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ABSTRACT

The indoor environment affects occupants’ physical and mental health and work
efficiency, so it is essential to provide a comfortable and satisfying environment for
building occupants. Thermal comfort is the most important factor affecting the quality
of the indoor environment, but there are large differences in thermal comfort among
individuals. In other words, occupants have significantly different thermal preferences.
With the advent of the intelligent era, occupants’ demand for personalized and
intelligent air conditioners has continued to grow. The occupant-centric intelligent air-
conditioning control system which fully considers the individual needs of building
occupants for air-conditioning usage can better meet the occupant requirements for
comfortable indoor environment, and achieve energy-saving effects.

This paper designs and implements an air-conditioning system self-learning
control method integrated with occupant preference suitable for personal space. It is an
occupant-centric and application-oriented method, which can learn and adapt to the
thermal preferences of different occupants autonomously, provide the indoor
environmental conditions required by different occupants, and can be well combined
with existing air-conditioning control methods without additional sensors, thus is
conducive to promotion and application. This paper constructs a method for classifying
occupant preferences based on their historical air-conditioning usage behavior. An
occupant preference prediction model based on naive Bayes classifier and neural
network model is used to characterize and learn people's temperature preferences and
cooling / heating rate preferences. The self-learning model of occupant preference is
then integrated into the air-conditioning control system, and the multi-step input air-
conditioning control method is combined to meet the control needs of different
occupant preferences. In actual operation, with the feedback of occupant air-
conditioning usage behavior and model updating, the occupant preference self-learning
model will continue to optimize the learning results and achieve better control effects.

This paper validates the effectiveness and accuracy of the air-conditioning system
self-learning control method integrated with occupant preference through simulation
and experiments. Based on the occupant air-conditioning usage behavior data generated
by Monte Carlo stochastic simulation, the occupant preference classification and
prediction methods are used to classify and predict behavior patterns. The results can
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reflect the characteristics of different occupant preferences and accurately predict
occupant preferences. The Programmable Logic Controller (PLC) control experiments
and Simulink simulations were performed to analyze the room temperature response
under different air-conditioning control modes corresponding to different occupant
preferences. It was proved that the air-conditioning control methods combined with
occupant preferences could achieve different cooling rates. Through energy
consumption simulation, it is verified that the air-conditioning system self-learning
control method integrated with occupant preference will not increase much energy
consumption and even save energy consumption on the premise of improving occupant
thermal comfort.

Preliminary research results show that the air-conditioning system self-learning
control method integrated with occupant preference in personal space can accurately
predict occupant preferences, provide a personalized and comfortable indoor

environment, and has energy saving potential.

Key Words: Occupant preference, air conditioning control, naive Bayes classifier,

neural network, personal space
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d) R Diff /hT 1.5°C, AKRT 1°C, fayth BEiRE IR T A
e) W Diff hT1.5C, ANTEET 1°C, fth B IRT AR,
[ 5 FERRETin |

TR 7 R B Tep, o
L Tep,1

R R
1§Di £1=Tsp, 0-Tsp,1
B
A=Tin-T sp, 0

Hr‘.

": 5&1"]41 5HU| 1 H"l
lz%mwum BRI\ B AR R L
\Diff<4 Rew DIFF<2. 5 L+@ QL G j‘i ‘_tr‘,f ‘t\'
¥mt|j %Jﬂ ( an':lﬂ ﬁtﬂ
PR A PRl iist) \ PR \ PR R F R

(a) AT
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=M FERRETin
JER 1 5 i JE Tsp, o
%H’TQIII ir%'lﬁ{Tsp. 1

R EREN %=
1§Diff:Tsp, 1=Tsp,0

=N
A=Ts p 0-Tin

5mtlj
ﬂmﬁﬁmﬁ \Qmﬂﬁﬁmi ﬂm*%&f \\muﬁT@T

Hi
THR fRr 1
?ﬁi ‘:H \‘ 551 H / 5&1 H ftrﬁl H
JAR Y ri =AW AR L e S T o R = THRE PP

(b) HEH T
B 3-2 1T SRR WOE EAT A RIAT AR R 2R R

At
TRy iR

3.3 AGAmaFFn=E

KNS 5 2] 7R 0 N R U TR A HL28 27 SR SR PR I 2R BB A
Fridfg &, A CAa NI B2 IR B 2E 2] o N s IR w2 i, &
B 22 ST 55 o N DAl S B4 0000 5 0 P v 2 T AR AT S = 4 T, T 4
ABAT A

3.3.1 IBE mIFFnFE R

P i 2 RTINAR 2R FE  FU N B3 e PO P 5 B 1R N SR AR TRLE I A
FE—E MREALYE, DS TR MR L 5t R EONE . BeAh, N Gk i
H 27 > BRI TT DLAE 26 2 5T DAL AL T 45 3R o AbER DU ik fe 3 1 DU Hir
SE B — R > 07, ERA UM AL 2T AR AR, o SRR AR E
G, REANEEZ RS, JFHE G ENINGR, ok % kit
A At e SN o
(1) Abz ISk fa o

FRER DU 202 2 T et 2 1 DU e B, SeMB0E 2 B FEAN e 3804 »
TSR T R R R A, K AU 3.1:

p(clx) = PEOP©)

PO (X 3.D

22



55 3 BN GUR AT 73 FERT TR A A 3 T

Hrb, P(x|o)RFEA x JBT2K ¢ BIZRAERER, P(o)RRERME, P(x)NH]
TH—HR T, 5ETK.

IR DU Sr o0 STTVALE DUHSr e B 2Rl B4 1 LM Bk 1. SRR
A B 20 SN ETESEFFEE, #al 3.1 ko 3.2:

_P(x[0)P(c) PO T
P(c|x) = Py P(X)L_IIP(xdc) (3.2

BB BIEEARA n ANEtE, F—A n 4ERAE R RN, Bl x={x,,
X2y .. Xn}’ 1&%%”1/]\%%’ ﬁj\%l“zﬁcl,cz---’ Cm?%{_\‘o IR 1, %4#*%%
HTHRE AT fa fE K 3.3:

P(x|c;) = HP(Xilci) = P(xq]c;) X P(X3]c;) X -+ X P(X,|c;) (3.3
i=1

PR ER T, RERBZEAEEA x, il x BT 29
BEZEP (x| c)P(c), W MEZE IR KRR o Fiuil 45
(2) FbgE DU Bk 5 H

5N FH AN 2R DU B Sy b AT N G2 0 R O G OO BT, 8 2 e B s A 2R A N )
FHIESH . N DI B O 0 22 B = SR SR AA B84k, — 7T N R $e s
MR = SR EE T AR, X IR R BRI =
AN ZE TR B R Rs e M — e R . (R, K s AN A VR R 1

TS G T ASE B DA 2 9 Adb T J RS 80 D3 SRV I R B i AT AR A
W&k, FNBIESEONE I TBRIEE S AP, HibE =N TERRE .
Y 5 52 B A 7R KR S ) 2 I P R P58 304 00, 3 8 SR R il B 3 e
o TEVHERT, JextR NI ST B UL, B E N RIS =AM TR
T R VU & TON R 775 B HON A, K 2 AR I 2 422 L 591y [] ke i {8 i
AT B EL .

FESEBRAE L T 3w T ()3 R B AR AP 23 8], AT LT T SR A7
FINER DU 30 73 2R 28 () A SRR A 8, 78 TN AT B R 0T 5 M5 AN W s 8
RGN, AT DR BUAT Ak (B RS 1E 5 B A IR A B A DG (P e i B, AT 5
P 2 o) Ue
(3) BERITRI &5 AP

X FRERI TN S S, A SRR T HERA R, AN R 2 A A B 2R T 45 21 1)
AT EMARES A ERFEE . KLHUE (Kullback-Leibler divergence) F1JS #{
J& (Jensen-Shannon divergence) #2& & FH HI4# A P A MER 70 A 2 8] 22 57 1 7 ¥,
% X IS S HUE R PPAR S48

KL SRR AR AR RS, XS T B EOEZ A p A1 g, IR KL #UE hak 3.4
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.

B p(x)
KL(plla) = ) pGo)log o5

KL B HUE S 0~ oo (inf), HATAEGE; EHEAAXARNME, BIAZ# P
BER AR B S PSR S5 R . 5 o0 A e 4z UL S, T KL HUEEN 0, B KL
HIUEE SIS, FCSE g A 55 T 53 A7 2 TR ) UG RO R B R

HIF KL B R A ARFRYE, 7P 4 R HER R {5, RN 25 58 IS HU%
IS5 R . IS BT KL BUE, HEUEVEREDY 0-1 2 18], HEAXIFRME, #5HT
JE PR R . A AT R JS BN 0, ARSI 1. BRI 2 3N
3.5,

(X 3.4

1 ptq, 1 p+q
JS(pllq) =EKL(p||T)+§KL(q||T) (£ 3.5)

(4) TR T4

FEWA LA S PR R Ge 22 R I 2 Y 28 o s 2 A P 1 S R AR B
SEJEORA A AT AR BRI, AT DR 87 5 ZeroR 7926 4%, (HILEIY 545
ULH-$r 43 2R 2840 EL T RO A BT R % . ZeroR 43288 2 e i 0 43 2R 8%, (XSt
J3 SRR AR ST AR AR, T AR B K IR 2R MR AR AR I TN 73 2K 45 2R . ZeroR
oy R T R R A AR, AU 3.6,
P(cx)
P(x)

Horr, P(elx) NFEAR x J& T 28 ¢ HISRAFMEER, P(ex) —HEAR x 52K ¢ HFAK
FHIEREMER, POO)RMEA x KAERMER.

TEFE T AMZE R, WK 25 AT BRI RN 3 AN YRR 27 A v = AN R N
MR AR A RGR e SO O TERIEE . MR . SR A
PRV AR M £ B — > B — BUE AR SR bR, EEUE BT AR A R4 Uk
PR A LR 2 SR 7. Missenard(Bgs T 45 B PRI 2 SR AU R 10
R B RE X 3.7, K =AM BOR AT I & TN B BB A, R
ARG THE G AL A B T, o D 25 WAL T IF ARSI 35 5 N T BRI
JEE HILMEZ, i 3.8.

T, =T, — 0.4(T, — 10)(1 — R, /100) (£ 3.7)

t(Tin,i |Te,out)
t(Te,out)

Af, TLARRARIRE, °C; TR THIEE, °C R BZSMMIRE, %.

Tin'itﬂfmﬂg*ﬁﬂ$’ t(Tln’l|Te,out)%%E%ﬁl\ﬁiﬁiﬂgTe'outT’;‘I‘?iﬁﬁ{%ﬁ%ﬁzﬁﬁﬂ‘

P(clx) = (£, 3.6)

P(Tin,ilTe,out) = (3.8
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S R Ty IO K, €Ty o) T AE TN AR ET, e R 25 AT
TFRARZS B K

3.3.2 {TARNRIFFUNRE

AT P X 27 TR AR 7R 3% FH BP 4128 3% 4% ( BackPropagation Neural Networks)
Sk, ERERME R, HAwE AN EERN R, WA BRIz AR
JIRIE R, ER B BB P il A5 BN, RERE 78 70T & A ST AT A
AR FRU £ K
(1) BP 4 W 2% BE ]

TENIG R, 4 ORI UM 26 LA SR B B R SR o 32X Fh AR ) - 4514
MBI, BEFCSEEBRH T — b N A0 40 0 285 F B 5 ST R, L 7R () ol 28 PO 465 1
—HAEEE N TS oA, I B HEREIIR TR A S E R, B
ANFZE I 255 B AR 28 0 I A B AL, 2 o0 m At — S qe 28 sl AR YR FE U
BN LI RER A o BN 0 AT THRA . RN 5 HI AR ML AR 2
TCROERECTE, IFRIE . EN TSI, BP #i& 242 H Al
PRI e |2 1) 2 IR A N 28 2 1 50, R ERRE 2 (55 IEIRMEHE,
R AR il S =R, W 3-3 iR

Y1 Yi Yi

R ®. . . & o

PN = o
X1

K 3-3  BP A4 L& 45 Ky

BP 122 W 2% S0 ] Jk T BEHLB B T B SRR AT S 800 . [ 3-4 fieom T E Y
TSGR . AT MRS, BENLIEEUIZREEA, SN = e T i A
6, BRAREERES, BERERDESR, AitEm 24 RS HhsErRR
72, LR R REZE AT, BIEERACE AR, TR AR R B 2
AR A I
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HiN: PEARLE D={(a, yidte=a: F%n

RS

1: WEIaM: 1E (-1,1) XA N BENLRIAEAG I 25 ) S R EAE A BIE, BoE RZEmE e,
THERORS FE AR R 2 2] B

2: repeat

3:  forall(x,yx) € Ddo

BENLIEERAT S K N AFEA R A AN 22 4

THERS Z S 2T AT

AR S0 2 A L R I 2 Si o U B 2 R HSOR i ) 1) & e 22 TT IR i
I 0 2 % 22 T i 3 O B - ok 22 T0 i A8 IESE A B wy, , M RIELG);
R FH B J2 45 o 22 e O ORI N J2 254 22 Te i A IEEE A E w AT By
end for
10:  HHERIRE;
11: until 4 R R 220 A2 TR B iR 22 1 B0 8 A B B > RO T8 R 2 2 OB

© 00 N o o1 b

o PR AR S 1 2 2 AR N 4%
K 3-4 BP f4 W L% SRR

(2) BP #2551k N

TEARSCH, ¥ BP #4248 Sk N T N AT A f T g4 A
R EAT NIl 5 4N IR ERS A X, K e EAMEIMNITESE. A
N R RATAKE, T N REE ARG S IO, o 2R
JEAT NI A2 BEOR SN R 250 & PR s T 1) I 2 R AT T A =S R A L, =S
VAT ) 3= B 52 B % 5 A PR s sl R TR R R A, IR A
SRR N R B S RAT AR . RIS T N AT A o TN, A5 7R A N
MESHONE N TERIREE . SNAHEE . S TERRE AR AR, Fils
BN ST AR, HER N BRI ETTH8ON 4 4, BRI & o808 14>
SE Bl 2 B A o AR AR OCHE, B & ciE D, RESEIE A AH
&, HEid 2Nt FEOE LG M ER AR KSR S, S2REKEAKh =
Vn+m+a, i h AREETHETTEE, mFn 550 85N 2 E
ZIuHH, a NN T 18] 10 2R EE, BikifelRS EME e 10
Ao BEZER T S MEUE UG R AL, it ZE Wk FHZME R 2.t X 25 1)1 25
R — MU IS AR, AR LUEGRE SR IS [R], (H BT AR SR F (A 22 I 265 25 1)
{15, SEhria B R, H HNZREF AR AT — I, 2858 BB R AT £
WA .

P22 P 248 A TR TI0I () 5 RO Sl RE B A IAMA . B T IESHE
J& T 5 FAT AT 1 X (8] B AN M ISR P, TR SR TR 23 28 07 v ik
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55 3 & N\ U I 43 SR TS AL 1y e ST
ITACER . 8 SR A TR IF-THEN RN 43280738, B0 RN A0 45 18 5% e
A RANERA BAG RS, BB AT ik e,

R: WHRx Ry, X3 /&Ry o, Xy 7 ERy, Mgy = 21,91 = Zp, oo G = Zmo T, x =
[1, oors X )T X RN IR YE, gy R KIRSS m AR E, 2z,
BEE.

ERENG 2 1) 3R T R B L SO RV R A, {5 FH e Ak 1) T R A TR YRV
RIAR ¥ 20 55 M B AH AT BSORH DA T4 ot 1) S g bR EBOR A E % LI SR8 iR 30l
A IR A & K IR o3 A AT VG 0 A S T 2. 1k AR TR
oA g kA, R EoE At 3.9:

( O,u<a,
b—u
lLLu<a, ,a<u<b, 0,u<a,
_J)b-u —<b_16119< < LT <u<h
l’tA(u)_ _a;asusb; ‘HA(U.)— d_’u u o .uA(u)_ b_a'a—u’— ) (ﬁ39)
O,u>b, ,c<u<d, 1,u>b,
d—c
\ 0O,u>d,
(a) /Ny (b) Hrfa) Y (c) R
EEPTIVERRAS L, 15 3 F & IR BB 20 Ah 3R g s B B 3-5 A=l
3.10 Ao MR B SR 23 A0 DU 0 5 S o BRI m] 6 SIE R AT 028 CE R )
1.2
1
0.8
0.6
0.4
0.2
0
0 1 ‘ 2 3 4 5 6
—— A L SIS Hh R A BARSFAE . —— PRAFASE R
K] 3-5 BT oA S Jm R %L
( 0,u < 1.05,
1,u < 1.05, 19w s cu<10s
195 —u 1.95 — 1.02 -
a(u) =9 75e—=2,1.05 Su <195, pa(w) = , 951,_1.3 <u < 205, (3£ 3. 10)
0,u > 1.95, - _205<u<?2.
u 795 =205 20> Su=29,
\ 0,u > 2.95,
(a) WML (b) B
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( 0,u < 2.05, p 0,u < 3.05,
295U s <195 395-U 45 <u<395
205—205 “0SUS I 395305 >0 S H=7>
ta(u) = < 1,2.95 < u < 3.05, ta(u) =+ 1,3.95 < u < 4.05,
395U 405 <u<395 295U 05 <u <495
395305 >0 = U =27 495405 0 =US®I
\ 0,u > 3.95, \ 0,u > 4.95,
(c) HER (d) BAR5FAE R
0,u < 4.05,
(w) = u—405 05 <u <495
Ha 495 — 405 O SUSEI
1,u > 4.95,

(e) fR5FRE

(3) MR S5 B AP

KT RTINS 5, BRA VLT B TR R T 25 31 ()47 o 220 A 5 Dk
AT IR 3 A B 2 S R TG S 5 R VAT o e T Fr v 1 2 R P KL
B AN IS BUE XA S5 A BRI 240
(4) LR 7 i

2 R B8 BT SRS )RR B8 1 S2 RIS, TR AT LASR A ZeroR 2 288k
PR AL ke T S 2 IS o X T 2 ANHE SR VR 40 2K ), T A
B A e — SRR . AT TR T S BB 20, SRR B ENINRIBE S
NBH . FEEEROEET, com & 55 N BORET, i 112 G RGELET, g I 255N
BUE, X 3.0 T, A R ET, T ERIBE T, MATGHE SR, 24 K 3.4 11815
7,

Tecom =a Teour + b Tein (£ 3.1

R, T, omBRGEAEREE, Cs T, o Rm BN RORE, C; Tom#
RENERRE, C. 3% a. b NEHEXSH, THBENSHINET, it
a=0.25, b=0.75.

TEGEVI A L5 0 AR SR P 0 4 TN B 5 B B B8, it i 2%
MERAE A A XF R 3.12:
c(Mi|Te com)
¢(Te.com)

K P(M;| Ty com ) AR LA BORIET, com TN 1R 24T AR M, (AR
By c(Mi| T com) FREEA A ROURSET, com BN FRF AT ABEM, 1 UEL
¢(Te com ) FREFETE RORIET, com I NGB FI AT 9 IREL

P(M;|T,com) = (£ 3.12)
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3.4 KE/N

ARFEHE TN D 73 AN T (R 75, A N G A R A AT 8k
PEREETTE N Gl 73 FOTEAN G e AR, B e 21 1N S as iR A A
1T AN B R X R SR S BONUR SR TV, IR 2R P20 R 4t E i A 2 T
AR P9 A P P A SR M DN S AT N ARG L, SN b AT it R &R - K N 1
A AE AT 9 3 T SR AT AN AT O, 3 RS 1T R BAT
TR R T7 1% SRAIWLAS 52 2D TR R AN R DU 73 2835 A0 BP A2t j 28 18 4
ST 1N G i B AN AT A ol 2 T A
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B AR HAARRFHNEREESSE

AR B AT A SR S5 4 BUBUA B0 208 RGE AT 2 AR TR AR
HPAIRR . B R T AN A R P R R G, T T R R A
Bk, R T IET I BRI OL: & A RRAFE) PID St A s
Ik

4.1 TIRPERAZ PRGN TR R RinIZHF R

411 PAZEEERANT ARG

W2 244 € X & (Constant Air Volume, CAV) T RS, X E
(Variable Air Volume, VAV) ZSif &40, RHLELE INARALH X (Fan-oil Plus Fresh
Air, FPFA) FiH R4 MA A5 & (Variable Refrigerant Flow, VRF) %51 &
G, MTHNGFE, HHNTHRSERY VAV TR RS, KALEE AL
IR VRF Z i 255
(1) VAV ZH RS

VAV T RG AR H R & 2 S ENLH, K RGN A i 2% B 2582,
B RE . EPEA RS A . T VAV S ARG, A LLR IE R 2 X
1, FHHAAZSE XA LA LR VAV Kunds B, fe St b a5
SEAEH . AP XA N ) VAV R S A HR A A2 XIS 43 7 s BT e 0 R, DT
FeEREE D
(2) RHLELE INARSLE R G

KHLELE RGARK RS, PLHTBERHRNL AROKEE . RIS
RIS, 5 bR, ASTET AR ST DL H AR BT X, R4 B XU T XUE B 25
AN FIE T AT EEOETI K AE, KAEE Rgumd 7 sz, meE A&
LR Ty AT R RIS AR S IR A0 A, AT DAY 2 R D (8] 97 1mr 9 30 R R
:'I‘j“%?'EE?[Bﬂo
(3) VRF ZFH ARG

VRF ZF RGNS W RS, = AHURTESMLR R 5 2R AR — 6
HHAMLUERE S NHBENAE, VRF 2 RS0 N REHLZS T 5 50 2 1k
ML R4 VRE SRS L EE RS, &AM RS, b T RS
A, DRI A BN e B A 2 R B Py o SIS 8] o 22 BRHL R G e i R
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ORI 2 R OO0, T BLTREXHEI S RO, 8 I S AR I A
) WA A SR 0K . VRE RGBS, 3 S A
B LA A B Fthl R I A M AR B
WA S ZHHL VRE BIRC B R R i, JF A
IR KA, A S T R T 0 0

4.12 BERFARFERmAIEHIF N

(D 4= 5 PID ##4i

Az A A — P RE ) 7 5, B RE XU F2 R 2 A 5 il o XU 4 1) SRR

FTRAES], ATARE R ZE I AR, e iR B D . o y SR 2

e MR FRN 4.1, SEPRI I8 H K H B A B R X PRUAL 4, ks

ST AN X, FHTAARIGEE, @ 7RSI %, 2407

P XU 5 ] () Bl B3GR, I RCR WA P gt .
;= {ymax, e > 0(zke < 0)

‘ (L 4.0
VYmin» € < 0(Zle > 0)

LCBIRA 53 0 (PID) 5 JE S & 2 mt Tl b= F B )32 sl Sem, w4k
LA (PO 421« HLIAR Sy (P 424 Lty (PD) F A ELFIAR 43 353 (PID)
it PAEE PID Sy AR 4.2, b e() HIA, u(t) v, Ky 9 ELH &
B, TRV F R, T sy i TR) 8 2. B s ] 2 37 BRI SN 22 ik L
Rz RIS A RO RS TR 22 0T B B B AN A 4 i AR, s
OGRS P, RS T m S, SOk RGBS TERE
de(t)

dt

t
u(t) =K, le(t) + le e(t)dt + T, (X 4.2
i /0

l

(2) VAV 7 550 K v 4% ]

FE S IRIE RN, 36 XIR B RRIE VAV 2R S @ i 11 DX T B 3 17 A T %
R IEECAN [ 2= N i faf o S350 RGUSAT I, R il 2% 2 W 2 iR (e, 18
i PID #2505, W KIEHAT &8 CEE VBT ) Mibaadla, MK
1) ) FF R /N SR AR ik B . DA JTAHSGBY ) VAV S U AR o], ool a2
WK 4-1 Frosel,

.-%,—-—.:Bi‘tzTO - "
i EL.(?@ il 3 || sy i o
_I_
REREEE |

B 4-1 JE ST VAV 2218 AR ik 423 ) 0] 4%
31

s

MIRFET

vt

S 1A 75 1]

H

F Y




RN e i S A e N AR oy = e e E i RS

(3) WLELE 5 GEA b 4%

AR AR DG BT, RLAL R A F ) 77 SN 8] 4-2 oo b e i B i) 07
AT, W A XBUIF ST R = PRI Rz U7 3 /5 i
JEE A ks, A I ] L1 T 23 i A U ) 7 ORI 7 SR, (B S B B R A2
ANAr g A 4

A4 4

i STl ———{ Tk 2 7Y
-1 A 4 4
TF AR A PR B — 2 ) IR 5k 2 7 R 42 1
£ 1 4
JER1R = E0ATLES L2 1R 1 PHLRS 7 8 3
KT A AR T LA 7K I TT 1)

& 42 RLE A H 7

WL T 32 2R 42 1) 5 2o il 8 B I ] R D R I — 425 | A
DGR 73 B A o XL B 70 1 4 A i AR S A0 XU i 3l ) 7 2GR T
T 7 I P AR A B0 TR 5 B R 22 R« (A 3R S RE R THARHED
(GB 50189) Bep s - “ XUMNLALE R FH R 31 7K 1 A JRUUAR 45 2 ) 2 07 7 7
XM ) 7 SRR R IR L — R . Horp, KL= ASAS AL R, 7K T P il
Iz 5 S o Mo AT R 2 = A TR S W R P i 22 AR XV
IRz BT R R P ARG, KR CRBIIRD RFFITRIRE: 2
AL FAEIX VL A, KALE R ERFFAAE, AR RFFEUIR. 28 MIXBLELE
I, HEhE AR . AR TON, AR TBOSEER, XA TRE
RXGEIZAT, MAELFHATIT, AR TROERER, RALRKEIEiET.
HH R RHL= AR G0, 7K R PR 1 AR e B H 2 R an i 4-3
s o MNLESE I, 7K IR 5 19 XN LA 8 R ) B e i FE AL S I KU LA
SRR ICGR T, AR O T AR 1 TS 4 ) AT B A I R o XL RIS 7 1 5 A e
P TE 73 S X R A PRI A E A A7 R A PID 2] o A7 B % ) ] ) W = AR
FES VIR 2 18 A 22, AR A fa] B0 0 70 B ok o s MHTURS 7 o 7 303 11 e 26
{7 B W B, EEHS AR, BIIE & TR 2 O IR AR R Z R A
B S Al X+ AT E R B XML E , PID 2 & A iR P 42 Al A
f, I HEeSBTBe, &G T HiRfa e R I A0,
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BE AN

e
Y K [
FEEEERET0 | | RALIE

<

mina | [ ORI
Ly @ <1 LGE

162

JAAL 7 i

K 4-3 5 HT I R LEL e B ol 12 4

(3) VRF il &4t = WAL=

X T VRF ZS 1 o 1) o0 A 0, JHE 3 PO 4 o) SR R R 7 oo 224K IRLRE
M D B, A A S AR A = PN R S AR B R XL . A T N 4=
PR FE R TR A 0 B LC I I AR T4 s T4 e BB B IR, W
HENRES . BERTOLR, Y=E NIRRT e 0 8L 1CHf, I MEHI#: 1
Me Tt B BE BT, MA@ RRES . A I, M= N EE SRR
FE w2 5 CHE, XU NmE; MR mZE N 2~5CH, RHUAF#E; 2
EAREAKT 2Chy, RAUAEE. XFT ER R mZEE, AFESWR )
WA PEHIME AT RE AN o

VRF 7251 R 4 1) 2 BN 5 40 1 2 il 4 1) [F)F et ) 4 08 R SR SR o 16 XL
o4 il R s Az | B PID 2816, 3@ % 3 R4k 5 B4 XU 1) Szl .

Mg DL BTl R g R e il 7 3, 32 BRI 7 209 R R 4 o
AT b S EAR ) R DG B S B0 FH P B SCI 23 VR R VA0 A o AAE PR R o D 9 1 %
GRE, LRRENVIEE RS VAV RGEE VRF R0, EERRFN G ik
W, AT I8 I TR T XL i X IR T B2 RSB . 0 R 4 2 i v /R K B B 4
BL )26 1728 A el /2 pl R ik U )80 SRR B A AR AL . IR A, .
WA KRR T RS0 K IRFF A E 0 AN E KRG 2 VRF RAH)E T07
], T RGEICHK AT RS KT XML RS VAV RGH1 VRF
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RGN —KH PID #2541

4.2 & NSRRI EEHIG A

ANTRI B AT A 2 e S e 57 N 6 of Bk TPl 8 B AN [R) 5K, (H LA B4 )
J5 ANTCE T R XN EER o I A SR B 25 6 N 52 i (10 2 TR P2 v R 2 T 8
A7 [ PID 2 ] Ay 2Caas i i b P2 02 BEREAT AAL - AT AN RN B G 1R 76 3K

\0

4.2.1 & AGREFH PID 1§55

(1 Jridhik

BEXTANE] RN SR 0, £ 328 8 IS 2R BROAS [ s 1 5 . DL VREF S RGN
i, RTFRRHR CBO WOl AT AR, T 1S O o K IR FE A R 4 L 2
DA SE B B R ) PR IR R o AR, X BRI (B AR5 BIAT AR R,
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BiiR A BEHLRBIE RA G EERITARENER

KHI Python 15 5 % 5 BEN LU AR BN 03 23 R AT D B R . LS IR

VAT O], RO Gz AE AT B AT R s SR ERE e T

© N o g B~ w0 P

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

#EEUE AL TH RS TS SNREANRE, R RRES, IR RS
df=pd.read_csv('.\ACONO.csv')

np.random.seed(20000)

df_sample=df.sample(n=1000).reset_index(drop=True)
columns=df_sample.columns.tolist()

df_sample_s=df sample.loc[:,[columns[0],columns[1],columns[2],columns[8]]]

#BENL A S N IR BOEE, = AAXHR AT BRGR L, THE = N A RGR MR & &L
Tk S
InNRH=np.random.normal(50,8.3,size=1000)
SP1=np.random.normal(27,0.6,size=1000)
SP1=np.round(SP1)
dis=[]
np.random.seed(20000)
for i in range(1000):

dis.append(uniform(-1,2))
INT=SP1+dis
InTe=InT-0.4*(InT-10)*(1-(InNRH/100))
ComTe=0.25*df_sample_s['OutTe']+0.75*InTe

#RE AN RIS B AL 258 2 N il B Ve 1

np.random.seed(4300)

#h Rl mode3 24

SP2=np.random.choice(a=4,size=leng,p=[0.096, 0.662, 0.238, 0.003])

SP2=SP2+3

#E OIS mode2 22

SP2=np.random.choice(a=6,size=leng,p=[0.006, 0.241, 0.613, 0.124, 0.013, 0.002])
SP2=SP2+1
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28. #Pu Rzl model 21

29. SP2=np.random.choice(a=7,size=leng,p=[0.016, 0.528, 0.414, 0.038, 0.004, 0.001])
30. #E RSP moded 22

31. SP2=np.random.choice(a=10,size=leng,p=[0.001, 0.003, 0.025, 0.237, 0.631, 0.102, 0.001])
32. SP2=SP2+1

33, #{R5FAEEN modeb 24

34. SP2=np.random.choice(a=11,size=leng,p=[0.001, 0.004, 0.038, 0.414, 0.528, 0.016])
35. SP2=SP2+3

36. SP2=SP2+21

37. df_sample_s['SP2']=SP2

38.

39. #MRAE % AN R L R A I BOE

40. for i in range(leng):

41. if (df_sample_s['OutTe][i]<24):

42, df_sample_s['SP2[i]=df_sample_s.loc[i,'SP2]-2
43. elif(df_sample_s['OutTe][i]<26):

44, df_sample_s['SP2[i]=df_sample_s.loc[i,'SP2]-1
45, elif(df_sample_s['OutTe[i]>=28):

46. df_sample_s['SP2"[i]=df_sample_s.loc[i,'SP2]+1
47.

48. #T R 72

49. Mode=np.zeros((leng,1))

50. foriin range(leng):

51. if df_sample_s["ST1"][i]==1.0 and df _sample_s["ST2"][i]==1.0:

52. if df_sample_s["SP1"][i]>df _sample_s["SP2"][i]:

53. if df_sample_s["SP1"][i]>=26:

54. if (df_sample_s["SP1"][i]-df_sample_s["SP2"][i])>=5:
55. Mode[i]=1

56. elif (df_sample_s["SP1"][i]-df_sample_s["SP2"][i])>=3:
57. Mode[i]=2

58. elif (df_sample_s["SP1"][i]-df_sample_s["SP2"][i])>=2:
59. Mode[i]=3

60. elif (df_sample_s["InT"][i]-df_sample_s["SP1"][i])>1:
61. Model[i]=4
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62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

else:
Mode[i]=5
else:
if (df_sample_s["SP1"][i]-df_sample_s["SP2"][i])>=4:
Mode[i]=1
elif (df_sample_s["SP1"][i]-df_sample_s["SP2"][i])>=2.5:
Mode[i]=2
elif (df_sample_s["SP1"][i]-df_sample_s["SP2"][i])>=1.5:
Mode[i]=3
elif (df_sample_s["InT"][i]-df_sample_s["SP1"][i])>1:
Mode[i]=4
else:
Mode[i]=5
df_sample_s["Mode"]=Mode
elapsed = (time.clock() - start)

print("Time used:",elapsed)
df_sample_s['InT-SP2']=df_sample_s['InT"]-df_sample_s['SP2]

df_sample_s=df _sample_s[df_sample_s['InT-SP27>0]
df _sample_s=df sample_s[df _sample_s['Mode"]!=0]
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