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ABSTRACT

Occupant behavior is non-negligible in the study of building energy consumption.
Reflecting the impact of diverse occupant behavior on building energy consumption is
of great significance for the practical application of energy simulation technology. In
the multi-occupants office space, the behavior is affected by individual preference as
well as the interaction between different occupants, and yet there is no suitable model
to characterize the behavior. Based on large-scale survey and behavioral measurement,
this paper extracted typical air-conditioning behavior patterns. The multi-occupants
model of air-conditioning usage behavior in office space was proposed and
implemented in DeST software to simulate the multi-occupants behaviors and air-
conditioning operations.

In order to obtain the behavior habits and characteristics of different people, this
paper focuses on the study of typical behavior patterns. This paper obtained the air-
conditioning behavior data of a large population in office buildings through
questionnaire survey methods, and extracted the typical behavior patterns and their
population distributions. Meanwhile, the behavior measurement was carried out in
office space and the functional relationship between the air-conditioning usage behavior
and the driving factors was established, thus quantitatively describing the air
conditioning behavior of each occupant in the office.

This paper proposed a novel method of air-conditioning usage behavior modeling
in multi-occupants office, using intuitionistic fuzzy preference relationship to describe
individual behavioral preferences, and constructing a hierarchical structure that reflects
the social relationship among multiple occupants through subjective evaluation
methods. The multi-occupants negotiation process was solved by intuitionistic fuzzy
group decision-making method. On this basis, this paper integrated the model into the
existing building energy simulation software DeST, and calculated the air-conditioning
operation schedule of the multi-occupants office.

In this paper, the air-conditioning behavior of two multi-occupants office cases
were simulated and the measurement data were used to verify the simulation results.
The results showed that the multi-occupants model were effective and accurate in
describing group relationships and behavior patterns, and can be applied to the
simulation of air-conditioning operations. In addition, compared with the simulation
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results of the existing models in DeST, the multi-occupants model could achieve a more
accurate simulation of air-conditioning operations in multi-occupants office.

Preliminary research results showed that the multi-occupants model proposed in
this paper can quantitatively characterize the group relationships and air-conditioning
behavior patterns in multi-occupants office space, and realized a more accurate
simulation of air-conditioning behavior and equipment operations.

Key Words: Air-conditioning usage behavior, multi-occupants’ model, occupant
behavior modeling, office space
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Hor, py o, RN TT RAEX T Ay R IFFE RS, oy AR5 AR T Ay IR U AR
EAE RN, EIRS RN R @, A TR BT g i 77 %,
V125 o1 I SCRATR], 112K FH B ORI 25 ) iR J7 32, A A P A8 5 1 U A
SEAMEE, RRAMETE “BRIFE 7 1 CRIFATFE W7 RS L2 AR
it e P AT AT DA B 1R A b, AR I H AN 4 T i 23 52 BB N SE RN T 3 B s 45 2R
RAEBARRIE L. RN, SR FHAE X A B N LA 7, 45 [F— A ALEAH
7] S5 AT T2 PR R ZR A AE /NG BRI B, Sk 7 AN AE 25 A8 AT D i B AL
AT EPE

4.1.2 MR ERESE

2R3 HTiE: (Analytic Hierarchy Process) /&) 32 N T2 H bRk 55 1) B e i)
AWTE, HTREHZA TR 2 MFMHEN. A2 5E RN E R
JE PGSR 0T N B S R AT NS B, SRS R, B A
PR K2 N Z BRI, 7] R 1E 2 IR 25 4 1% 10 /o3 i A ) 2
U, H H BN AR LT 9% 2R B[ — 2R e R T b — 2 R T R AR 8k
Z Np a7 Ed, SRR AR S Ak iR E . 25%)E N
EATTRE, HEREGHME 4- 2 Fis.

BHFEZ TR AT hRE

4= 2 FAT N RS A ) J= R A A
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JAUOT R TIPS LR, LSBT IR & 2 IR AR L A
B8], JR UGS SL I H IOAE T3 AR QB JR T3 Z M (KRB - 1L PP LA
BHRTUR R R BB, ORI, BT 58 AL 5 T R AL EHENIC, T )
RS EE B o W07 S8 AL 5 75 SRALAEHEN Cy N L e A ) &, USSR A B
B AIE ) B ) T AR T 5 O T PR A — JZ2 B35 Jn s MR s B AR
B, TR RINERAH I, & Eh L TR xR ML e BT Al

e sk — VRIUEM T2 AR Ea* ! = (af ™ af ™Y ey DT
St Mk BEK-TZM8 ] DIox TR Bm &b =
(b}, b5, -, b )T o AB* = (bf, -, b)), WX TR HARTE k2 n MITRIR
AU R

ak = Bkqgk-1 (£ 4.3)
o, &R A
ak = B¥...B3a? (X 4.4)

Kha? N5 “Eum BRI E, 3 <k<h, h AZERE.

LI ERARZ 03 (BDR 3T %) M AR AU, sk
E e R CEAINEE SUWAE YSE=e28 V8 SN

L] 4= 2 Fosif 2 NERRIRE R, 9 7R AHP IRk G s 4 1) a3 i1
NETT R, BT EME SR R R e A E A, RIS %15 58 IR
HO(EZEND . WIES5E NS, 250, FIW %, AT U s 3 0 H i
SE MATTE SRS BB o TR T2 A AT D, AT 22 R 3 2 28 ) T 1A A 5 4
AR A IR &R, 65 N AU . B X BB 5 D
13K, M LIGE I 20U PP 5 9200 5 2% B S A

A R AR B, ASRAT YIRS R AL, NS N ZZ Tt RT DL S Y B
SRR AEN B, SRR ) B T % 2 5 5 1 SERR AR, % a8
=NB5EE = {Ey, B, ;YUK A, HA 2 CRKZREHM WA 4- 3. %[
A, BT ESANS 5E NN AR EEE AT IR B, BT R
#Z5H M.
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[FIGE R B2 i S0 A2 A AR A AT O 2 AR 5T

BirE

K 4- 3 ZH5ERETHEIR IR

BIEW = (wy, wy, =, wp)TRBANS 535 75 UL 0] 8 (1 S2brA 8w M
DAE R, (ER AT LUBI S 538 2 A6 2R AT VPl R &S i R D
AT DA SE R IAABA T A, MIEREA AT R IETE AN (BFEE O £
FRAT N EZENE GEIESD STV . A SCRIFERRE A R AR MR 7
SANEG (K 4- 3, MIEEANSE5HEHEAFE S EEMEER, EXNIX
B BENLEE, SRS S 58 EMAEHERES = Sudnxn Lk =1,2,--,m). FL
i, SRS SHREMNTSH5EEMEEME, WHERES KL ERR NS
SEE MM AR, AN B A R AT A BB

R 4= 3 NGRIAIN HENEEL

X &) {EL MR
0~0.2 JE A
0.2~0.4 ANEEL
0.4~0.6 [F) % B
0.6~0.8 B E L
0.8~1.0 A

RYE AHP JiE R RG], &2 58 s RER BT T HH
A% =S xA? (£ 4.5)
X S KRG T BN = Zn R M EWUAERE, A3ZS =ZnE T
BRI E S & A2 ZZni 0 T BRI eRES R, BT
A%, BRI BB R RS EEERFDLIRE, HWHA2=A3=W. I
4.5 A LARIRN:
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W=S*W (L 4.6)

AL, WORHMRE S FIRFIE R, JRH, 5 W AHXT RIAERE S MIREAE(E M %
AL« X TATRIESIBENLAERE, PRI AR A7 AE R0, (R, SR 3=
MAEFERE S IRHE R &, RIn15 31X H 2 5% 1)L AU E W.

BN, 24550 FR A [ € I ALK RE = {Eq, Ey, E3, Ey, Es}> XA G347 4
5, K CAF i) R AN A0 Al AAE 1) PP, FE LR RN i R AE

BAERT = AAIERE ZIL? FEF 5 R F A A EZREITIFS

(1 FEFFEZ-SEFTEEZ),

B E2 N E O “REZ”, WHER 4-3 XN AIIX A 0.6~0.8 HFEALEL
EARFS,, = 0.62, FIx E2 X T H COFE 5 [ B FEERU LA [FE, E:
WA ALY “REE”, NLE 0.2~0.4 [X A HEEHLEUE A 5k Ex 6 oAl A3
VAN, 1 T43 2 E 6 B A N E MALE P Sox = (S21, S22, S23) Sa4s Sa5)T =
(0.27,0.62,0.24,0.31,0.39)7 . [AIFEHN, 24 oA Rk % 0 A &5 SR A2 ies B I 20
P A R, TS 201255 (B E WAL EFERES = (Si)sxs (Lk =1,2,-+,5).

B3 4. 6 BT, SRARHFERE S BUARFAE A1 &, AT 15 21X 40 2 5 2 (1 SE PR E W
FEBERHAIE ) 8 (1) SRR 715G 28, ASCRI A MATLAB A 1) R 50K 3K A4 B 1) 4R AiE
i, M TIH LA R, HARSZELF IR .

>> [x,yl=eig(S) ISR HERE S PRAFAE A x AR AE y
>>vy lamda = x(;, 1) HIUREAE AR 5 KBS L PRI AREAIE [ B
>>w=y_lamda/sum(y_lamda) IMEHFAE ) B3 — 1k, 43 2SERRE w

4.13 ETEREMBERTINENEIERRFT A

PR EHRAETSTIT PN EZ G, 46 B BOERAZE X i,
LK 5 2 A2 5 5 M E B R AE— &, AW R a2 B kKA.
FEZITET, FIHEEEMECRE R &S 5FH W ARG R, #imHER
BB LT Ok 2R RAE T RE LR Z AR B . 5 NE M 5, TE
JE i A T TR SR 5 AHP 558 AR TESE GBI (1 I 415 LA
KEAZH5EEERMIME, 73 TR 2 58 S I i ¢ 5 Font B 1A
AR e B ) &, A B BRI N AL S R P2 Cintuitionistic fuzzy weighted
averaging, IFWA) H 15 BUBFIAR I BARALSEAL, MR & 8807 SR IEATHET

I, SR B A J2 UK 03 B bR SR 2 AT 9 AR DR S R, AR B
UL

1 RBIBEARRE R B H s 5% ENRSE TR, WEZEREW. &
WH h NS5HE = (Ey, Ey, -+, Ep}s AR4E n MHAIWTHERIC = {Cy, Cy, -+, C 3K m A
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AT RS WA S 70 22 18] S A AT v 2 AT

B PEITRA = {Ay, Ay, A VAT I . %2 5 KSR E AW = (wy, wy,
cew))T, H, o wy>1(0=12,-,)HEIE w, =1,

2. [ASEH 7 EAATIWI RS, BRI BB OAE &I R X
AT ROV, B ME BB HFERD = (1) n» FrPrl =
GO O =12, ,m, =120

3. FIFHRGERIN IFWA 50T, 2 5% EAEARRMENC T 77 LA P
r PSR B D, R 47 BiR, b AEMIRCE .

n n
ﬁ”:mwmm@9wqﬁ0=(1—Fkﬁ—¢ﬂéw),II@g+@m—wfn?ﬁ>

j=1 j=1

i=12-,m, j=12-,n (X 4.7)

4. FIFT IFWA BT TE 2 5 &5 7 R EpD (L = 1,2, -, h) &k
AR B S, 0 4.8 R, Horhw S 5 RE.

h h
1 1 D\ 1
pf=mmmW@ﬁmey)=<1—||(1—p9ﬂ , ||@PUM> (& 4.8)
=1

5. FIFI 4.1 o 4.2 AP EARE SR B, (i = 1,2, -, m)BHTHER, HEF 5

{55 KIIT MR AR T R A, IR
i* = arg max{p;} (4.9

6. BIELE R,

TEUL 2 ASCHE T AP ME B AR 15 55 3 60 4% 7 S 10 EL SRR VA
FEIE, 2% MR AR ot 423 B T 5 Ak R0 (e R 2 B . R [ 14
I AR VRAT AR, T T SR B4 2 AN 2 F BB E . Rk,
] A= 2 WS ) R B U VT LA AL — AN SR €, B I EAN B S
Fh T R AERE, 3 5% E SR Ep Y 5T R RERO 4,
IR 3 T LAE I

4.2 Z NRBIRUIEL 3£

T PR S MR, AR SCEEST % N A0 A 28 A 2 A AT R AL T
Jrids, M A A ) 25 P R A L S B AT IR
421 HEITERERESG

2 NBRLTH S RE T BT 2R A B AN 4- 4 Pon (BRSO HIRES
D o Hor, 22 5 B 1) & R A [5NS4 35 2R T AT 7
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A SCAERAT ZEPRAT 9 B S B 5 (RN BRH) Ip A e i BGRR 3 7 o S AT
VAR, BN R BRSO R M+ 00 SR+ 2 M+ LR, i
W LGS RN S0z, 73 B OB RERE, @ 4.1.2 R 50545 20254 70
ISP o ARG T S BRI G R RF AL AR L IR A6 2R, A SCRERE ARG
RANRPRERZ ETERR AN GRUEE =F, IR X B A E A,
£ 2 NAT B nl AE NI A o TR P R FTNEARE R IR 2 B p A =
IR SR AR, DL RN A7 AE 2 R R AR I MRS B AN (T HUE, A3 15 ARORBE FEAT
AT
AR, MATIERER RS S 5 & FEA R AR T2 AT
R, A A AR EE S AN FAT R 2 5 LSRR, ] B € (i
B [ 5 (R i R AR R R A N S8 B, AR AT SRR i 2R i 2 £
ulk AR SCIEE Al N B3 AT DR 42 B P58 BURORE JEE ] 73 Do Bk
ML BB — Y

R A= 4 TPIT N NERAR R R

BAAR R | RiA P& Gl
HwER | (AL Ay Ay) | IHBNE {AanfE, I}
PHNHEN | {Cy, Cp, -, C} | BIMEMIRZIR R {=i&, FHMH}
Z 5% {E1, Ey, -+, Ep} &, B, 7, &,
P ) 2% %: (0.20,0.17,0.23,0.21,0.19)
R (W, Wy, -, wp)T | w MRS BRALE g %&: (0.72,0.08,0.1,0.05,0.05)
IR (0.37,0.16,0.14,0.16,0.17)
;E;?% RO = (5 mxn i BRI | e . e
Ci FEENIEA,; LR

N RN G2 AT AT 9 ) 22 REPERIAN R A (8N G 2 1) A8 ELSG I, AR 30
A ELSE BRI HOR IR % 2 538 0 T AR ZE AR RE , R JZE IR 7 Iridif iE
BN HEMEVOREREF RSP E (BB, &EBAMETH R R A B
IR, RAXHAZHERNESR. GG 4.1 IR RNE, A CH
AN INA R A PAT A B B, X 2 AR TSRO AR AT R

et =, XA EPH TS 5HE = (E,,E,, -+, Es}, (EVFHTHEN
C= PR HENIRE = 30°CHF 4T, XA HIEA = {4;,4;,) = {
T, ASAEYEAT SR TR

1. MRER 4-3 Ry E S, @ RTE S A &S 55 R UBE
HFES = (Stk)hxh H

« BENHC “BEE”, FTHRAN CAEE
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AT RS WA S 70 22 18] S A AT v 2 AT

o HABANEIANE “FHEE”, AC 7 RMEEN CAREEY
4= 5 KBS HHE NI ERELE

FALES El E2 E3 E4 E5
El 0.55 0.27 0.25 0.37 0.38
E2 0.99 0.62 0.93 0.87 0.82
E3 0.30 0.24 0.56 0.26 0.30
E4 0.39 0.31 0.22 0.44 0.33
E5 0.33 0.39 0.25 0.23 0.54

2. 4.6 IHERXAS 5F KK EFE W, 52
W = (0.16,0.37,0.14,0.16,0.17)7
3. HEXZ 5HMZMTIRG, BIRMBRRR, JASMEN C FxhR
IS ERERE, A
Pong = 0.63,P0n,2 = 0.63,Pon3 = 0.24,pons = 0.24,pon s = 0.24

4. WRAER 4-2 IR AL, A ESEBRIECR % 2 58 1sh E#ER
FA AP HERERD, 135
®4- 6 XS HHENEIPAG TR

MR AR D C
R Al (0.76, 0.19)
A2 (0.29, 0.69)
R® Al (0.66, 0.14)
A2 (0.31,0.62)
R® Al (0.25, 0.64)
A2 (0.71, 0.26)
R® Al (0.29,0.70)
A2 (0.63, 0.20)
R Al (0.38, 0.61)
A2 (0.69, 0.29)

5. FIH IFWA H1 (3R 4.8) BARVEAGAERERD R A BB R PR Mepy, B
p1 = (0.553,0.299),p, = (0.515,0.411)
6. MAE 4.1 81 4.2 LLERHA R R M p H VRN, RBIRIETR, f
L(p;) = 0.611,L(p,) = 0.548

KA p, & pyy H “e” RoR T 7, MOZHIE B4 RS HITE

HZ B F T UG H, 2 ARV 45 AN 5 AR 2= AT s U %,
I 52 3 o5 18] v & s A 2 R AR H AU B s e, A A4 AL S BOKR B s 5 = AL
AR, BRI 45 R B A, X B T N5 N Z IR 28 H.2G &0t
R AT R .
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4.2.2 Z NRERIRIURIE

N T K Bk 2 NI T8 T NAT BRI A, ARSI O ST RE 1 FUAK
't DeST fF AT & . DeST BfHA Bt & REME AU B2 AL A2 A 1 (K AR AU
B, Horh N RS ERCR AT R AR . PRI, ASSCHE DeST 3L AAT4
BR (RSt _F, SR 22 NS B¢ RAAT AL IR T3 %, SEBLR 22 N 5 [a]
A AT BRI 5E

KR L, SFSERM RN AS RO D @R 2) AR
X QIH R F AR AT A5 3) NSRRI BAAE B 5 2\ 7 A
FAS G5B P AT O 4) BRI TR RER /MR EE K (<1h) REf PRA
URIAERAREE . B 2 R HG: B =AM SH. S AN REE. 2iFiET
WEEEE.

ST RAU, N RS SIREZ R E T FERCR, SEBRBRT
WL, MEIFER L & PR ENRER . L, AT SR atE ot
FENIAEL NRASE. BRIRE =A PP SLtis & v 5. BT N2 AR A
REE I 4- 4 Fos, EE LN LD IR

0. ¥iatb s AMET S B IRES . BV A S ARG E S50, B = N AKL
AT AR AR RS

Xt TN A,

1 XN ANBEAT AW, S5 RN ABORT 1, 3T 2 AT SR AR .

2. MR LI 2R AR, FIRTAT TR B C O s

Rt HAERE.
- MRYE I B S B e By 8] N S AT R AR G &, THEES NI .
 RAEARAT ORI, AR AR R T AR B N B S AT R
IRGERR R R U 2 N AT R, A IR R A .
IRAE 2 NSHIEEER, Sl v I AT IR

7. EPAT P S, WIHRSEIR R i 70 A, S BE LR E S 1 T
JA I ZI B IR 5 A AT SRS 7 R, MIBOE IR AUE 2= 40°C, 4Z=-10°C.

8. W IHIs TN BUEREMA VRS, Hthigs DeST #ATREFEHH,
M\ DeST AL EL N — I ZI i 2= PR

9. BENT —ZIH) 5

HE UL BT, waers 2155 E A AN 2 S IS TGS ENSES L &
FUG T S RERE, AT E B %I 2 ANAZH A EAE AT 9, i ANV A AT X i
FUVERERIZR o

PAESR 2 NS AT R AE S . FE SRR tE oL, ARYE N AT s A
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AT RS WA S 70 22 18] S A AT v 2 AT

FIRAENZIFAR, LR TR . RS, O T E b
TP (RIATEZAERAR NI, R DeST w8 ABR 7 ik T+
EEMEAR, APPSR AT R, P A BB R 5 2 34T LA,
FIBrap e R A 20 T AR RIS (10 EPE TR R IREE AN TP 22 =
FYHRIRE T, Xl ger~ LR AR R s 2 5 R

2 NAEALTH SO R R BARA GRS IR 3% A
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Input
] S IJ' ?( |J “’;g_;}lluiL

EALPN 'S

/ T
FENHL 2 R
\ TR 2.

y H’t ‘fL ;}lluiL Q. /“H'} Q.f B
~amhgf!%£:fii[f:%2(;,,»
>1
. T T L 2T "
) iR A ~
5 i |
.MWﬁﬂﬂbﬁkﬁj‘ ) W7 U A T A
| |
A J
fiffi 2 N B AT Al 4
¢ ‘ A TDeSTHL A i
g
(RS IEHRE NP S N
[Ar &

[ e R S NG [
JEE fish 2 () Bl A A
v
HR PR e e R il
FRER I A e
v
fiff 2 A= PR A&
LT A

Hefe I ZPRE

AT i R

JF

Y
ML Bl LR T ik

YL Aok ML N R
P

A
Output
ol A SN
B0 il AR S

Bl 4= 4 AT N 2 NS RN

FEREAT 2 NS AT N 5 @SRRI & THEIN, A SR AT obFMU (occupant
behavior functional mock-up unit)$ 2 A 5 DeST B AF AT B A LA, 1@ 1S FMI
(functional mock-up interface)$2 1 523l 5 DeST {422 #efin N AN i H £ dE . obFMU
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A5 K% 22 AR S A R A AT 82 NBEAE 5T

&M T 5 @A R R AT U R 7 B g T AP, B REE T obXML
(occupant behavior eXtensible Markup Language)HE 4209214: gl XML A5 7Y 3k S 4,
HAEH DeST AFHATHCE . obFMU AREEL & DA = ZH 4. PhIRf B4
XML # 3Pz CRR SO, B BRI SR AR 2R 1Y

TUWATRZ ALY DeST MM AHRFE WA 4- 5. M DeST £ A L
—IN 2N ENIRESE, ET AR RPN R HAEE, obFMU 4T i
Pt BB IS AT RS e R AL, IF4i S DeST: DeST #EAT 4 Hir i Z1 1) &
BT R RERELT B, 1S BIEAN S RIME NI RS HUR EIZ obFMU JEHUT
B ZI AT AR B DUIERR AT BR A AL, 15 2 2 A\ 5 Al 2
I AR RIS AT I ] 26

DeST iEszin obFMU
EHEEAR
[ meas ‘_J’ %DE{:E%
HE R
i fE FRUA SRR
ARAER =EEIF
eSS
BEREAES v
B
RAFLRER
=

Kl 4- 5 2 A5 DeST BE-E BLARAE

4.3 KRB/

AREHIE T NAT NI ZFAEAA R A N 53 22 18] 58 AR A 2 R AT
DNRIFEN , SN0 ON 23 1B (22 AT 2 N o 21 N B BRAT AR SRR R &R
ARG N EL GRS (i 4 5% F KA IR MR RIAT AR SR Z IR ik i e A
BT AT ISR, FE SR RFITIERG 2 N SRR . £E
b ARESCHL T A AT v 2 AR AR5, S I A R SR A T
MNER TR RE, JFRA obFMU BRECRE 22 N AT B2 pl B HLAT BEFEAR SR 1
DeST 1, MIMERS 2 A b a2 R T SRS AB AT I AR
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F 5T SAMATEZFEFERITHELRSG

AN BRE A5 RSO A A AT 9N 2 AL, SN2 NP AR
S 2 A AT AT AL o AEAR R PR AR N B AT R S PR AT B L
PERORE s, RIS 25 JE AL 2 R AR AR S AT N RO FE , IR A RE AL AR e 367
%, DMa e 2 NSRBI ES SR 15 B A R A A 1 .

51 ZHNEE

AL DeST &AL |+ B iU 2 Ip A A, B T2 Np e
FRE BRI . SRR TEIAE A TR A%
B, 4SS STAR SO BL S, 1A A0 24 5 T L2 ) AL EE) 3-1 P 3-3. e
P RGN BB R ARG, RHAE (6-8 1) AT AT
o AR AR )= A IR B S M B N S e (A SR SR RE LT hritE) HEAT
JEIR.

XNTATBUNAE A, Bla 3 4 AR5 B2 o a0 & AAE S A8
AT B B REAT AT, P2 I A =N AR AR RN RIS R R, 1585
EEYNGIGESIE R ANy N E S 2 S IE

H5- 1 B A K MARUE

FUALES E1l E2 E3 E4
E1 0.50 0.76 0.61 0.63

E2 0.70 0.58 0.73 0.68

E3 0.62 0.68 0.55 0.75

E4 0.72 0.77 0.67 0.44
SEFRALE W wl w2 w3 w4
0.24 0.26 0.25 0.25

I A TR [ AR [ R VN ), R SR (6 A 18
3 A5 8UBO #9TEN EFE. N B3 AT H IR ZIR A5 2 R AT AR SR F 0 & AR
I 2 5yl A Ge it AR 2, Wik 5- 2 .
X 5= 2 DA A MFEENZIE

TAEH Schedule HAE R} (] @Sl
¥ 7:50-8:40 8:10
L 16:00-17:10 16:40

Nz A1 11:30-12:30 12:00

Working hour:
8:00-17:00
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AT RS WA S 70 22 18] S A AT v 2 AT

AR SR ] BT VAT E 7h A A TN A AT R, SRR,
2 BN R RAT RO “BETDF+RHER”, HR 2 N8 “IIIF+IZ e+ T
IR I A NRIAT R S A SCHRE Y 1 2 0 S AR AT DR s AT A [,
SRR AR R B T S I BT 7 A = O AT, (ER AR A E
NIz, s AN G4 ER T MK 25 S P AT AR L, i “rz i
RKAEW” A Tr A= A NGZIATARRRATAN TS 2 A = M2 R &

ZHNFE 5- 3.
£ 5- 3 IPAE AT RAT A AR TS5

N AT R BVERE FHESH
ing » TR 2 S0
HETIFF2E P P=0.77
El. E2 0 , At
X N N pleavin ) Fﬂgﬁw
I ESat] P,p = g =0.87
- It 0 A P
(1_ Y% o _ _
1—e \1 , PIFEZHt>u u=24/26, I=
25 = —unk =
I P { 1 — -center(57Y) A HE > 4.12, _k4—259.04,
E3. E4 t 0 il i
’ s Prunch » T HRBFFIp 25250t
Xy 23 1E = =0.
A Sl Pysr { o i p=0.16
NP pleaving ) Fﬂ/%—ﬁw _
HE 2 Pr= =0.87
THERA of f {O i p

T FRAINAZE B, bl 3y 5 AaT A . il & AAES AT A
I EENERAT RO, SRZP AT LA R T AR RGE, SR
AR LLBURR, R SR RO M R, D2 A S A R RO BURE K &R

NIRRT AR IR 5- 1 Pos.
R 5 4 BAEBRANEBE

FUALES E1 E2 E3 E4 E5
El 0.65 0.87 0.96 0.73 0.77
E2 0.55 0.24 0.48 0.88 0.63
E3 0.50 0.45 0.36 0.57 0.35
E4 0.50 0.66 0.78 0.46 0.58

E5 0.56 0.72 0.68 0.32 0.42
SEFRANE W wl w2 w3 w4 w5
0.27 0.19 0.16 0.20 0.18

I B LARR A R BENLIE M ZAEEIR K, RS9 RH 2 N A = 1
IRE, N ARIEMEIT I A BN S AL 2R =EFERAENZIM G4

BWE - 2,
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95 5 2 NIpASA ST LB
R 5= 5 PAEBMHMENZIE

T./EH Schedule =t I} 8] SFE %
L E 8:00-10:40 9:20
TR 21:30-24:00 22:45
Working hour: e 1] 11:30-12:30 12:00
9:20-22:45 Wz 58 F i 12:00-13:30 12:45
W 1 16:40-17:40 17:20
W7, 5E MR AR 17:40-18:20 18:00

F)FE R 10036 VR 5 iR e A = B A N R S AT el 45 SRR,
A 3 44 N BB AT AR RO “ B T+ R EESE 7, Hrh A iR IR AU By,
HR 2 N CETTIF+HIZIROG+ FEER . HAE B AR RAT B KA 2
g 5- 6 s,

% 5- 6 JpAE BT OB R BN B4

NA 17 ERERY FRIES 4L
—unk
!f 1-e () pmaEAe>y u=26027128, |=
FA =k = —uy" y K= 1.00;
ITE - Pon =41 _ oo ) ppsnzmpie > 0% _kl 219 65
E1.E2.E3 t 0 St c=1.
PRI pleaving ) Fﬂf/ggﬁrﬁj —
PRS2 Py = =0.61
THERA fr {0 S p
TS JESEEN pentering :Wﬁﬁé}%ﬁﬁj —
25 P, = P=0.49
yei B2 Beoh i { 0  aw
s Duunch » TREIFI A E NS
E4. E5  MaiRICAS Poff={ lo “, St p=0.47
N > Dieaving » Fﬂf/ggﬁrﬁj
NHERZS Pyrp = g =0.61
- i { 0 At P
DL E B A R E B NMAZSEIE B ¥ LR BEC R FON %1%

FAT ARG BAE WAL N S8, B0 Kk B N5 S0 03 RAE TR ) B AH 45 1)
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Btk A 2 NRBURIUNEG

BT B RE T 2 2 NSRRI SR 5 De STHH A2 i N\ fay
SHPE S, DO A 2 2 AR TSRS, A S SDeSTAL
BBAR IR B . ORI, AR NRERL AT AR E AT
€ SCHMA, 8RR 5 B S A SE il R I BEAR SRR, A S DR
SRR, IR R H45DeST. AAARPAT AL T

bool OccupantBehavior::Performinteraction(double dinput, double ninput, int randocc[100], int
OccNum, vector<int> einput, int nNumberofTimeStep, SystemType systemType, InteractionType
interactionType, double& dOnOff, string& error, string& ssl, string& ss2, string& ss3, string&
ss4, double& fprob, double& randprob)
{

dOnOff = 0;

ss1="";ss2="";883="";8s4=""",;

std::uniform_real_distribution<double> dist(0.0, 1.0), dist3(0.0, 0.2), dist4(0.8, 1.0),
dist5(0.2, 0.4), dist6(0.6, 0.8), dist7(0.4, 0.6), dist8(0.6, 1);

std::mt19937 rng;

rng.seed(std::random_device{}());

if ("NumberofTimeStep < 0)

{
error += "The number of time step (*;
error += nNumberofTimeStep;
error +=") is out of scope.";
return false;

}

#
double xu_I;
double dDt = 0.167; I B8] 22 Kmin

double fProb = 0;  //Eh1ERE%
double aProb[10000] = { 0.0,0.0 };
double bProb[10000] ={ 0.0,0.0 };
double cProb[10000] = { 0.0,0.0 };
double dProb[10000] = { 0.0,0.0 }; /4" Mkl
double aprobmulti = 1.0;

double bprobmulti = 1.0;

double cprobmulti = 1.0;

double dprobmulti = 1.0;/IFWASE-+
double aProbfinal = 0.0;

double bProbfinal = 0.0;;
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double cProbfinal = 0.0;;
double dProbfinal = 0.0;;
double LP1 =0.0;

double LP2 = 0.0;

int ninput = int(ninput);// A%

if ('flagl)
{
for (inti = 0; i < 100; i++)//HI4H AT NRE S5
{
dOnMode[i] = 100;
dOnCoefUJi] = 27;
dOnCoefL[i] = 4.28;
dOnCoefK]i] = 1.85;
dOffMode[i] = 100;
dOffCoefUJi] = 28;
dOffCoefL[i] = 1.2;
dOffCoefKJi] = 4.56;
dWeight[i] = 0;
¥
flagl = true;
}
int iSpaceSystemControlType = -1;
bool okl =1;
switch (systemType)
{
case System_HVAC:
{

iSpaceSystemControlType = (int)HVAC_ZoneOnOff;

for (inti=0; i <ninput; i++)

{
dOnMode[i] = m_ACParaOn[randocc[i]].nMode[3];
dOnCoefU[i] = m_ACParaOn[randoccli]].fU[3];
dOnCoefL[i] = m_ACParaOn[randocc[i]].fL[3];
dOnCoefK]i] = m_ACParaOn[randoccli]].fK[3];
dOffMode[i] = m_ACParaOff[randocc]i]].nMode[3];
dOffCoefU[i] = m_ACParaOff[randocc[i]].fU[3];
dOffCoefL[i] = m_ACParaOff[randocc[i]].fL[3];
dOffCoefKJi] = m_ACParaOff[randocc[i]].fK[3];
char str[10];
sprintf(str, "%01d", randocc[i]);
ssl+="",
ssl +=str;
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}
ssl +="0";

}

break;

case System_L.ights:
break;

case System_Windows:
break;

}

Il SVEREZTH 5
switch (interactionType) {
case Interaction_TurnOff: /=5 5%, W5 LR
{
inti, j, k;
k=0;
int flag;
intarray[100]={ 0,0 };
int OutOcc[100]={ 0,0 };
int CalNum;
CalNum = 0;
double sum = 0;
vector <int> eventOcc;
IRYE AT, SRE il R SEZ % einput=1,GoForLunch; einput=3,GoToOffice;
einput=5, BackFromLunch; einput=6, LeaveFromWork
for (int n = 0; n < einput.size(); n++)

{
if (einput[n] ==1)
{
if (e_ACParaOff[randocc[n]].eMode[2] == 2)
{
aProb[CalNum] = e_ ACParaOff[randocc[n]].epro[2];
dWeight[CalNum] = weight[randocc[n]];
CalNum++;
sum += weight[randocc[n]];
eventOcc.push_back(n);
}
}
if (einput[n] == 6)
{

if (e_ACParaOff[randocc[n]].eMode[4] == 4)

{
aProb[CalNum] = e_ ACParaOff[randocc[n]].epro[4];
dWeight[CalNum] = weight[randocc[n]];
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CalNum++;
sum += weight[randocc[n]];
eventOcc.push_back(n);

}
}
}
IR PR S fu K ) B VR
if (CalNum == 0)
{
for (i = 0; i < ninput; i++)
{
flag=0;
for (j = 0; j < eventOcc.size(); j++)
{
if (i == eventOcc[j])
flag =1,
¥
if (flag)
{
continue;
}
else
{
if (e_ACParaOff[randocc][i]].eMode[1] == 1)
{
aProb[CalNum] = 1.0;
dWeight[CalNum] = weight[randocc[i]];
CalNum++;
sum += weight[randocc[i]];
}
else if (e_ACParaOff[randocc[i]].eMode[0] == 0)
{
aProb[CalNum] = 0.0;
dWeight[CalNum] = weight[randocc[i]];
CalNum++;
sum += weight[randocc[i]];
}
else if (dOffMode[i] == 3)
{
xu_| = (dOffCoefU[i] - dInput) / dOffCoefL[i];
if (xu_I <=0)
aProb[CalNum] = 0;
else

aProb[CalNum] = 1 - exp(-pow(xu_l, dOffCoefK[i])*dDt);
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dWeight[CalNum] = weight[randocc[i]];
CalNum++;

sum += weight[randocc[i]];

char str5[10], str6[10], str7[10];

sprintf(str5, "%.2f", dOffCoefU[i]);
sprintf(str6, "%.2f", dOffCoefL[i]);
sprintf(str7, "%.2f", dOffCoefK[i]);

5s3 +=str5; ss3 +=""";
$s3 +=str6; ss3 +=""";
§S3 +=str7; ss3 +="",

}
¥
}
¥
if (CalNum ==1)
{
fProb = aProb[0];
¥
else
{
for (i = 0; i < CalNum; i++)
{
dWeight[i] = dWeight[i] / sum;
char str[10] =™,
sprintf(str, "%.2f", dWeight[i]);
ss2+="",
SS2 += str;

if (aProb[i] > 0.8)

{
bProbli] = dist3(rng);
cProb[i] = dist3(rng);
dProbl[i] = dist4(rg);

}

else if (aProbl[i] > 0.6)

{
bProbli] = dist5(rng);
cProb[i] = dist5(rng);
dProbli] = dist6(rng);

}

else if (aProbl[i] > 0.4)

{
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bProbli] = dist7(rng);
cProb[i] = dist7(rng);
dProb[i] = dist7(rng);

}

else if (aProb[i] > 0.2)

{
bProb[i] = dist6(rng);
cProb[i] = dist6(rng);
dProbli] = dist5(rng);

}

else

{
bProb[i] = dist4(rng);
cProb[i] = dist4(rng);
dProbli] = dist3(rng);

¥

if ((bProbli] + aProbl[i]) > 1)
bProb[i] = 1 - aProbl[i];
if ((cProb[i] + dProbl[i]) > 1)
dProbli] =1 - cProb[i];

char str1[10], str2[10], str3[10], str4[10];

sprintf(strl, "%.5f", aProbli]);
sprintf(str2, "%.5f", bProb[i]);
sprintf(str3, "%.5f", cProbli]);
sprintf(str4, "%.5f", dProb[i]);

ss3 +=strl; ss3 +="";
SS3 +=str2; ss3 +="";
ss3 +=str3; ss3 +="""
SS3 +=str4; ss3 +=";";

aprobmulti *= pow((1 - aProb[i]), dWeight[i]);
bprobmulti *= pow((1 - bProbli]), dWeight[i]);
cprobmulti *= pow((1 - cProbli]), dWeight[i]);
dprobmulti *= pow((1 - dProb[i]), dWeight[i]);

ss2 +="\0"

ss3.pop_back();

ss3 +="'\0"

aProbfinal = 1 - aprobmulti;
bProbfinal = 1 - bprobmulti;
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cProbfinal = 1 - cprobmulti;
dProbfinal = 1 - dprobmulti;

char str1[10], str2[10], str3[10], str4[10];
sprintf(strl, "%.5f", aProbfinal);
sprintf(str2, "%.5f", bProbfinal);
sprintf(str3, "%.5f", cProbfinal);
sprintf(str4, "%.5f", dProbfinal);

sS4 +=strl; ss4 +="",

sS4 +=str2; ss4 +="",

sS4 +=str3; ss4 +="";

ss4 +=str4; ss4 +="0";

LP1 = (1 - bProbfinal) / (1 + 1 - (aProbfinal + bProbfinal));
LP2 = (1 - dProbfinal) / (1 + 1 - (cProbfinal + dProbfinal));
if (LP1>LP2)

fProb = 1.0;
else

fProb = 0;

}

break;

case Interaction_TurnOn: /45 ¥4,  TITHE S
{
int CalNum, flag;
CalNum = 0;
double sum = 0.0;
vector <int> eventOcc;
IARYE AT, SRE il R Sh/EZ % einput=1,GoForLunch; einput=3,GoToOffice;
einput=5, BackFromLunch; einput=6, LeaveFromWork
for (int n = 0; n < einput.size(); n++)

{
if (einput[n] == 3 || einput[n] ==5)
{
if (e_ACParaOn[randocc[n]].eMode[2] == 2)
{
aProb[CalNum] = e_ ACParaOn[randocc[n]].epro[2];
dWeight[CalNum] = weight[randocc[n]];
CalNum++;
sum += weight[randocc[n]];
eventOcc.push_back(n);
}

bEAMPIRESItE S it
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else if ((m_ACParaOn[randocc[n]].nMode[3] == 3) &&
(m_ACParaOn[randocc[n]].fC[3] != 1) && (m_ACParaOn[randocc[n]].fC[3] = 0))
{

xu_I' = (dInput - m_ACParaOn[randocc[n]].fU[3]) /
m_ACParaOn[randocc[n]].fL[3];
if (xu_l <=0)
aProb[CalNum] = 0;
else
aProb[CalNum] =1 - exp(-pow(xu_l,
m_ACParaOn[randocc[n]].fK[3])*m_ACParaOn[randocc[n]].fC[3]);
dWeight[CalNum] = weight[randocc[n]];
CalNum++;
sum += weight[randocc[n]];
eventOcc.push_back(n);

¥
}
¥
inti, j;
if (CalNum == 0)
{
for (i = 0; i < ninput; i++)
{
flag =1,
for (j = 0; j < eventOcc.size(); j++)
{
if (i == eventOcc[j])
flag =0;
}
if ('flag)
{
continue;
}
else
{
if (e_ACParaOn[randocc[i]].eMode[1] == 1)
{
aProb[CalNum] = 1.0;
dWeight[CalNum] = weight[randocc[i]];
CalNum++;
sum += weight[randoccli]];
}
else if (e_ACParaOn[randoccli]].eMode[0] == 0)
{

aProb[CalNum] = 0.0;
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dWeight[CalNum] = weight[randocc[i]];
CalNum++;
sum += weight[randocc[i]];

}
else if (dOnMode[i] == 3)
{
xu_Il = (dOnCoefU[i] - dinput) / dOnCoefL][i];
if (xu_I >=0)
aProb[CalNum] = 0;
else
aProb[CalNum] = 1 - exp(-pow(-xu_Il, dOnCoefKJi])*dDt);
dWeight[CalNum] = weight[randocc[i]];
CalNum++;
sum += weight[randocc[i]];
char str5[10], str6[10], str7[10];
sprintf(str5, "%.2f", dOnCoefU[i]);
sprintf(str6, "%.2f", dOnCoefL[i]);
sprintf(str7, "%.2f", dOnCoefK{i]);
§S3 +=str5; ss3 +="";
§S3 += Str6; ss3 +="";
§S3 +=str7; ss3 +="";
}
}
}
}
if (CalNum ==1)
{
fProb = aProb[0];
}
else
{
for (i = 0; i < CalNum; i++)
{
dWeight[i] = dWeight[i] / sum;
char str[10] =™,
sprintf(str, "%.2f", dWeight[i]);
ss2+="",
SS2 += str;

if (aProb[i] > 0.8)
{
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bProbli] = dist3(rng);
cProbli] = dist3(rng);
dProbl[i] = dist4(rng);

}

else if (aProb[i] > 0.6)

{
bProbli] = dist5(rng);
cProbli] = dist5(rng);
dProbl[i] = dist6(rng);

}

else if (aProb[i] > 0.4)

{
bProbli] = dist7(rng);
cProb[i] = dist7(rng);
dProbl[i] = dist7(rng);

}

else if (aProb[i] > 0.2)

{
bProbli] = dist6(rng);
cProb[i] = dist6(rng);
dProbl[i] = dist5(rng);

}

else

{
bProb[i] = dist4(rng);
cProb[i] = dist4(rng);
dProbli] = dist3(rng);

}

if ((bProbli] + aProbl[i]) > 1)
bProb[i] = 1 - aProbl[i];
if ((cProb[i] + dProbl[i]) > 1)
dProbli] = 1 - cProb[i];

char str1[10], str2[10], str3[10], str4[10];

sprintf(strl, "%.5f", aProbli]);
sprintf(str2, "%.5f", bProb[i]);
sprintf(str3, "%.5f", cProbli]);
sprintf(str4, "%.5f", dProb[i]);

ss3 +=strl; ss3 +="";
ss3 +=str2; ss3 +=""
ss3 +=str3; ss3 +="""
SS3 +=str4; ss3 +=";";

101



[R5 K

Bl =26 1 S

i

aprobmulti *= pow((1 - aProb[i]), dWeight[i]);
bprobmulti *= pow((1 - bProbli]), dWeight[i]);
cprobmulti *= pow((1 - cProbli]), dWeight[i]);
dprobmulti *= pow((1 - dProb[i]), dWeight[i]);

}

ss2 +="\0";

ss3.pop_back();

ss3 +="0"

aProbfinal = 1 - aprobmulti;
bProbfinal = 1 - bprobmulti;
cProbfinal = 1 - cprobmulti;
dProbfinal = 1 - dprobmulti;

char str1[10], str2[10], str3[10], str4[10];
sprintf(strl, "%.5f", aProbfinal);
sprintf(str2, "%.5f", bProbfinal);
sprintf(str3, "%.5f", cProbfinal);
sprintf(str4, "%.5f", dProbfinal);

ss4 +=strl; ss4 +="";

sS4 +=str2; ss4 +="";

sS4 +=str3; ss4 +="";

ssé += strd; ss4 +="\0;

LP1 = (1 - bProbfinal) / (1 + 1 - (aProbfinal + bProbfinal));
LP2 = (1 - dProbfinal) / (1 + 1 - (cProbfinal + dProbfinal));
if (LP1 > LP2)

fProb = 1.0;
else

fProb = 0;

IV 2 PR S 2 75 B2
long double random_variable = dist(rng);

writeToLogFile(",throw dice,random value,");
writeToLogFile(std::to_string(random_variable));
writeToLogFile(",probability value,");
writeToLogFile(std::to_string(fProb));

if (random_variable <= fProb)
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{
dOnOff = 1;
writeToLogFile(",Win\n");
}
else
{
writeToLogFile(",Lost\n");
dOnOff = 0;
}

fprob = fProb;
randprob = random_variable;

return true;
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