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Study on home agent design for user preference and reliability
and method for effectively evaluating home agents

Megumi Takada

Abstract

Until now, home appliances have been developed to improve convenience and usa-
bility in our lives. However, the number of multi-function appliances being used in
the house has increased. Therefore, recently, home agents, which operate home ap-
pliances instead of users, have been suggested. Many pieces of research have been
done on home agents who learn user’s behavior patterns and operate the appliances
on the basis of these patterns. Additionally, the agents are evaluated in an experi-
mental environment, which is a house that has implemented a home agent system.

However, most home agents do not choose how to operate an appliance in consid-
eration of the user, although these agents are tasked with operating the appliance
for the user. Home agents operate appliance only from the observed behavior pat-
terns of users. In addition, it is difficult for researchers to prepare such environ-
ments for long-term evaluation, although home agents should be evaluated in var-
ious experimental envi-ronments and for various users.

For this paper, we designed a home agent that takes user preference into account
and that enabling a user to trust in the reliability of the agent, and an effective
method for evaluating an agent. User preference means that a user not only wants
home agents to operate the appliances but to also operate the appliances his or
herself. Therefore, the agent needs to distinguish whether a user wants to operate
an appliance by his or herself. Besides, the reliability of the agent means building
reliability by enabling the user to evaluate the agent’s operation performance. It is
important to build reliability through by enabling the user to evaluate the agent’s
operation performance, because a home agent cannot correctly predict all users’

appliance operations.

This thesis is comprised of several chapters. First, Chapter 1 describes the back-
ground of home agents and their evaluation methods. It is important for a home
agent to choose how to operate an appliance in consideration of the user and to be

evaluated in various experimental envi-ronments and for various users. We suggest



a home agent that takes user preference into account and that enabling a user to
trust in the reliability of the agent, and an effective method for evaluating an agent.

We indicate three problems for the previous studies. One is that a user not only
wants home agents to operate the appliances but to also operate the appliances his
or herself. The second is that home agents do not consider the reliabily of the agent
from the user. The third is that the previous evaluation methods are limited. These
experimental environments are developed for each home agent, and the number of
research participants is very low.

Chapter 2 analyzes the three issues posed in Chapter 1.

Chapter 3 describes a method for presuming user preference. However, it is diffi-
cult for agents to determine what a user has in mind. Therefore, users need to order
an agent to operate an appliance and entrust future operation to the agent. How-
ever, users are always guaranteed to order this because users may forget to do so or
user may get sick of doing do. Therefore, we suggest a method for presuming user
preference and show the application of this method to a home agent.

Chapter 4 describes how to advance and improve a method for building reliability.
Pattie Maes suggested a method for building reliability. Users check the reason that
an agent operates an appliance and change the criterion values to determine
whether the agent should operate an appliance and that to determine whether the
agent needs to announce the appliance operation to the user. However, users must
continue to check this reason and change these values repeatedly. Therefore, we
suggest the two things. First, we suggest multiple explanations for an operation and
multiple reports after the agent operates an appliance. We generally change the
way that explanations are given and the way reports are given afterward. Therefore,
users can determine the accuracy of a predicted operation from these explanations
and reports. Second, we adopt objective performance values for home agent opera-
tion. Users reduce the frequency of changing values. And we indicate a stepwise up
down algorithm to adapt the criterion values to the objective performance values.

Chapter 5 suggests the effective home agent evaluation method with user behavior
simulation. A simulation evaluation method can shorten the time of an experiment.
However, we have to remake each simulator for each home agent. And the re-
searcher decides the experimental conditions and user behavior; user behavior does
not consist of his/her actions but standard actions the researcher assumed. Therfore,
we suggest the two things. First, we focus on the elements of the common functions
of home agents and design a common platform for home agent evaluation. Second,

we suggest a questionnaire of users’ actual home environments and behavior and a



user behavior simulation method based on the contents of the questionnaire and
non-habitual actions.

Chapter 6 describes the verification experiments of the method for presuming user
preference proposed in Chapter 3 and the advancing and improving method for
building reliability proposed in Chapter 4 with our evaluation method proposed in
Chapter 5.

Chapter 7 summarizes the results of this research.

As stated, we showed the importance considering user when using home agents.
When an agent’s algorithm becomes complicated, we effectively evaluate the agent

with our evaluation method.
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TEYAT AOBENE o> TE . AIZEEA 7 ¢ ABE, (EBREEICBVL T,
& D] DHGHTICERE SN ARNERIEA T2 2 & ¢, AMOAEEEZMM T2
FHRAALE2a—T 4 7N REEN TS, R—bx—T = MIEEREE CRE
ENTWHabrxFFRarsa—T 4 7@+ 5.

F9°, AIH22[ Tix GPS(Global Positioning System){ & 1% %2 V7 G R R o
AT EADEEIN TS, 1221, P45 — g v 25 A(Advanced Traveler
Information System[8][9]<°> Cybergude[10]) CiZ, BifEHH 5 B A £ TR EREES
BEYVHIEEZ B TE 5. T T, — MR B ARICALE T O BUSHERE S S
TW5. ZLDANCE > THENWRT L ERITH LD, TR LIZEZEZLND.

WIZ, A7 4 ARBE CIXERIER VAT ABRRESINTWD. HExiE, T4 A7
AHOT =2 BENTE L2827 AN ANOEGFHE Y AT A12]72 803 d 5.
B VAT L MND LT, RERFROBESCIANES 0D, NOJEGFHEE
VAT AERAWDSZ LT, NERETFRSOHETFORMEEZH FRNE T 5. < 0%k
FHITIL, VAT LOFENFNTERHEREICBI T 5 FREERBI I TOI TV 5.

FERE THHERRR L AT DB RIE R AT A2 A LT 7 r— a U avtE
FEINTWB[18] 72 & 203, FHRRB T AT 2L, B L v EFRR v 27 A[14][52],
SRR AT L24][85] 38 5. IEHBIR TRV AT AL, RRATHAR E O #RIER



VAT DTy T—L[49), RRATHICEDEIEERHA ORR[96], Fak
DTFNF—DEB BT AT L1903 5. M, EHRHIEDFEOTEE) 2 R
a3 2=4—v a3 —/(Digital Portrait[17], A F b VAR > M18D, FEMD =2
a=—vaySHRN6BH 5. Fio, FREDENTINT T2, @il D7z O AE g
(Georgia Tech Aware Home[20], 25 #%1[251[26]), Ttk 7 7V Fr— 3 (7
OB XIS LTHESY, MmO v 7 7 ¥ —23 8@ < 7552 (Kidsroom[15]) 23 &
5. XL AALE 2—T 4 VI PALREMIIEE ST, A7 0 AZEM, EREA~A
FoTWN5D.

IHIT, Xy MU= OB J o THERDFEERA OREREZILFTE LT, Wb b
BMEBEDREINTND., AS— N7 3 272 EO/NIOIERERN D, EWMFEEDHE:
TE[L2][4] oM T A L 7o i AU EE (51161 [93][94] (R IR m i o Hh & 72 &)
MARE L o T&E 2. ZLDAERE THERFELEATE L L 91T, HERNIZH—LX
v T =7 OHEMEL NI, T2 20E, K217 X912, FREENS XY hU—
7 L DIERAZHAAT O 71 b A VRAREEIN, AL —a VAT ARSI AT
5. [HERFEEOT T N LEEHNTTIE, SHEEOBNICEbEHENHS. AV
gs (7 L ERAN— KT 4 A7 72 L) Tid DLNA(Digital Living Network Alliance)[87],
HYFHEZ %5 & L7 ECHONET(Energy Conservation and Homecare Network)([3],
ZigBee[88], Z-Wavel89l L W o #tgnZH5H. Fio, XL — 3 VU AT AL, Java
~R—2 @ 08Gi[90]X° HomeOS[91], LonWorks[83]23BHH XN T 5. VAT LADE
EMEORFERC 2 —Y U 7 ¢ 72 EOEIEFEBRHHEA T 5 [22][86][92].

=Ly T—4H

\
FLE

AL —k1d @3 La—%
OSGi.” |

HomeOS B

H—E R Rz
FHORRT—kHTA il
ECHONET

o SR
Z—Wave }‘%ﬁfﬁ
I—Jx bk l
A—A
WiFi o
ZigBee

1ERImR
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(2) IR—LI—Dz Y PV RTLOME

K21 TRLEEIBRAF—LFy NU—7 LIERFEEME L2 & T, KFEMS
DFFOREREN I X 72, 22—V OFRMEMED M L L722s, —J, —¥2T 5 BENEM L
fo. 2T, BAEEEICT 572010, HEOFERMFL B THRIECE 2R &2 ¥
Ty b EICRETDHZEN0UBIBEIN TS, LL, BIETHEDORY D
HELE =R ThRTEe o720, 2L, 2—VFIC L 2 8EEZRITT o 48—
L=V ML L2—PICLDFEREOBEPP RSN TS, ZRET, 1994
D Neuro House[27] Z1Z U & L, 2002 4 MavHome[30], 2004 ££® iDorm[41],
2010 £ CASAS[31l72 D7 uy =7 hTHIZERED L T 7.

R—bT—T = MTEDEERITIE, FERGEORE, 2—FORN, 2—F 1T
%E@#%,l*?®ﬁ%ﬂ5~/%%ébfﬁbhé.%@k@,$—AI~V;V
ME, K2.2127 T L5 REEHEM OIFRETUFTE, o, 2—FOITERI %
BHT&E V%5 %Ltﬁﬁfﬁﬁﬁé ZLTC, bz —Vxr ML DEME
RATIE, —MICK2.3IRT LD T =77 F v 2T T b, 7, (FRE
K%étyﬁ%§$w DIEH A EEL—L DB & OA L, RULUZE T 2 K EBREL
MR+ 5. #EL—/L DB X, A—AbT—T =z MCEoTREBEFIENRRZRDN, &9
WO KT EDFBEREMEEIT ) REL VI L—ILBBEFESN TS, =& 20E, LB
oY BRa—FEREmT L L, XM, BN, R HEORIEZ ST D &V o Tt iiEL
—ADRBEEINTWD. KIS, OQFEBAEOLZEMEDOHERIZH N T, FERIMEDFITIC
FERRBAED RN D & 2GR 5. falReEE &1, BREM3B(CE A -HMETOTT =
Y OEFEOEBCEXOEHEN R AEHELZ B KRB TO I 5722 5 ZE MG OIE
L ThD., —RIIERE SN TWAL—L &G DB ~&k+ 25 2 L2 kb,
2=V DERIC DR N D BRIERITO— G 7kiE L 72 D Z L 2FhIET 5. D%,
OBIERITE FATT 5.

h—7 2,

DR

Yk
BE

X 2.2 m—LbxT— x> N OEWERESE 5]




e OEE <«

FIRE ‘1’ #4E)L—LDB
LN

REIR(F QFBRAEORLMERE | €<— l
I IR 1EDB
ORBIRIEERE

X 2.8 BMERITT AR —Lbo—V 2 hO—BIHET —%F7 7 F ¥

R—bhr—Tx b EN BWEERAIT 21T 5 2 3#EL—/L DB IZREkSND
BUEL— I Ko TED D, B EL— L ORETIEIZIE, FMAFRICEIDHE (=F AN
—hTur 7)), 2=PFICLLHRE (2 Fa—¥TFnrJ L), f—bxz—Y= |
L DFEITToND.

FT, ZX A= LTS T AT, HECEREEEZGATER—L3y NT—7 %
BATDHERC, HMER—FICHE DBV — V28T 5[98]. = —H1%, #HM
EREAEL— NV E B ER LTI, BEMERE BT O 2 & T, ELSEBERITRITOND Z
EEREETED. Fiz, 2P I RWEERITHARAE L L &1L, =—FIXFM
FICHHETE S, oL, HH#HOH 22— RHD THR—LF Y hU—7 VAT A
EEANTHEGAICHSR, BRAPRIZZH[99]. £, =—FIZET 25 L 9 Ic#EEL—
NVERGET H7oDIlE, 22— FIXEMBEICHEMCHAT 2 0ERH 50, T XTH2—
PRI ST TEE 2 DT TiEe W [100]. BEFAZE A #IEL—L DB 258l S ¥ ThH,
FHICHF R EOEIC L o Ta—F D R ENRBHEN LD > 256, FMEITERIEL
—IVDBEIEZAKIA L 722 T UL 7220,

Wiz, =¥ Ra—H7a /7 AT, 2—FREREL—LERET 5. BEL—1%
Bekd 570070 s T ASREBINIRESIN TS, Yl 7 AZER TN 22—
ThIUIBFRTE S, LL, 7rr I ACRNENR—FIZF# LW, 22T, 7'm
7T 2ROV HELREZEIN TS, 28 21E, ABIPREEEEL T\ HREE
fifi > 7= J71:[56] [60]° A D EE 2 FV = 0735541 [65], A0 0 090 — L%
W= FiEB8]59][611[921[95] 3 5. = Ra—H 7 v /' J LTI, 22— R#EEL—
NDBGEBEIEEIT) . T, 2—F T E I & X ITHRIERITS RS0 80 )
ERITONERZIETE 5. b L, ROUTHE S 2 WEERITRFEITSRZE LT, £
OEHZHETES. LorL, FEHC—VOAEIEEEREOEBILNH S &, LEITG
CCa—HITEEL— LV AEE LR T TR b, £, 2—FIXHHAEEOZFER
ExEABYLIZT B7-012, %< OFEL— IV EVER LT 57w, %< OEEL



— VA ERECAERR T 5 2 LI T3/, Blase O ERR[102] TlE, ot i
RFBINMEL MG DETZBEL— VBB TEX 2 WHBRE DN W=, 207, 22—
D YNBIE L — VBB CE 2T U, BERIT LN T e< 2o TLE ).

R&ZIZ, A—bxz=—Tx MZX25E[27][30][41][49][66] TIX, FEENOE
FEMBOEREZIIG L, 2 —FOITEI XX — 2RO L, BELr— V2869 5.
R—AbT— = ML, 2—FRBEIATEY Y — 80 1T o 7RI L o TERIER
TEATOME I RO D, RFEMRFET LT U X ALIZ1E, MavHome[30l12EB1) %
fEi~/ =2 7E5 b, Neuro Housel27T/lZBIFH=2—F /L%y hU—7, iDorml[41]
2B 7 7 P B EEBIT AT XLANH 5. BlF—/L DB B S D ERE
= TFEHBN R R D2 ONTHEINT 5. A DE THRIERITHIE X, =—
PFICLDBMELRHTE 5. £, FHIRP2—FOAEFEEER & Ta—FOITEIN AL
THZENRHDLN, F—bhxz—Tx MIFITIZEBEL— N2 FE L, el —F0
TR O KHE LT ERITA TE B L 512705 22— OITEN A bt - B ERAT
OFEBUCHE L= HFiETh5D.

LL, 2—FRFEREOT X TOHBLEZZATND LIFRL V., 2—FHE
MEELLTDOFEBRIENR S HICHEDLL T, F—Lbx— V= o MIFE LI EEL—
S > TEERITEZIToCLE Y. 72, A—2x—V =0 FBALTLHIE L < #81E
N—NVEFETEDLLEFRL 2V, A—bxT—T = FREEL— VR84 5 F TIZ
RE 23730 D 7o, BAEATORBEMNLEE T 5. 22— o O TR LITEIERTTE
fTOoTLED. BT, A—Lbx—Txy bOFEETNITY X LIHEA 72— OITH)
ZFETEDLOICHBEPEATND. Hir o —F 2 E L TG ERZ L T
DF =AY AR

~

/.

22BERITOLI—YER~DER

AKEiTlE, £9, 22—V X D2FERIEEEMT 256 OBIERITICON TR, &
2, RUUZIS CTeAVE B EDOFHEIC SV Tk R 5.

2.2.1 A—HDEMMIZ & BIEERTT

R—bx—T v PRI =P OBMEEZ TR HEOBRIEITIC OV TRT.
JENIZ & 2B IR S AD) B &V, D &9 R E AT 572D OS>,
BUE G OFER P EXNT D, A—LbT—T 2 R E S WO T EDFKERIE
ZAT DI E WD BB — V3RO ID L EUEZ W TERIT 5. 2L 2, #ffL—
WET R BB E, 230, —H0 R 7 DN HLRNICBE L7256, ERNO R Z 5T, |



ZX 24 DX HIZRT. FTRHWIRWTO K723 ID E8fE, =—FR K70
SN ERNIZBE) LRI TOES 23 ID E80E, AT 325800 ID LRRHICE S5
BEHRETD. ZNTIHE, 2—FNRARLZE EITHE LBUE S R UEIZ 7 S 720
A, FEBENFEITSNRV. 22T, ZRZEh0 ID EHEPE TR EZBEESIT 5
T XA MM TOIL TS, T2EzE, AZBEZar T2 METoHE, M250K
INTEST'E 123900 UL EIZ7e 072D BIZES 3 228 900 UL & 7roiz b X,
Z—PFNRABLIZRNEERET D, 2Tk, JEOvU P 1 L& 2DHICIEEZR-E5
ZEMTE, B PKE MR D DFREFIIH ) Z &N TE L. o, 2—¥N
BEL— VBT DBRCER A LT < e b,

L)L, A==V NI —FOIT o e KEBRIEE Y OBERITLIMTO 2 &
MTERY. =PIV OLERBICAD ERHEL DT L0, I—T &8I 52 & TH
BERALLTHHPRBEITIWAREG® 5. £, MEORALZOITLZ L2 —
PIZ L > THMTEHERBECIER2WEE b5 5. 22, 2—RHEORIZ 1
DT DIZOTF TN LT DL, 2a—FRHH THREBRIELZITO 2L EZHELAIZL T
HEZEZBND. ZDLE, R—bT—V = MIEERITZ LTI 2R, oF 0,
R =V M= OIT o e FEBRF2BERIT T2 2 P LT L bk &
IR B 720,

if then
[Eﬁtyﬁﬂ]ﬁ[ﬁﬁtyﬁz] [ FREAL ]
1000 1000 ON

2.4 HHiZ2 R CRoIR S B E L — LA
= | EAt Y EALH2
| [ AE ]_[ 9001>JJJ: ]-[ 9001:,L/J: ]]
if / then
e
A

X 2.5 227 XA MEENTZEEL— LS

i

2.2.2 KRIZH C=-RBIREDFEH

FEMEO I E AW ARIREOEHEIC OV ORT. 728 20F, K26 17T X9
2, BEREZHLLTLFEE LT, BHOSITLSMNG, 1—7 2T TEILE An
%, HENKE S RWHEERIAZ ST LR, W HERH 5 L35, A OREE
POHBEBENC L > Tl LIERBEERIELZRIRT 222 E2 615, 20X 5 IR
BOEIRBEBEORINV AT MIZ U T FANT V2T H—ERLMIN TN D, 2
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VTXARNT 2T —ERIZL ST, BENT HFEBIEOIR RSO S 2 71T
FORELZITHI 2R EZ LN TWAH[107].

Fio, 22— L RE 2T 272 0120F, 27 2 NEOREM T b=
— PG TRETHILERDD. %%%%F&wot% SOHK LB Y OMEOR
BB E, = —F o7 68T 5 kR [29] 418 E S hTns. =—
PFICAEDLETHELLT VI YICEHAR T L—L U —7[97]°1 & 7 = — X [57][67]
LI SN TWD. 72720, B SN B BRER 2 — IR T2 2 0%, T
X, F—bx—V = FBRREERELITT 5 &, =2 — IR BT ENT
BENDNLT, IRELLTLE D BN H 5720 Th 5[103].

YU RE BN D DERICER N L2 2 & T, FEBIEOBEWRIZE DR
REMELRIRETRTAZ LN TES., 2L » T, 22— RFERIEZITHOHRES U LI
— I L > TED 8 2 FEBMELZ TS 2 LN TE RN H S, LivL, :w%f@
ToTWAREREDTNTUIH LT, A—bx— = MIFERIEOEIERIZ
t@@ﬁﬁ@%@%@@ﬁm%?é_emwﬁ_&ofwé.%@t@,n~%ﬂ§ﬁ
DHLHDIZDIZFITLTCODENE I M E WV IFTERIFNEF ST,

o —| BRI EhtEH2
| [ AE _[ 900LLE ]-[ 90024 £ ]]
if / then
AZ | B2<T B

e —
BA%<9 3 ] [ SAHERBLN ] [ =R €AY A ]
2 $

[ %“1 ) [ Zons ] (mceian )

X 2.6 2T FARNT V=T P —ERZE A LIZ#EL— L ZHH)

23 h—LI— Ty FDIEREK

KEUT I, A—bx—V = FORENRFEETNLVIY AL THD, MavHome[30]

BiFsEn~1r=27E5 0, Neuro Housel27]iCBITH =2 —F 3y hU—7,

mmmMﬂ BIL277 VBB EBEAT AT ALEHPL, £FEET LY XL
DAZHEME DI B2 77T
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(1) MavHome(Managing an Adaptive Versatile Home)

U REEBRIEDOIHHRE RN~ LA TETVICL o THITL, 2—PFIC X D FEER:
B2 FHIT 5. K 2.712 MavHome O > A7 AKX [80] &2 /~d. = —WIZ X D5 E#HR
E(Event) Z1TENE I (History) & & 4 (2 Data mining, Prediction, Decision making
IZELND. ATEEIE &1, = —PRFERIELIT O £ TOE U HEROCEERIEON

WTHDH.
%L:)P rediction
Ewvents T

[T
Arbitration -
(ARBITER)

(ProPHeT)
&
History
(10
Argus}) Resource Fault
Data mining utilization tolerance

(ED)

W
Feedback Events ﬁ

2.7 MavHome @O > 27 LKERKX [80]

Data mining(ED: Episode Discovery)[81] CiZ Event & History ™7 — % 5D /34T %
179, MEOT—2FIL L, BAMESCEYIME (BR, WA, BH) Z20md 5.
Prediction(ALZ: Active LeZi)[82] Ci%, Event & History O 7 — X F|) 6 2—F D JEY;
AT OB LB 2 k95, & 51T, Decision making(ProPHeT: Providing
Patially-observable Hidden (HMM/POMDP) based decision Tasks)|% 5% #/ED TH|
EFEITHEZAT O . 2—FOITBOEENAHATH D720 ICEEHEN~ Va2 7ET L
(HHMM:Hierarchical Hidden Markov Model) & AV 9, $ak L 7= 40 @isk~ v o 7 ik
&7 /L {HPOMDP:Hierarchical Partially Observable Markov Decision Process)%
M.

ProPHeT Tl Episord Membership(Epi-M)[79]iZ & » CF — X &2 4K T 5. 7
— X HEXEO B 2.8 127, ALZ TR L= 7 — 2 Hixsi%, Not Home(301)%° Living
room activity(234) 72 E OO TN ENN TS/ — K& end THH. ED THH LT
T—2 5N ALZ OF —ZREED TR L~V D ) — REBINT 5. 72720, & P
ND ) —ROT—=Z2FNE 1 FEE T 5. I TLL~LvD ) — NIZEEO T — Z FIHEAE
THEE, M/, — REARL, T2 T —Z3z81 5.

Epi-M O%% 7 — R TOZFERIET, QIR TITEMMMEEEER Qls,a) Tk 5
5. sliZa—YOIREE, a FFERELRT. FEHE LEBIFELIZ0ND 1 O TH
ET 5. TEMMEEEL Q(s,2) DM r ZHEINT 285818, /— RsihbH /— R s'l0ER
L7z & TR LI FERE a B ELWGE Th 5. WIATIH M ERE % Q(s,2) D r 5
VI DAL, BIRUIEFERE a2 2 —PREET L5560, BIRULICFZERE a
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DERTHLLETHD.
Q(s.a) «— QGs,a) +alr +y06".d) = Q6. a)l . . . @)

TN

| Home |

[]\

1
/ D g @ g o0
i 4 X{ \\‘f
i
/
lﬂf\r’/n]i %1 M2 (W Al
N T\ OFF

2.8ALZ & ED Z#lAEbE 7z Epi-M ICB1) 57 — X #i& D 15[80]

B~ aZ7ET7 Ve Mns 2 LT, B — a7 —2ETER Lz, 22—l
RERRDITHEATTEHEE, 207 —2Eaiiky 5. FEM ERZ L Ta—
IR I LAT O #AEL— L OITENIE B AL Q(s, @) 3N L, = —F B EICFEAT LIZH
BRIEZMITT D L 127> T,

(2) Neuro House

HEY  POREE L HC L > THERIEOPEME EIHEE 25 E L CHERIEL
D527, 2—FRAET HRNCEKERIELIATT D201, =2—F LRy hU—
JIZE>TTFRLIZa2—FDEFTE AW 5. ZiLE TOMZE TIIbEFar (28] & &
H[29] % %5 L LCn5. LU ClE, PRBIZRE[29] O Hilf# o 2 7 4 % #ilZ Neuro House
DR FGEEDAT D, 7T—F 77 F v %X 2.9
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light
switches

occupanlcy
mode —
orienting cost
mechanism| | — evaluator _‘
anticipator
state Q learning
natural light estimator controller
estimator ¥
light ™
devices

2.9 Neuro House D7 —F%7 7 F ¥

sensors D11 occupancy model & anticipator, natural light estimator (2% &
N % . occupancy model TIXEREDIEN L I nba—F DONEEFRKHTT D.
anticipator CIL 3D == —F /LR v T —7 2K > T 250msec % D2—HF D& %
T34 %. natural light estimator TIIHRI DX E S & IO HREE D B B O IEATIR
RECOMEZER KT,

orienting mechanism |3, FEMGBEIEOZ onT L7205, 22—V OFHED AH,
We==NOR D SZ, 2—FDOANETH 72 E%, cost evaluator & Q learning con-
troller |Zf5 2 %. state estimator CiX occupancy model & anticipator, natural light
estimator 7> 5 OfF#H % cost evaluator & Q learning controller T 9 FEIZALEL T 5.

cost evaluator 1%, MO 5 S O it 2 = — P O Ptk & {H#E E 1 OB T RAE
$ ¥, Qlearning controller |Zi%%. —HOMPREMIX, BIHOKEEZ —FNMEET
HINEIMIZE S THET 5.

Q learning controller |%, = —H DIEET HHESEDHEON L S, = —HF D A=E
T 72 E O LU 2 MR EZET 5. WU EX, cost evaluator 7>
5 @E@Eﬂo)ﬁﬁ % & O fcith & A2 X(2.2)1 _T?ﬁ@ﬂﬂﬂ B Qixud B3RO D, xy
IEREZ ¢ 2B D EEOIRNL, wlFRZ ¢ 1IZB 1T DO ELZ T, 2 —PR(EET

45@@5({% x¢ (ZHRH D VHAT IR TE T@Hﬁf(5 BRpE), % 1 o —F o AY [EEO
161, 2705 5, 6 KAL), #%E 5 50— OHAD O 226 1, 205 5, 6 KAL),
G EOMEF, b, BEITE2)TEL, RUHORE uid b Ezﬁ%(o({éﬂ), 6, 9,
12, 150 KRMENSHIBIRT 5. F72, 2—FRRIEOTHE ORI xe 1%, 1WE 5 HD
— WP AEOHEREHO 225 1, 280 1), % 20 % @1~%)\$@?&(ﬂﬂlﬁl§i(o AL R
2L b)) TEL, Egﬁﬂ@ﬁxm ucld 2 BeBEEURAERS, A OBIRT 5. F72, =—HR
FRAAZ 38 E LE L7z & 20E, 1TEMmERe % Q(xeu) 2353 LiE 7.

Q(xpu) e (1=0) Ol m) Toumaxyle, + A QCx, )l -0 o

Za—INRy U=l X o Ta—YOEgGaize T L, £ OfEEHT O £ Y]
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7D X ?%ﬁibfb\é FRAAZR Y BECTE 20003, = — Y OJESFT PRI E
LEREETH L. FEMEDLIZONT, =a—J Ry MU =228 TRIRER? &
<7V, ELL 22—V ORGHME TR TEDL LR D. 20D, 2—FDORGHT
HIZAE LW E D hOHFHE, =2—F %y T —7 OFHFERN LEUVMEL D &
MEIMITE > TITHo T D, FHHEEER[29] TITRRBRMIC L & WMEE 0.7 & L7z, 7272
L, #FEICL > Ta—FORBHROTFHNRTED L ITR2> TR, KK —F
DIESGIT O FRNTTE~ZITIT R R o Tz,

(3) iDorm

B EREREEZRRE LT, ROUCE LB ELV— 2 7 7 O« Hm & BB T L
Y ALEMAEOETEETS. {mrﬁ/ﬂ‘@ﬁgrﬂz Y EWS ATMEIZA =
v 7 Fa'g*&ﬁ X ofﬁ%b\%d\é WEWS TR SEICE SR 5. ATMEEZ KT
R EEITHT D EEL— 2 FW T, Hjjﬂl_%ﬁ%bb HA =y TR A IR L,
%%@%%ﬁ%ﬁ’\@ REMARDD.

iDorm (2815 7 7 ¥ ¢ HEgmOwE A K69 =+ 5. 4 A1 HEIRERTEMP),
SAZIRE(ONTEMP), =EANEEE(RILLUM), AMHBEE(ONILLUM) &, 2 ) (FED
EHERH), MEOFEHARD) BH 5. K 21012 4 ANCKT D A —vy TR %
R ATMEA~D A 23— FEIRIZIE low, normal, high @ 3 S3H 0, Ko
ATMEIZK LT EOBEITY TUXE D202/t S5 A5 . fitihofEs 71— K&
SIS, 1211102 2 BACKT D A v =y TR ERT. HAEA~D A L 3—
> ZBAEITIE, very very low, very low, low, normal, high, very high, very very high
DTONRHD. 72& ziE, ONTEMP 2’ low ® L&, RH % high 325 LW HL1—b
WZxF T B HEORD FE2FHHT 5. ONTEMP O AJED 8CHEAE, ONTEMP @
ANF low E¥IEL, AJME low D7 L— RiL 1.0 £72%. RH Tld high ® A > /3—
vy TBAIEIRL, 71— R 1.0 1Y RH OHIJIEIX 67.5% & RED.

A

[Mcmbcrship Function

Low Normal [ High
\
/ \\ // N\

0 A B C J

1

2.10 ASEA~D 2 23— FEIH[69]
(RTEMP and ONTEMP A=10°C, B=20°C, C=30%C,
RILLUM and ONILLUM A=300 Lux, B=400 Lux, C=500 Lux)
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F Y

Output
Member ship
| Function Very very |VeryLow Low Normal High |VeryHigh| Very very ]
( 1 Low High J
\ A
\ / \\. /\
\'\ / \\_\ / \\ /
/‘/ \/ )\
A kY
) A SN/
/ AR N/
/ A Y /
0 / h \ »
Ld
A B (& D

2.11 HE~D A 23— v FEi%[69]
(RIA=0%, B=20%, C=35%, D=40%, E=50%, F=70%, G=100%,
RH A=0%, B=30%, C=40%, D=50%, E=70%, F=85%, G=100%)

BT Y X N%E DT BBV — VAR5 Associative experience learning
engine(UK patent No 99-10539.7) % #iH 9 %. iDorm O HJ11L, very very low %
000, very low # 001, low % 010, normal % 011, high # 100, very high % 101,
very very high & 110 &9 H/MEIZER & BAO 2’&&%””/\ 6bit DT —ZF| & LT
o, =2—FITEER %Z /L —/1{k L T Experience Bank (ZZ&F&9 5. Experience
Bank [IZEE L TV A2 —VFOITEERN AT FEZHZ 5 L, Rule Assassin 1235
b\T/bﬂ/b@ﬁﬁﬁﬁ*ﬁﬁ@%ﬁﬂ@%ﬂ%Iz\“C{E‘:ﬁ'ﬁ B2 S0, = —F OITEERE A HIFRT 5.

FT, 2=V RFEBIELITo72 L &I, ATHBE O ANEIZE T 57 — #5114 R,

ST ATBEIETOH T — 2 51 L BURD 2 —F D Eﬁ‘@#ﬁw@tﬁﬁ*f d
BB, WIT, 22—V OREMEE DEDR/NOW T =23k LT, 7—ZFNINT
DR (AZX) T —ZFNINDOEE (ZRER) L\ )W Z1T 5. Ej‘ﬁ?@ﬂ/“—ﬂ/ Ruleb
& Rule7 IZxF 3 2L DO % [X] 2.12 1277, Rulebs & Rule7 ~DA X T, Crossover
Point (X&) TANEEZ 5 Z & T, Rules it 110001, Rule7 1% 000011 &705. 2
REBRTIE, ENENLND 4 DHOT —4 % Mutation Point (Z29RZEH ) & L,
Rule5 13 110101, Rule7 /% 000111 &7¢%. LLEIZE 5T, #i72iZ Rulel & Rule2 78
ERTED.

BRI T VY XA K DRV — X, 22— OREME & OEPHFIT/NE s
IMDOFHM L, — AR — N E D INDRERR DRI, N—vE LTRSS, — XY
TiEApvwr— b, 72e 203, BEAFORIEED L EOERE bR S 2 FERE
WS L— L THD.

16



K RH Rule 7 RI ' RH
v v Y v
11110 O 1)1 0 010 0101
— Crossover Point ——® T
Crossover Poin
Mutation Point Mutation Point
Rule 1 Rule 2
RH
RI RH RI
v y v
1 1 0 1 0 1 0 0 0 1 1 1

X 2.12 BERT LT Y XA KD — VR [69]

7y HEEmEAWD Z & TERIEL—MZBW TSR S EE A D L oI L.
FEBIFICET /N — VAR EE TR T 7y Vs Tt 756 2 & T, /v
— DT —FBEEHPK LT, EEHTLTY RACL ST, BELV— Otz X -
7. FEPNERICONT, BEL—ARN—WPIE Ltk & /oo T L.

R—bx—V =y FBRBRIELV— N 2B T 550, BHx DRt P RFERED
BN OEIENV— NV EZREIT2 2 ENTED. ZNICRY, 2=V OITEIRLb o7z &
T, BAEL— VBB 5 2 N TE D, 2— P OAIFITwE L 7o EL— )L & i H.
ETED LWV BT, A—bx—V = MK DFEITHERE L — L OIEROTIEICE L
TWoEBEZLND. LnL, BEL— %2+ 832 £ TREADD NS, Z07
D, BERATOREMHIIEH L CLED. £, 2—FOITERLbo25GE, FH%
LIETHEND S0, —RRICHEERATOREMENELS 2 5. FENEDR L, Rl
BERATORREN L <2 5.

24 R—LI— 1 PO AE

R—AbhT—T = MaiHiid 5 5150, REE TORMEGEE Y I 2 b—a VB
BCORMETER DS, Ol T ikz B4 5.
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M2 URT LI RAF—2 3y M=V Z{ATETEZHEL, OERERRIZHR
FHMETe = & CRHm[28][29][84] 21T > T D, TNET, A—bxT—TV = O
Tuvx=l hETIHE, =A%y NU—7 OEEGESE VI L D —F O ERH
FikE oA — Az —Vxr MIULBEREHRBIIT L TR SN TE . T4, A—
Ay NT— 7 A T DR OB L3 A, EEICEE B IGE S, A THEA
TEDLRIC > TE. EBIIB T HHREBRFO BB FITEHEMRITE o —H L
HE CTHR Lo —F oo EMFHE[99] b iThbh T D

Lth, BAERATORBEDFEMI N EE & 72> TL 5. HEROFHE S IETIX, FFEDRS
@%m@%%ﬁf@ﬁﬁe@ofbiofwé FERFEOFM FIEICIBNT, FERSGE

I8 2 T2 A FEBR D i) & YeBRE & 28 2 T R EBR O Fh 2 LU RIS T

(1) RBREHZEA-FTMERESH
Ocha House[21]

2.13 12779 Ocha House (%, #4727 XA N T U =27 —ERADOERNP T
HEBMBREAZIREZ LT, ERERIEIX, ATV, U7 VRS E, NETHEE 2D
HEL L2 & T, MEOMMEIY 2ZE TE 58927z, K214 OEIZ, FHEK
X R DMARNVTIESNiE Y L— 2 %2R d. £72K 2.14 OAIC, BIFRSX v
N —7, 2o PR EORMRERGIZELTE DL LTI 27 L— AT RDIEEZRT.

Ocha House Ti¥, fEE~NAT T VAT LA HIE LEESITE=X Y 7 DOER
[105] R EDAETEEFIC L > CHBEDRREZHE S EL AN A—ARIA 2T =2 — 2D
FER[106] 23T T\ 5. F72, Ocha House N % H 7= EB&[104] & LTI
s —Ey MIT A AT VLARN AT %5 %L/77//a/:—74X—F%%%T
HETRA, T 4 AT VA EEBET A T B AE DY TE IR LRSI L - T
AL T T v T XET DR, BEOLHICT 0 27 X ATEREL, &
FHOIRDLI hﬁ’(%—?%"/l’ 7 A %_”TQ 235 D1n1ngPresenter N5,

2.13 Ocha House D& 2.14 Ocha House D /F#HA
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PlaceLab[43][44]

PlaceLab TiX, AMDOIETORESLIAEE T 5T A ZADORE R %217 H(ERE %
PERR U7z, IRECIE, FREICINZ, BEOE N OKE, TAOMHEAELFAIFETH
%. PlaceLab OEBREREEICIL, 2.15 [T X 9 IS AR O Bk 3 L RIS,
AT <A THEENT S TEREARETHD.

B D G —reeer=—
4 2.15 PlaseLab O EBRBIE & & 2 4§ o F R W

T ORI X 21T RO R A L2 [45]. g L= 1, PlaceLab
DFFARE (R TR, BOBUHREE R Y, BERVY, KERUD),
IEEE P46l R 707 M, %2, BIEo#HRE Oi s i), RFID(Z o —7 12z
RFID OZEH[47)1 2 B3, # V28RO bW 5 b O(EAY), #MfaGE, =2
Ea—HDIIAREF—R—F, BUFOT7—LL AN, KDH = ENAHT D)
Thob.

EERCIL, BRSO~ 7V PlaceLab & 10 BE{FEAT. Y5 —4% 30 1>
28I T, FOLEOT—EDLFEHCIEBI A 0 L. £, EBEOIRENE, 5
B o T A mifg & CHR L. EREREZIX 2.16 177, T LERELGiES
BRUTIE, MEEE Y (motion) DITEMR RN R b md oo, £, a2 Ea—20Off
MZBR< &, RFID OfTE S’ R b7z, JRIKNE, SITEIE1T O & TR S
N57—4% &N RFID 3ot oV LN, DianzdThHo72
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X 2.16 &I Xk AFTEhERR OE M [45]

(2) HEREFE A -HlREREH
K L) [50]

B 217 IR THEBRBREZER LT-. KREEIEE 0350, REE 0
oY, BORMAE VP E2RolcE PRy NU—2 B0 5. BELE ML, 5A5L
FMZ T AT ZRLE LTV, FEREICIEX 2.18 12787 1274 b Phyno BREWTHSH.
PERE TRy MZEELNT 5 2 & T, KERGZOBRE, ST =y 7, BElL e
DEETREAT .

T — l@! S mlm'h g ol
IB=: aﬁlﬁj% |~

i e [ 1 -
EEOEEENC a5
T 0 ]

-ty e oy e EE!'?_?F ”
a0 &8 | | N T @ e
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i I 1
X 2.17 W0 OFEERBESE(51] X 2.18 ©7R v  Phynol52]

ATEEBR[52]TIE, 4 HOFENZNE 2 BEMEOMBEAIL L, SHEBRENSLOT
Uh— ML AR Ry e D aI a=— g VORERDRT AT o, Ry
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T3 HIEENP-oT2. 4 B HLUBEORMEIL 80~90% & 720, aiy Maft LI-FKEH
ROBEICHIRE X BMTEoT-. 7o — NTliE, BT = v 7 L PREK TEmEN
BN -T2 E B Z T WERE N N=. F72, Ry MR LI LU E R 2 LOFE
3FHER L7=[63].

CASAS Smart Home (Center for Advanced Studies in Adaptive Systems) [31][32]

2.19 (TR — Y OAL BRI, B 3G © & 2 (E8REE[38] %2 7T >HE L,
ENENDOEBIIHEREN 2~3 » AR, EBRHOT =2ty MG LTWD. #%
BEIL, EEDPOEN, Xy NETEHETHL. 07—ty MNIEART 7Y r—
a VOGRS TV S.
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- 20X, O HREDOT —H 'y bTEE LTI — o Z R O#ERE 25 H T
T HAREMEZRIE LT A[34]. fhic, =R X —IHEEOHIEEZ BRI L LI-2FERICH
FIHENTWS., 1HOTF—ZtEy hnbaa—HFOIEE) &I = %L X —0O R IE35]
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PA XDx v M8 ZFAR L T\, IO U A v L ABEEHK Zig Bee & U
Control4[39], Card Access[40] CITEMR & 0 K7 OBME o, IREE 716
DT —=ZZNETE L. PEND 1 FITEGEEHN TR TH L. 5%, G 120 207
TOTF—ZINEZTELTND.

S EZTFERNTE D Z L ESHICB WAl B2 2 1Bk + 25 = & T, B
5%%*#f®%%ﬁ%%m@¢é*&ﬁﬁ%é LovL, EEEICBWTERSMO
EEATREAR IR EE OB 21T, R PROFER S LB D, £, FHMEREOZEE D
%_,‘:;v~ya/%ﬁmbkﬁﬁk%®7%4/ﬁﬁWd%%ﬁw FOEAENIE

[ZENMET 2 0 DOfERRITOl N BT 70 5. FERBED BRI 2 28T L 72 EBRIL TR Tl
RNT D, FERRITAT O TW D HEIT D70,

FTo, EEOEBRE TORBFERRICIT, SEERE D BOEM D 5800 H oM, EBERER
THIET DRERNDH L. 7T A4 N —DESCHIRE DGR D D120, HRE 2T
T EIFEE LW, BEOWERE TERTHI2E, —Ab0 oEBRIIMICINZ T, TOA
By D05 . BAEDEBR AT, ERREOAEICET LML, EEE
D BRI & FE N MBI 2 5

242 L al—IaVIREBEBEARAVWEEAE

R—bT—T = MR DEAERATION S 2 Al E R 2 BRI T 5 72018, v X =
L— g VERBETOFMBEEBR IR SN TN D, v =2 b— 3 VERBETIX, FHEM L
IEEEHBE L, FEMRO o, ZMERER EARET 52 & THEREZMHET 5.
FEEE U2 (BB CARZE DO 2 — Y M TE 5 2 & CRlli&1T 9 .

Parisa 5[74]0 v 2 2 L—3 3 U EBRCTOEREE 4 X2.20, 28280 2 —F O TH % %
2. 1R T, B2 D2 —PFOITENIZ N Z O] & BEHIE CRAESE S, 2L
#2102+ 6« 8OITENIRFH & RefEIfR A Vb e, F£To, FITHORED 22—V DK
BRI L EBRE DR D 5.

17 ADy I alb— a3 28BN, 21026 8D{TEIE / A X & L CITHEH
B BH L EREREZ X221 T, A R{TE1312.5% & 0 #N9- 5 & BRI
T L HEOEIG A LT,
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Lights

o . Example
Mation
o = Sansor
f f Oven
g ;
— & [$
S ] : | /
- a +4 -
- ™ - )
- L] .
' i ~
] 4 . Water
t )
- o ~ " | ¢ -e Sensor
- )
“ © ™

X220 I 2l —a s TAHHEROLAT Tk

2.1 EBRIZHW D 2—F D1TH)

|| Start time || Period || Events
1 6:00 6 hours (1) Kitchen-Light-ON (2) Coffee-maker-ON (3) Toaster-ON
2 - - (1) Sitting-on-Couch (2) Couch-Light-ON (3) Music-ON
3 700 24 hours (1) Bathroom-light-ON (2) Water-Hot
4 10:00 24 hours (1) Windows-Blind-OFF
5 15:35 12 hours (1) Sprinklers-ON (2) Walking-to-living-room
6 - - (1) Walking-to-TV,TV-ON
7 19:00 6 hours (1) Dining-Table-light-ON (2) Music-ON (3) Coffee-maker-ON
8 - - (1) sitting-on-Bed (2) Lamp-ON

XOCIATENNVE Z D BHIR F o T

Noise Injection Results
=3
g 10
g # - #
& o
E &0
® a0
2 2
S
% 0
.% 5 8.3 10 12.5 m 33 50
Nolse Percentage
= Correctlyidentified

[X]2.21 FEBRHE R
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25FEH
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(2) h—LI—C v bDIEREM
INFTHR—LZ—Vxzr NPR2—FOITEINN Y = 2l T 50T L
URLABBRINTE T, 2O, 2—FPR 0 IKTATENC I T 2 #EZ BAERITT
T LN, IR LODRUVTENZ T HEEITEERIT ST W 2720, 22—
HEVITORWVEIEI I —REBET 5 2 LICFR EE U, BERITATE 2
KThIwnezzonsd, UL, 2—VRHF 0IThbRVEEZIToTZ 2R — L4
T—Y = M HFERATE L FIEZ CTEIERITT DTN & 5. £ D72, A—2A
T—Vx Yy MR TRTELBERITT 2 L3 LV, 22— R R—bz—Y = b
IC R DBERATOEEME LR L BT, YT A —Lb=—T = v MRV &
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BR—bhT—V =z MIFFIZL > TRAICEEL—L 280 L, BERITE T 5 89
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T, THINEOBAZMRT 5. 72L& 21, Do-it # 1.0, Tell'lme % 0.8 IC L7z &
T5. TR LIEFEREOTRMEEN 0.8 LV L REWEA, =—V=r Miaz—W
WA 5. 2—PiEFo—T v MR DEH AR 2 & T, PHILIEFEEBRIENIEL
W E 9 75>“?°%75'J0)IELé TR & OBREZIET 2. &L, A—bx—Y
= ¥ FBBERATEAT 9 BRICH W 28— L0, TRIFEEER 0.9 72 L EL N &R
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kX, 2—¥PR=—Y =z MZE D THIZ#HE L, Telllme & Do-it %V

L4252 & C, #ERIT2EETHL VW TFRITREE 2D 5. THITE S BE 13kt
fETA<, MEOFERBIL > TEEBT L RMETH L, 22— Tellme &
Do-it %4 5 Z & TTHMEEITH T 2EREE b, BEFRITE2FR—22—T >

IAEED 2 ENTE S,

LML, 2=PExe—Y =2 FOTHIZHIIC L > THER L7207 67220, &H
%< ODBEZRIT->TWABTD, FD 151 OB EERT 52 LITRETHS. 1,
TV NIV IRTEELZFE T 5700, 22— 0 K LR UL 2 (0 & R
THZEITHRD., 6L, a—FIEFRERITE AR —L=—T = MU, #81E
RITETo oGz 2—FIC L., 2—FidAR—Ls=—T = PR IE L #8ERITE
1T E D DB,

F72, 2—FI Tell-me & Do-it Z [ HMEFHEE L2 T Iz ov. £, TRl
EEITHEHE Tide <, FEICL > TTHIEEE L TR LK EBRIENE LW E D
DN EDSH. =—% )N Tell-me & Doit ZFHET DRI, EOTHIFESEE DS EETI
PR L2 iud e v, 61T, FEBIEIC X o THRIREEE & PRIZSE LV
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(DFEAZ2 B X DREB DI L7

2—WFIFFR— LT —T = MIEERITEAEE 203 & MW 2 72912, S [F Uk
BHZFEA TR LTI e 7w, £/, d—2bx=—V = MM To #ERITIZO
WTIEHER 2We®, = —FTEL EERITHITONTINE I Db bR,

(2) L& WEZA M S L T2 o0

T RIS E O RNBHRTTR LI FEBRAIEOIE L &R TN, THILI-FERIEDE
L & & RTHEHME T, 2 —PFIXTPHIMEE & TR LI2HEBRIENELONE S0
ORRZHERL, LEIVMEZREL 2TV,

F9, MEAMICH LT, 2—FRF—Lx—T = FOFEIREDN BRI HER
TELHLIICTD. I2EL, 2—FICLHMRIEENEATLED. 22T, F¥EET
B HMHFOHEMREZ MR T DO AN ZET NV E LT, ZEMRRIEEFiEERT. &
(2, RIEA@ICK LT, 22—l TR — A= — = o MOERIERAT 2R 5 0
EODEREDLLIICTD. 22T, A—bx—V = O TFHIREN 2R T BB G
MEZAEE s LTHRY AN, 2= N R —bm— 2 MOHT A EEEEBERR TE 5
E22T 5. ZoE, 2—FRLEWEEZFEST 2D Tidned, = —FRiErR
L7e BB R FEIRICA DY T L EWEL TS 2 FIENLEITRD.

ARETIE, UTO3REHEETS.

(a) A& Fhal-xtzhhHik

(b) FBIAY R FERE A2 B0 AT (ERUR DR
(@ @) &2 FEHET L7200 L&V MERE Sk
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Ea—PRERTEUE, FEOEBEZEIDDHZENTED. KIZ, =—V= 2 M
FEBEOBIERITEZEE D &, BERITAIE LW E ) R —PITHIR S,
=L, A==V FRELEBERITZ LTV D NE I DERTE 2N
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HIEE TR D HEAFHIRIE A F D 7= D10 % < XFFEIC & - THEREEE A BRI T -
TWn5., 2—=PRR—Lhx—T = FOFEREBOMBMEEZ BRIITAL LIS, A
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4.3.2 EXMEFRICHE T 5 ANBEDOXEES T

el ziE, BAIEOH AN ADIERIHEELSHRT HEOMGEEET 5.
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IFEEZ R L TW W, APIERIEBEZ A2EENEIIRENICTR->TLED.
b APMEENELIERICHER L, (FEEZFEITTLH2 L TAIMEE~OIEMENREE -
TV, ZLTC, AIFERICEERMICEENEZIRZ D L9 1C2o T JERIE, A
MEKHNNEENE 2B H LT, ADMEEZIMRL TN D I EE2HRITE 5.

XY, ANME, EERNCHTFRTZ2mIS & SITEELZBEMR L TWDHITE, K VEsMic
MHTELLEEZLND. =LA —V 2 MIBWT, ZOHABEAWII TG E
ICETIEES. 728 20F, FIRRESEDIRWEAIL T L 7= EHEORE T O fig
7eitil &3 5. TRIREGEEREWZE, TR LICEEBBRIEONESC TR Lo &t L
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T L7 FEBREOFBN I T, THIFEE MR & B 7250, RIS BN &
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HOBFBEAWERTRTHZENTES.
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44
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PITRRTE D, 7oL 21E, TR LZFHEERIEO TR E MRS A IIRITRICKE
BEONERL TR LS EL < OB ZHET 2. THREGENSWZEWRET S
HHZMOTZ & T, BHLEHRENTES. 22T, F—2x—Y = b TOERIER
1T DS CTITFEN S 2 B b 5.

4.3.4 FRBAELERITDOZERIE

ANHID X DI ERRATR OWME T 1E 2 ZBIICAE T 572012, R—Lhx—Y
=Y P TEM 4.3 ICKT LT LS WEZECT. ZEEOHH SITROME kL
ThZhact LERL, THIFEEEN S EOTEIZ T 20 &R0 5 LEVWMEIE th LR T

2L, 2=FEZHEO LS VEZTE T OBERH L. £ 2T, Rk or=—T =
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R—hT =Tz FOX DI E TRIT 5V AT ATHIE THCERER L O H
Do FOXHIBRTAT ATIE, THREREZE 4.1 |27 7 hit-miss-false alarm-correct
rejection ® 4 DIZ/HFAL, EZALRE L LETTHRENZFHMIL TWD. £77, hit X
HOHETTRINENIE LW TRINATZE 572546, miss [3HHERD o Io THINAD IE
LW TPHINETZ > 72856, false alarm |30 6B 7= THINAE N BLE S 7= TRINATZ - 7=
Y&, correct rejection (3516 H 20 o e THRINE N FE > 72 TRINETZ 5 12356 Th
5.

EZ #1350 b 72 (hit+alse alarm) F CFRINANE LW ETH L. BEEE T
DHIEERIYD VAT LOIEERPE WG, KVIELSFHIATE, RN L&
Wraivd., 7z, Rk LREZTFHNEDE L (hit+miss) F TPHINE 2 5 58720
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HNDMENDD.
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4.4.2 1ERERRDEEREH
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FEHEEZAMIIEZ D ZENTED. INETOL IR LEVEEZ EERET 2 HIET
X, Z ORI T —F ML LN D IERITOEENMEIC 2D £ THES L& Ml 2T
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LILE 2 TAR—L =V = NOTREIDED LI ICEDL L E 22— RERITH
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i L CE 2. RRICEBIR 25 IE CREE T 2 HiEIZBW T, 2 — N5 Mmoo B4R
ELTHR—LT—x MIFWO BIEAZERT 5 Z LR TERV. LEVHEOFRE
ERICEICHAR =A==V = FOTRIRES) & RARD 72N O, FEI R IBE A TET 5
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act a D IEZE R Piwa 4. DIZRT. acta D TFRINELWEIETHSD. acta DRk
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b FHRIFEZ EDOEWEERIEICH HIE LTI L BEWE > = FHIOKE2 FN Tk
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T, THILEFEBRIENELWNE ) D E EMHEICHETERWEERH D, T-E 2
X, ==Yz MR TENGLEND 30CEBXTWAHDT, =7 2% 28CIZRET
L1 ETFRIUED, 22— TBEZRT 7). BEBT CTHLENOREIT TR L2078,
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L EWEDHIME & BAMED T L & WEOBINE & ROl TR Z L3 T
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Ath ayp X Nfalse(a) = Ath a gown X Nhit(a+1) e ﬁ(4'3)

Ath Ayp * Ath agown = Nhit(a+1): Nfalse(a) ot ﬁ(4"4)

454 & LEMEDINFIE
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