e o, flEORLZYIal—
vavoflAasbE, STZBETMIOWTHMm L TH Y, K&, &BE, &5, AMPH
HEMRTA2E20MA Y —VEA, YIal—YaVIilET2HR257-.

1.3.2 AY— IR IaL—YavIlBIIdEEEREDAVYSY
vavEEEBELEABTEYIaL—%

JEBE IR A A K EBRERFZOMMN 2] 12 & D, AX—INTAYIalb—valils
JEEEZLLDA VR IYa v EEBULARTHEY I 2L —XORE - FEIn:.
ANEFTEIY I 2 L — A DREEREE Y I 2L —&, BHYIaL—XRXoffioyIal—
2P I CERAELR EOEMA L RERRE, FREREDEREXZE L. MEEHLE
5 Z e THRERANETENIZEKT S, AFTEIY I 2L —RICET 52— FOTEIERD
ROEDETOIERZEDTHS.

1.3.3 RBYFHA - BB AT LA

[T RV XF —EIEERBEE - #ii o AT A0SR MEE0HE 5= BRI -
BRI AT L 3] TiE, 1B BET TATRH 2L > THBEIDRNEHRTE S &
21U, IRWT, ZTONOZEBWEE - &5 (2> ba—VD) 2EZX5Z LT, &
EUTODEIRXNT—LEE UTDOEHRERIZEDIS AZBEANOHIGZ E05D Z &
TE5. ZOMGE AVERIFEHME UTHEBUET 22 2HNE LZHDTH 5.
ZOHMNZZERT BT-DIZL FORNFEIZDWTHERIEZIT-oTW5.

o BRI - MEBAS AT LD GLH/EH 70—

o JBEA AT D B ¥



o A LHRHIEAM D B ¥

o AT XNF—HRDOFE

o HENTE IO TFHIY — & F — X

IS OHMIRIFEMRKZRZEHTENLL TV Z WA EEREMTH 5. UL, B VIER
RUELOWREBREDHRFHIBWTIX, SR ERTAZEEE A TET RV T — & PN % i
RURTNERST, Fit 7 —2HHAL-ELTH, HxOBEREEMZESbNBED
ZeHEULD, FEFNICEOHENS FL VARV EAMEE L THIToNTWS.
I T, BEEME LRS-, &Et7u—0 BAifk& e UT, EEENE —F
TRAFEL72F 2 /L UC. T#ERE - 8T - #%) LWV BESIRINTWS., Tk, 40
SR X AL, # YRR EY R T A I TH->T, oY —IT LB
72 0%, WY RRREZTIRHT 28 0Wo725DTh S,

1.3.4 BAFIRARMEEAIRILE—

BRI BT 3V F— 4] T, HRICEECH 2R RIFIT 2 TR R
) PRI ENT VB RHT, BROEANARELS, BHIEPET L E—DHE
WZDOWTEHH I N T WA,

1.3.5 BEZDEHDOHT —LERAF

RFEFZDI-HODT — LHER AM [5] T, #HOREERE b MEE NG E LT —
LEGRDREEZ T > T\Wd. TDOHRT, ZMEROTHET — L, ZMIEHROEFT — L,
FEMEIEROEEFT — b, AEMEROEFT —LD4DDI T AEZROF->TWE. T
NSDADDT =L, Fyvatgfi, 775 —LeFy v at i, R4V T7 v Fv
voatatli, SERNA VT UM WSS R TN E NI LT WS,



1.4 KX DK

ARG SCIA ROk & 72> T W 5.

o 1
— OB L HW, RigX Oz RT.
o 2
— FBYIaL—RIZDOWVWTIHRR S,
o FH3E
— BEROYHEDRELIZDOWTRT.
o B4
— FEH - BRIZOVWTHRAR S,
o 55

=
— KIwXIZHBII5FLHEBRN5.



L

-
|

\h.

28 fFEY I

\ng
Jdiq

2.1 1House

iHouse |34 IIIRREETICH I SN TV A RE _BETOEREETH 5. iHouse T,
TRTOFKBEN ECHONET KETHIFHINTH Y, HEL VY, WEr Y, A& oY
MEDEL DRV REDPBREINTVTWVS. ZNUZLD, d—bLFx Yy b= - R
DEAFEFAM D FIE R EHET A5 Z & 2HERT 272D DMGEEREE TH 5. AWF5EI, iHouse
2SLU, ETMEETS.

2.2 FEDOVIalL—v3v

AMEDOAEEY I ab—a VIRETHZE 1] IC X MBICEDEEERT 5.
F—Lxy P = F—CAEMGEES HEEY I 2L —Yavid, KE, B, B, A
ez avR—2 Y bDERAUBRBSEBORGEZER LTS, £V AR—32 Y b2
MEERALERSYIab—arvd b,

FRERICEDSE, 2 Ialb—varTiaoicdss ER) [RE) B
(S -8 TAR O5 203y KR—%2 Y MIDHETS. 5 20FNTND&EE Z AT
i

FEEOERPREBEIZEY L EVERMEECEL TWS., FEOWBEDAME, B,
B B, W—TVhEDGEERETX, ME, EMOEZEHTS. Zhsik
K, AN, BEOaVR—3 > MIEDLA.

— FRIIREINTWVWIREEZEBET . KEIFZECHONET A 7Y 7 b %%
FZIZUT, BMREZENLTH L. FEHIZINTWARWEDIFIME TRl U T
W5,

- FENOYHERE, AT OYHEREZERT LS. EBNORKITHED
LIZHMSZILTHBY, BEOMEY, K&, AFICHEZRIZILAED

5



o &N

— FEBIZBIIBENRE, B FCOBHETEHET L. AEEIZR->TED,
BOREIEMETHS.

o AMH

- RIEATVCEREOHBEEHT 5. HEORRICEUTHBL, HK0 3
VH—AY MCHEBERIELAS. TANRELEMFTS 22T, GHRH
PUETICEN B AT 5. BUHE, KEDEOIGIRE, KA, AUOHE, K
WORE L SEADEE, BEHEILT 2.

2.3 AEfT#IYIalL—%

R—LFxy N7 =209 -V AZRIT S0, FENORNZERHT S L CHROER
P—EZARFEZHAD— A— ADBEIZELE T —E AR I NS Z 2 FINS.
K=y NT—=OH =Y RL AEDAVRT I arReERIET 2156, TORIEL
Y-V RAEZI2—HFD)VT I a i KELMKET L. ZDDIZA—YDY T
VavEBERTAICEMBERARLEY I al—a vy Thb, AVIal—xTIE, #E
CHESL I o DGR, HRRER, SR, KIEO 70 7 7 AV EERT 5. IRICHEET
CHERIPORFEDOEAAT Y a— Va2 ERT D, ZOAT Y a—)b& NHDOREIZHY T
LH, THOoNRTOITEHZRET HERL L ->T VWS,

2.3.1 T8

NiZdH BIRMIC/TE 2 RO 721, FHTEBEEOEVEI D IAADBTENRD, —EDHK
&not TEI MRS 5. L LA s, ANOITENIEIDIAANALZ LD 5. Hlx
WX, FZ2 L TW5 L ZITREDPZIHEIRAY Z RATZD, M LI fT-720T 5. 2Dk
1T, FTEIORPUTIS U CTHRRFFIZ B 2178 FET 5. E D AAIIKINT 5 AFTH)
M E L5,

2.3.2 1TEIONEE

ANEDFENZDOWTET LT BB, FANZH%EL =, NHK BEERAFEHRE T, A
DITEIZ SBEEDO AN TREEIZAELTED, AIRIcBIT46YIalb—43 AMDITE)
ZETITE720IZ3 DD ANTFHEEIZHHEINTES.



o fTEIDREH
MEAS) TR MEFH) R OMGEHEREE DV THHI N T H1TE)

o KITH
(#Eh) THRH) T228) 72 SfTEs 2 & o IFIME U 72158, fTEEix, 1o
7 FER D U 7 EATENZ & > TR E 1 %

o KA
FWIC L > TRESWBRBIMEITY RERBA AV E, AV IaL—20H
& ECHONET A DREHAE L 725,

TEIRERNE, HEHERICEDWITEHO N TH S, NHK BERAEFERERFED T — 2 %
FMHT 2 AMDOTE %2 33FEICORET 5. HaEEEAHETIE, 2BOT—20H
D, —JIENHK ERAEEREFEEIEFILZTEIHEINTWED, £5—H1dLD
I NTWS, AV I 2L —& 13 NHK BHEAERMFAE, H2EEEAHEE,
F - ANEFENCET %2251, UMFO XS 78208 L TW5.

|
¥
i

>

Tjt
— oult

.EEX

|
=
co X

NS
p2

¥

RIEACE= V01N
VT4 T - RSN
o HHTTH)

A



o N O

10
11
12

13

— Tt IUF - HE - MR

— k& - K25r¥

— R - R

- AR—Y

- REMEEV
o T Dih

— ZOftt

ARy Ialb—2OANETENE, FFNRITEE 2 IXBNRITEIO 2 O0H 5. HINRITH)
X, 5 —BUERHLEFERZ—VAhEL, YIalb—vard b, ZOHNRTEN
o5 H B MR OITE SR — VU DEF > TV IUTIE 2 #H RN T RETH 5. FRITEID
AR 1 % BRI 7R AT B DIRIZEL T

2.3.3 FRHIRITED

FEHER IR A ¥ 2 — L ERERT 5. Zhik, NHK [EEATGRFFEE (6] 12 & 2852
e S OB, AR, KIFEHEE, KEO 707 7 AV EERL, IRITHET & i
RIZK > TRBEDEARA TV a—VEERTEEDTH S, 2N K o T E N7 FEHE
MR EIER T Y a—bh o, FEREEZROBENZZ{ 2O TN TES. T
R 72 B BRI E R O ZAUAE D & B BEERHICFHV 2 IlEiR 2 E & 9. NELITEER e 4=
JEAT Y a— )V ERT.

Y —ZAa— K 2.1: KB OHN 747 H)

00:00 06:30 sleep sleep

06:30 06:45 personalcare personal_care
06:45 07:00 tv newspaper_magazine
07:00 07:15 meals breakfast

07:15 08:15 commuting commuting

08:15 18:30 work work

18:30 19:30 commuting commuting

19:30 20:15 meals dinner

20:15 22:00 tv tv

22:00 22:15 personalcare bathing

22:15 22:30 personalcare personal_care
22:30 23:00 hobby hobby

23:00 23:30 tv tv
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sleep sleep
personalcare personal_care
housework cooking
meals breakfast
housework cooking

tv tv

housework washing

tv tv

housework cleaning
tv tv

personalcare makeup
shopping shopping
housework cooking
meals lunch
housework washing

tv tv

personalcare makeup
shopping shopping

tv tv

housework cleaning
housework cooking
meals dinner
housework washing

tv tv

personalcare bathing
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tv tv
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sleep sleep
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tv tv
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father
mother
child1
child2

work
volunteer
tv

study
sports
social

sleep
shopping
schoolwork
rest
personalcare
other
moving
medical
meals
housework
hobby
commuting
childcare
caring

2.1: 2~ N L ~UL{7H) (ACTIN)

£ A8

s

A

B

father
mother
childl
child2

MOVETO

1F
entrancehall
kitchen
livingroom
japanesestyleroom
lavatory
out
2F
spareroom
bedroom
wseternstyleroom1
westernstyleroom2

2.2: aAx Y KL ~)VFE) (MOVETO)
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father
mother
childl
child2

OP(operation)

(1F)

entrancehall
kitchen
livingRoom
japanesestyleroom
lavatory

(2F)

spareroom
bedroom
westernstyleroom1
westernstyleroom2

airconditioner

cookingheater
tv

refregerator
washeranddryer
toiletseat
claner
ricecooker
ventilationfan

Remote ON/OFF
RemoteModeHeat
RemoteModeCool
AirflowAuto

Swith ON/OFF

Swith ON/OFF
Swith ON/OFF
Swith ON/OFF
Swith ON/OFF
Swtih ON/OFF
Swith ON/OFF
Swith ON/OFF
Swith ON/OFF

X 2.3: a< ¥ FL~VI7H] (OP)
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BETAZ 2 H b, BEITEEREINTVWA ADIEEZIX, YATFLANI T V%
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2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
ON
2010-10-27

06:
06
06:
06
06:
06
06:
06
06:
06
06:
06:
06:

06:

30:
:30:
32:
:32:
32:
:32:
45:
:45:
45:
:45:
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47

00
00
00
00
00
00
00
00
00
00
00
00
00

00

father
father
father
father
father
father
father
father
father
father
father
father
father

0P
oP
0P
oP
0P

father 0P

ACTOUT sleep
ACTIN personal_care
0P lavatory light4 Switch ON
OP lavatory lightb5 Switch
ACTIN toilet
ACTOUT toilet
ACTOUT personal_care

ACTIN newspaper_magazine

ON

lavatory light4 Switch OFF
lavatory light5 Switch OFF
light6 Switch ON
light7 Switch ON

livingroom
livingroom
livingroom

livingroom
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airconditionerl Remote

airconditionerl Remote
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22

23

24

25

26

27

28

29

30

31

32

33

34

35

36
37

ModeHeat

2010-10-27 06:47:00 father 0P livingroom airconditionerl Remote
AirflowAuto

2010-10-27 06:47:00 father 0P livingroom airconditionerl Remote
24

2010-10-27 06:50:00 father 0P livingroom airconditionerl Remote
oN

2010-10-27 06:50:00 father 0P livingroom airconditionerl Remote
ModeHeat

2010-10-27 06:50:00 father 0P livingroom airconditionerl Remote
AirflowAuto

2010-10-27 06:50:00 father OP livingroom airconditionerl Remote
24

2010-10-27 06:53:00 father OP livingroom airconditionerl Remote
OoN

2010-10-27 06:53:00 father OP livingroom airconditionerl Remote
ModeHeat

2010-10-27 06:53:00 father OP livingroom airconditionerl Remote
AirflowAuto

2010-10-27 06:53:00 father OP livingroom airconditionerl Remote
24

2010-10-27 07:00:00 father ACTOUT newspaper_magazine

2010-10-27 07:00:00 father ACTIN breakfast

2010-10-27 07:00:00 father OP livingroom light6 Switch OFF

2010-10-27 07:00:00 father OP livingroom light7 Switch OFF

2010-10-27 07:00:00 father OP livingroom airconditionerl Switch
OFF

2010-10-27 07:00:00 father MOVETO livingroom

2010-10-27 07:15:00 father ACTOUT breakfast

2010-10-27 07:15:00 father ACTIN commuting

2010-10-27 08:15:00 father ACTOUT commuting

2010-10-27 08:15:00 father ACTIN work

2010-10-27 18:30:00 father ACTOUT work

2010-10-27 18:30:00 father ACTIN commuting

2010-10-27 19:30:00 father ACTOUT commuting

Y —A3d— K 2.6: RO RITE SRS
112010-10-27 06:30:00 mother ACTOUT sleep
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

2010-10-27
2010-10-27
OFF
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27

06
06

06
06
06
06
06

07:
07:
07:
07:
07:
07:
07:
07:
07:
07:
07:
07:
07:
07:
07:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
09:

:30:
:30:

:32:
:32:
145
:45:
147
00:
00:
00:
00:
15:
15:
17:
30:
30:
30:
:00
:00
32:
32:
32:
15:
15:
15:
15:
15:
17:
17:
30:
30:
30:
30:
32:
32:
32:
00:

31
31

00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

mother
mother

mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother

ACTIN personal_care
OP bedroom airconditioner3 Switch

ACTIN toilet

ACTOUT toilet

ACTOUT personal_care

ACTIN cooking

OP kitchen light8 Switch ON
ACTOUT cooking

ACTIN breakfast

OP kitchen 1light8 Switch OFF
MOVETO livingroom

ACTOUT breakfast

ACTIN cooking

OP kitchen 1light8 Switch ON
ACTOUT cooking

ACTIN tv

OP kitchen light8 Switch OFF
0P light6 Switch
0P light7 Switch
0P light6 Switch
0P light7 Switch
OP livingroom tvl Switch ON
ACTOUT tv

ACTIN washing

0P
0P
0P

OFF
OFF
ON
ON

livingroom
livingroom
livingroom

livingroom

livingroom light6 Switch OFF
light7 Switch OFF
livingroom tvl Switch OFF

OP lavatory light4 Switch ON

0P lavatory light5 Switch ON
ACTOUT washing

ACTIN tv

OP lavatory light4 Switch OFF
OP lavatory lightb5 Switch OFF
OP livingroom light6 Switch ON
0P
OP livingroom tvl Switch ON
ACTOUT tv

livingroom

livingroom light7 Switch ON
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64

ot s W

© o N O
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2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27

09:
09:
09:
09:
09:
09:
09:
09:

09

09:

09

09:

09

12

12:
12:
12:
12:
12:

12

00:
00:
00:
00:
:00
:00
02:
02:
:30:
30:
:30:
30:
: 31
09:
09:
09:
09:
09:
09:

01
01

31

00
00
00
00

00
00
00
00
00
00

:00
:00
32:
32:
32:
32:
32:
:00:
00:
00:
00:
00:
02:
:15:

00
00
00
00
00
00
00
00
00
00
00
00

mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother

ACTIN cleaning
oP
0P
0P
0P
0P

livingroom light6 Switch OFF
light7 Switch OFF
tvl Switch OFF
light6 Switch
light7 Switch
0P light6 Switch
OP livingroom light7 Switch
ACTOUT cleaning

ACTIN tv

0P
0P
0P
0P
0P
OP livingroom
ACTIN toilet
ACTOUT toilet
OP livingroom
ACTOUT tv
ACTIN cooking
OP livingroom

livingroom
livingroom
OFF
OFF
ON
ON

livingroom
livingroom

livingroom

Switch
Switch
Switch
Switch
Switch
Switch

OFF
OFF
OFF
OFF
ON
ON

livingroom light6
light7
light6
light7
light6

light7

livingroom
livingroom
livingroom

livingroom

tvl Switch ON

light6 Switch OFF
light7 Switch OFF
OP livingroom tvl Switch OFF

OP kitchen 1light8 Switch ON
ACTOUT cooking

OP livingroom

V—A3d— K 2T:

T4 1 OFFY AT EI S R

2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27

07:
07:
07:
07:
07:
07:
07:
07:
07:
07:

00:
00:
00:
15:
15:
17:
17:
17:
17:
30:

00
00
00
00
00
00
00
00
00
00

child_1
child_1
child_1
child_1
child_1
child_1
child_1
child_1
child_1
child_1

ACTOUT sleep

ACTIN breakfast

MOVETO livingroom

ACTOUT breakfast

ACTIN personal_care

OP lavatory light4 Switch ON
OP lavatory lightb5 Switch ON
ACTIN toilet

ACTOUT toilet

ACTOUT personal_care
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11
12
13
14
15
16
17

18

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

2010-10-27 07:30:00 child_1 ACTIN commuting
2010-10-27 07:30:00 child_1 0P lavatory light4 Switch OFF
2010-10-27 07:30:00 child_1 0P lavatory light5 Switch OFF
2010-10-27 08:00:00 child_1 ACTOUT commuting
2010-10-27 08:00:00 child_1 ACTIN schoolwork
2010-10-27 17:30:00 child_1 ACTOUT schoolwork
2010-10-27 17:30:00 child_1 ACTIN commuting
2010-10-27 18:00:00 child_1 ACTOUT commuting

Y —2A3—F 28 7t 1 ORI RATEN S IREES
2010-10-27 07:00:00 child_2 ACTOUT sleep
2010-10-27 07:00:00 child_2 ACTIN breakfast
2010-10-27 07:00:00 child_2 MOVETO livingroom
2010-10-27 07:15:00 child_2 ACTOUT breakfast
2010-10-27 07:15:00 child_2 ACTIN tv
2010-10-27 07:17:00 child_2 OP livingroom light6 Switch ON
2010-10-27 07:17:00 child_2 OP livingroom light7 Switch ON
2010-10-27 07:17:00 child_2 ACT Toilet
2010-10-27 07:17:00 child_2 0P livingroom tvl Switch ON
2010-10-27 07:30:00 child_2 ACTOUT tv
2010-10-27 07:30:00 child_2 ACTIN personal_care
2010-10-27 07:30:00 child_2 OP livingroom light6 Switch OFF
2010-10-27 07:30:00 child_2 OP livingroom light7 Switch OFF
2010-10-27 07:30:00 child_2 OP livingroom tvl Switch OFF
2010-10-27 07:31:00 child_2 0P lavatory light4 Switch OFF
2010-10-27 07:31:00 child_2 0P lavatory light5 Switch OFF
2010-10-27 07:45:00 child_2 ACTOUT personal_care
2010-10-27 07:45:00 child_2 ACTIN tv
2010-10-27 07:46:00 child_2 0P livingroom light6 Switch OFF
2010-10-27 07:46:00 child_2 OP livingroom light7 Switch OFF
2010-10-27 07:47:00 child_2 OP livingroom light6 Switch ON
2010-10-27 07:47:00 child_2 OP livingroom light7 Switch ON
2010-10-27 08:15:00 child_2 ACTOUT tv
2010-10-27 08:15:00 child_2 ACTIN commuting
2010-10-27 08:30:00 child_2 ACTOUT commuting
2010-10-27 08:30:00 child_2 ACTIN schoolwork
2010-10-27 17:00:00 child_2 ACTOUT schoolwork
2010-10-27 17:00:00 child_2 ACTIN commuting
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2912010-10-27 17:15:00 child_2 ACTOUT commuting
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Algorithm (Support Enumeration)
Input : A bimatrix game : ' (A, B)
Output : All Nash equilibria : (x, y)

1. Fork=1,..., min{m, n}do

2 for each(Mx, Ny), MxEM, Ny<SN,

3 |Mx|=|Ny|=k do

4 Solve:

5. ¥ _iE€Mx (xi-bij) = v for jENy, and

6 T 1EMx (xi) =1

7 ¥ _jENy (yj-aij) = ufori EMx, and

8 2 jENy (y)) =1

9 If (x = 0 and y = 0 and conditions (1) and (2) hold for x and y)then

10. output Nash equilibrium (x, y)

3.1: Support enumeration Algorithm

Theorem 1. The mixed strategy(x, y)is a Nash equilibrium of I" (A, B)if and only if
for all si€Mx, (Ay)] =u= max_q€M {(Ay)q} (1)

and
for all tj €Ny, (x"T B)j =v=max_rEN {(xTB)r (2)

3.2: Condition
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g = —|At|

else
if At <0
g = —|At|
else
g = |At]

t(c)[°C] : REDZER

t(p)[°C] : B DEIR
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FNFNOBEBREZEMESI T 2DMEZ5.1, 5.2I1TR7T.
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El
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ﬂ mé AL ﬁ\ ﬁl H’ﬁm
141 BB
b N N A
FIMFH =S oS3 33

mairconditioner m curtain

ML / gL
a1 T

millumination  ® curtain

¥ 5.2: IO G DA ZAL

AR 2 U &2 L IREDOZLDUINT 72 D B HSE T2 243 5 D T BN R
21002 U7z, BNKRRH 720 ORSROEEIC X 2 FIEDE(IZEK 5.1, 52127, £
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7z, fERRU7-RIEREZK5.3, 5417, (AB):AJRE, B:RELT 5.

F 5.1: BEARIC X B IRE D RGO RfIA 24k

Time | airconditioner | curtain
13:00 -0.32 0.06
13:10 1.47 0.05
13:20 1.25 0.06
13:30 0.68 0.03
13:40 -0.03 0.05
13:50 -0.3 0.03

# 5.2 &I £ B I DO FIE DIFIEI 2L

Time | illumination | curtain
13:00 74.9 -103.2
13:10 20.9 -124.8
13:20 -117.1 277.2

13:30 54.9 -111.2
13:40 38.9 -117.6
13:50 -117.1 153.6

# 5.3: 13:00713:45 DF|EEK

airconditioner curtain illumination

airconditioner (2.75, 0) (3.03, -26) | (2.75, -44.6)

curtain (3.03,-26) | (0.38,-26) | (0.38, -70.6)
illumination | (2.75, -44.6) | (0.38,-70.6) | (0, -44.6)

K54 BiR2 I NTHESELGE LTHLEEI R - GE DGR

all

none

13:00713:45

(3.03,-70.6)

(0,0)
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ZOR@BRNSF v Y atiffiz k7. v aBiE (0., 1., 0]), (1., 0., 0.]) &7
D, BELERIFIRICRT RIS DL RBITRBEEEZEZ OGNS,

# 5.5 B8RO w2 B

’ 13:00713:45 ‘ airconditioner : on, curtain : on, illumination : off

5.1.2 HlHT2EFRIEERICEZZEE

Bl 720G 2 BRI S BRI, YO KD WBIE — A LT B REDEER L FIT, T
RCOERBIEHEANH & OERBEEROM 2R T 57201 iM% 2 HF T 5 2 KT
RO HRBDZE N E L 2175 KD REEIZ2 5. THNIIHBRO ERICEE2 175 Z
LIZDWRMB LR IR O M APIRERIZ & 2 @IEIA AR < 72 0 FEAGAYEE L.

Z T, AWTIZR—OMAEREER ISR ORIEMED D 2 RIE L FHER L 27 Y 2 —)UiZ
B 5iER, £ U TAMTRE L ZR#E b TRz @M Uik, TNThOEERIC X554
Fhk AL TIMliZITS.
ZTNENOEIRIZ X BIRE & EORHZLZ2IRDOX 5.3, 5.4 177K,

35()
34
33
32
31
30

29
12:50 12:57 13:04 13:12 13:19 13:26 13:33 13:40 13:48 13:55

OERFE eBNATYi—/ SREQHHE o REDLHE (Time)

4 5.3: EHLAEIC K DiREZL
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800 (Ix)

700

600

500

400

300

200

e o
100 e ° °
°® ¢ o0 TIL
ecscssee®e®oee ®000gg554000000000080

0 see
12:50 12:57 13:04 13:12 13:19 13:26 13:33 13:40 13:48 13:55

. . , . (Time)

BT a— B O I BEOAHE eREFE

B 5.4: EELAEIC K 2 REZL

L TIEDZALIZ X VIR TIE, RED A2 HIHd 5B 3D @i GR I U TRE
DWE B> TWE I eDbnb. £, WETIIRERAZHIET 25510 TRET
EDRBESREP SHEN A2 L > TWE Z LD DLD 5.

BREIIRIZIZIRD & 5 RN 0 Ip o 72 BREERORIG 2 EIET 272012 —D DD
—DODOFBEERIC DRI T 2T 0.1(s) 20, FIERNSFy v otz Rk 3
DIZHI 1 (s) Do 7=,

5.1.3 ADITENCL BZ1E

FH341ZE TR LS ADITENC & o CHEY R FRBEICEBEP IS, TZTAD
TNV T AN U Chodifb 2 AT 5 & 52502 ERICK > THELD 2. A
PWBIREEN S W 72D, HTWBIREEIZA S 13:00 25 16:30 (2% U T Hd Al % @
U7z, TNENOEERBEERZITN T 5 KR OFE%2£K5.6, 5.7I12m7. £72, fEkL 7=
FfGR%225.8, 5.91Tm7. (AB):ARE, BRELT 5.
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#* 5.6: 13:00 725 16:30 12 B 1F B 8512 X 2 IEE D RIS DO RFZ 4k

Time | airconditioner | curtain
13:00 -0.32 -0.26
13:10 1.47 -0.25
13:20 1.25 -0.23
13:30 0.68 -0.23
13:40 -0.03 -0.21
13:50 -0.3 -0.2
14:00 -0.54 -0.19
14:10 -0.48 -0.16
14:20 -0.41 -0.15
14:30 -0.36 -0.14
14:40 -0.3 -0.11
14:50 -0.26 -0.09
15:00 -0.21 -0.08
15:10 -0.17 -0.05
15:20 -0.13 -0.03
15:30 -0.08 -0.01
15:40 -0.04 0.01
15:50 0 0.04
16:00 0.04 0.06
16:10 1.77 0.1
16:20 1.53 0.13

35




Time | illumination | curtain
13:10 20.9 -124.8
13:20 -117.1 277.2
13:30 54.9 -111.2
13:40 38.9 -117.6
13:50 -117.1 153.6
14:00 -117.1 160.8
14:10 -117.1 114.4
14:20 -117.1 154.4
14:30 -117.1 73.6
14:40 -117.1 62.4
14:50 -117.1 0
15:00 -117.1 0
15:10 -117.1 72
15:20 -117.1 137.6
15:30 -117.1 137.6
15:40 -117.1 76.8
15:50 -117.1 0
16:00 117.1 0
16:10 117.1 0
16:20 117.1 0

3% 5.7: 13:00 2 5 16:30 128 1 B B&as 12 L 5 B D RGO R 2 4L

# 5.8: 13:45716:00 DFEZE

airconditioner curtain illumination

airconditioner (-2.98,0) (-3.94,87.9) | (-2.98,-117.1)

curtain (-3.94,87.9) (-0.96,87.9) | (-0.96,-30.2)
illumination | (-2.98,-117.1) | (-0.96,-30.2) (0,-117.1)
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7 5.10: 13:00 225 16:30 12 BT 2 e 2 TR CEHES B 2GE8 M EMES TR o7z

Bt DG

ZORBEPSTNTENT v ¥ a i ERD B L 13:45 55 16:00 1 ([0., 1., 0.]), ([0.,
1.,0]) & ([0., 0., 1]), ([0., 1., 0.]), 16:00 25 16:30 % ([1., 0., 0.]), ([0., 0., 1.]) & 7= %73,
TRTOBRAFNT X LEHNILVE ZOEALER RHEMEIEZE 511D LD

# 5.9: 16:00716:30 DF|EFE

airconditioner curtain illumination

airconditioner (3.34,0) (3.63,0) (3.34,117.1)

curtain (3.63,0) (0.29,0) (0.29,117.1)
illumination (3.34,117.1) | (0.29,117.1) (0,117.1)

all none

13:45716:00

(-3.94,-30.2)

(0,0)

16:00716:30

(3.63,117.1)

(0,0)

BIIZBeEZO6ND.

% 5.11: 13:00 25 16:30 12 B 1 A HE28 0D F e 7 B/

13:45716:00

airconditioner : off, curtain : off, illumination : off

16:00716:30

airconditioner : on, curtain : on, illumination : on

55 5.1.2 B & [ARRIZ B — OEERBI SR IR D BRIEHED D S IR L BRHEN R A & 0 —
WIZE T 2R, T U TARTIRE L RE(bTEZEH U7 diE, Th 2 no@EiRiZ &

B e L IR ORI 2L 2 IRDX??, 5.6 1225”7
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29
12:43 13:12 13:40 14.09 14:38 15:07 15:36 16:04 16:33 17:02
ORI Y1 eREOHHE oREDHHE eREFHL (Time)
5.5: 13:00 225 16:30 12 B 1 2 35 HIEIC & 2 iREZ 1L
800 (Ix)
[ ]
%
700
..
600 .
500 b
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400 o L ]
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‘. r'Y ° [ ] [ ]
] f [ d
”» s .
200 » o h 'S o &
<« e &

100 22 [N \
. Y M
d v
0 - L2 L 2
12:43 13:12 13:40 14:09 14:38 15:07 15:36 16:04 16:33 17:02
5 a3 N P y " - Time,
OHMRI Y1/ eRENHHE eREOHNE eREFE (Time)

X 5.6: 13:00 75 16:30 (2B 1) B 3Els iRz X 5 BEZL

L IR K BIRE DAL TIXIRE D & % §lfHl 3 2 3546 13 o JE L IR U CTIRE
MELR>TWE., ABEZEL CTWAKETIHIREDOAZ LGS LA Tr Y a—),
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REFHIZKRELEZIR NG, £/2, BETIX, BEOAZGIHET 5546 & HiK
5L, ESBENSHNTWEZ bbb, ADPWERWRFIZEL CIREE 2K
TAEREIR VDO TEREDEZDIZH—T UV EEELTWEREEZSNS.
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5.2 £

FEIZ L 2B DRI RO 2 FNFNR S &, FTIREIZEL CIIEFNFTNOMERIZ

BWTHBOREIZ X > THEOEDB & 50, BEEIZE > TX O BRI N EH)
THZeWbhrb. £/, BEIZEUTCEABRICIEIZ X > THBOZMAI R E 50, &
&L iR 5 L BV R N2 OEN BRI OETH RKE NI L b5,
ARTRREE U7z 13:00 225 13:45 O TlE, oz Gk e O igh SIREIZEI L T
S REE O REHE D AL & DT 0.2 C L EEI U 7245 & e o 7228, FEEICEAL Tidxt
RIFHEHIZIRE O A Z G 72BR1E, BUEREELERD 101% 128 U TIREFETIIHE
I RLERDSEY 20% & KELRAENE U, T, /e UK E2 AL\ B IR &
WHHIPH T o722 212 & o C, IREDOBRBENARZILDOXN T E2 RIS HL < RoTWB72dD
TRAEWIREEZONS., 2T L TIE, BEOERIZ X > CHEICHFZZE X 5ED
HEREZOND., ADMEBLTVWHIRENSIBREL, HOARTIEEIZEVWTIEAN
BETHILIZL DB RBENKE AT B L& > TRl Hil# G LN E/T 5
TR T E T

5.2.1 S1EDREE

AEITIESHBY IaL—ZREDESITHVWONENET, TOROFBEL 552 L
TIROEI L DEHIT 5.

o NRDIEBIFE R - B DIB M
o WLFH MR
e Digital Twin(7 ¥ X)L DNT)

NS DVWTENTNSGRDOABEMEICDOWTIENRS.

WROFRIEESR - #23DEMN

AFETIIRNROEEREEE UCHEE, BMEZ2H PR TEE2EZE, EHUEZPE32H
TR E DI REERIIL S EET D, T I TIRE, BEMDAMOEREEEZEZBINT
LEeNEZONS. ZOB, WNROEMIAENEZBZREZ LIZELEOHREND 5.
ZITOBREELIE HEIEREERLZELL CHEIT 720 L BH®REVDED L, [FER
BEOHIEN & 2 EMEDER L D BEEEOE MEADEMOLEIIEADLHED L VT
IO BRA BFEEOEDTHY, ZOLDITEBREDOTTEMRAREELEDE DWFAT
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%.
BREOTIZHEEEDOEWAEMLET S NS T LI 2 I 2175 B EEHE D%
WIZBWCHIHIZZEE T E2RENELEEEZO6NS. BEEENPEHVEDD—DIZH A
NWIZEAS 201035 5. AR AT LB AT LWEHBRGIEY AT L%/ LTl
BELU TV BBIC AP AT LRI A A LB ZRIT 2T 2HK L. ARICENOIR
& &2 FIG B 7222 AT ADEEZHD 25 2R U GE. HEARMEY 27 L0
b5 DIESRELRTINPPRHEINIIEINTWARWES, YO LS REE2 T 2000
MORWE VWS T2 XS RBITH D, ZOYE, BRTRSIIFTADFIKIZ L BBHCTEHE
DFEL WS I2EMOEZEPRSINEORZHIT BHHZELTRETH S.
ZZTCAMTRELU ZR#EE PRI B W THEBRANDELEDORE 217D fikE2E 25 L H
BEDEH WS ADEA T 21T HENEZ NS, ZdTF v ¥ atgiz R BRI
HEEOEWEROREOINEZERT 5. ZN2RETABIIBEIZR>TL 500%
(EBRISHEE DB D EH L & BB E AR DI BELMB/ETH D, AFETIE, BiEEE
FOMEZDOXEFEHMALTWED, FEREERIZL > THEBORENRNI NI THD +
M= EWVWSERUPF>Tuvnaw., INZ AT 2HICL> THRHEDOR/NMNIE-TH
FE G EE2EFETE N TED LRI LEZIOND. BIRITEAZ DI EMHRE
W&, NOZEIZELIGEITRELTHHTZL VWo2Z EPNEBTEELEZON
5.

ALIEBFRE

KD BEINZ AN IZ D3 B BB DM KT B Z e B onb. ZORMEEE
5 0L, EBROBIEDOEILIZ[EZE2NE SN VWS ETHS. ZOMEEEZSET-DIZ
INEL L 70 5 5 IR D BN E L BIfEECTH 5. BfEERE LI, iz EifESETh
HHMWZZERT 2 ETORMDZ L THS., BEHENENE DTN - FEEISHEDNH
HFEER T, BIEEEIEVD DIXRE - ERIRRITHEN D 2R TH 5. EEHEEIE
WSR2 HI 9 2 55 1 JELEE DR EIZ DA, BIfEEE DR WS O % il 2 BRI
IFHERFRI DO EN K EL BT B EILNS.

— 4, EMERIRIIADITENZRELKEDL>TL 3. AFTHWEZAT YV a—=1D X517,
WIZEEROEIMEZZHE Ut 5 Z 2137w,

AT - 7= Bl L FIEOENERNIL 1(s) A E & ADEBRIZ A - TEL % D 2 K42
ErBEADELRNEIE RV, Ko TEE[ECPREMTHEDORRIT & 2 IR D
EBDRRBEIIZIoTL B EEIOLND.

Digital Twin(7 ¥ % )LD NF)

I AE General Electric #E2321E U 7z Digital Twin(7 ¥ Z)VONT) &\ S P& EH %2
E£DOOHD. ZOMRIFIoT HIGOEEIZ LD ) T XA LTh% 78T — X OIS H
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BOBIENHREL o 725N S, FEE AT LA EMF L Z2NTOE UTHASD
B, KRR AT LAOMHAPHEHIELTESILTEH2EDTHS.

Ik AY—NE—LIT#EIET 5 HiE%EE R 5. £79, Digital Twin DXfH & 9§ 5 DIEFK
R THEeEZONDS. RIBZEMIZREZERL, EEREEE W ZYHBIE D S FEER%E D
WE X CTHBRTS., ZITERLEZETVICHLUTEELOBONEZT—X 2 ANTEZ
CIZE o TRRDEZ D 5 2ERBECHIRDREBEZRB Z LN TE S, TNELEHOEH
JigtMiT LTy Ial—yarvddZ itk n S 2EHOREZRFRTHREE
M2 BINT AN TELZDTIHRVREEZOSND.

AR TIEHNR AT Va2 = VIZE IV TYIalb—Yarzit>TWaA, Digital Twin
WZEBHE—LYIab—ADEBTEGE, HIHRNNO OMEF L HERIZ X 28R A
TV a—=IVTORIDIBZREDY I AL —VavE2FH5IEMNTELLDTRD, BN
AT Y a— VDA S TR AT Y 2a— A ADNIEHE TEXA5DTIERVWREEZ N
%.
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\ng
Jdiq

AFETITER O Y & % [F R (2 BB 2 (F BRI O Hl A 2 H I 8D B85 o s 0 i

B FEEZEZER U2, B—ORSR OEREERANDORZE D S @B ORI X 2 IE R
BiD#ERr %247 5 B PHINTEE L o7z, ARETITo72Y I ab—Y a VIXSETRID S
FEYIAV— RO OEHMEM 22D 2 e Rl ERE2BINT 32N TE 5 L
ZEZoNnb.
SO E UT, O - (FREEZEOBEN, BN Y a—~OXfG, R
REBEOZBENEITONS., INSIZ&kD, ¥Ial—varvTBaRENRX—VDEHR
K72 MMA AT NS, ZNSIZHIET 572012 & ) ROWRELTENRBREIZRE7E5 S

EEZLNS.
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S5

AR ZITOCHIZ0, MBTIREZHEEZBH U £ U7z FHEBURICHE  GHEL £
T, B EEZ BRI ERITHWEARY GH B—80%, A% VLA SRR, "V I
¥V T ANVEHEWEEZ L, AR e METIIIHZ 0L KRR IHEZHE £ U7 %<
L £
BlF—<IlBWTZE W20 £ U2 il DB £9. KigxX
EELODIIHD THHEN-FIEE, ) AHEROHEWIZELHLEL BT 7.
RBIZ, FAOWFFEII UHfEZ R LU CTHE, XX CTHWRKEIZEH 2B LU ET.
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