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ABSTRACT

Global warming becomes a serious threat to human existence, and the goal of
reducing energy consumption and carbon emissions and achieving carbon neutrality is
imminent. The energy consumption related to buildings in the world and in China
accounts for about 35%. Reducing the energy consumption of buildings is crucial to the
energy conservation of the whole society. The prediction of building energy
consumption is the key to building energy conservation and the matching of supply and
demand between buildings and the power grid. At present, there are three main types of
mainstream methods for building energy consumption prediction: white box, black box,
and gray box. Each of these three models has advantages and disadvantages. The white-
box model has high interpretability, but the modeling is complex and there are many
assumptions too many input parameters. Besides, the values of some input parameters
cannot be measured or obtained. So, the simulation result is often far from the actual
energy consumption. The black-box model learns the relationship between input
features and historical energy consumption, and the prediction accuracy is high, but it
requires a large amount of historical data for training, the interpretability is low, and the
generality of the model is not high, and it cannot be carried out without historical energy
consumption at all. The existing gray-box models also cannot solve the problem of data
and model generality very well. In view of the aforementioned problems of too many
input variables some of which may be difficult to obtain, and unable to used for cross-
building energy consumption prediction, this paper proposes an office building energy
consumption prediction method based on multi-source heterogeneous data. It can
realize energy consumption prediction in various scenarios, especially for cross-
building without historical energy consumption scenarios. It includes four steps:
reprocessing, fusion of multi-source data, establishment of multi-source heterogeneous
database and energy consumption prediction hybrid model

First, many initial variables that may affect energy consumption are selected from
the two aspects of load and electromechanical system, and the value range of the initial
variables is determined and sampled. A rapid modeling tool is built with python
language and its eppy library to generate calculation examples in batches. A dataset of

initial variables and their corresponding energy consumption was generated, and key
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variables that had a significant impact on energy consumption were extracted using
correlation coefficient method (SRCC and PRCC), Morris method and XGBoost
algorithm.

Secondly, in view of the fact that the key variable value is missing in practice, the
key variable value estimation under different scenarios is carried out. In the presence
of historical energy consumption, the genetic algorithm is used to infer the missing
values of key variables. This inference method is suitable for the inference of key
variables when the database is being established. In the case of no historical energy
consumption, the Apriori association rule mining algorithm is used to infer the missing
values of key variables. This inference method is suitable for the prediction of key
variables when predicting building energy consumption without historical energy
consumption. The inference accuracy of the two methods was checked and analyzed,
and the errors in the inference of missing values of key variables were all within the
acceptable range.

Thirdly, data from three sources (energy consumption monitoring platform, energy
saving audit report, and energy consumption simulation) are collected. The missing key
variable information is speculated, and the energy consumption data is preprocessed
according to different data characteristics. For the energy consumption data from the
energy consumption monitoring platform, outliers and missing values are imputed. For
the energy consumption data from the energy-saving audit report, the typical energy
consumption curve obtained by clustering using K-Means algorithm is used to refine
the granularity. For the data from the energy consumption simulation, a two-level
simulation data correction model is established according to the deviation of the
measured data and the simulated data, and the simulated data is corrected to make it
closer to the measured data.

Finally, a multi-source heterogeneous database is established on the basis of the
previous two steps, and the hybrid model of energy consumption prediction is trained
using this database. The input of the multi-source heterogeneous database is the key
variables describing the physical information of the building and other variables such
as meteorological parameters, time series characteristics, energy consumption
simulation correction value, etc., and the output is the prediction target of the energy
consumption model, such as the energy consumption of air conditioning and
refrigeration. The combination tree algorithm, lightGBM, which has a good

performance in the field of energy consumption prediction, is used to develop the hybrid
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model, and the optimal hyperparameters with small generalization error are obtained

by cross-validation. The performance of the hybrid model is verified with the test data.

Key Words: Cross-building energy prediction, data-driven model, machine learning,

hybrid energy prediction model
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& — MURHIE G B AR Y I 2R [ 2 AT 1 7712, FIH BEHLARAK, XGBoost 45411t
TR ) LA TR e SR SRR EE A T . 3) 2k (wrapper), FHRAIESRAL, (H
A, A5 F AN H AR R E0T A 2 AR R AR () B B A B R AT R R 46 . 4)
UM 715, B3E Morris ¥, FRAERK (RN 2402 (SRRC). A% =] 15 52 3
% (PRCO) 5. 5) FRYERE, 10638 LN 258 I RAAE 2 (B] b, E8T 1 2 ]
HEATRHIELE R, BIRE4E, F HAMEIEA PCA. MR EMES . FRFHiEE
BTSSR RAEH, B Zhang 55 NPVE Je R AR AT R 4]
e, ARG R MK REGE L RS HIR AR TUREHE, 55 KM MARS
VERBEGEREIESAT 15 =P RIEEHE: Yuan S5 NPOSE G JEIEFRANTE R
P f5e /I 3R B A (PLSR) . BEHLARMANSCHF AL (SVMD #EAT T RFALIE SR . A
[F) BB 20 BT D7 VA4S B R R AR BB B S A AR, B, Li & ARPERA
SRCC. PRCC, Morris fil Fast (Fourier Amplitude Sensitivity Test) 777515 3] | A
A R AR B B P 45 R o RP AR P4t 7T DU Rt AT RREILE £, #1140 Ding 5%
NEPSIZES gL P AR REOE, RN @A PCA HEAT THRMIERE4E: R
MEPE A 18 30 R PCA SEASFEIT B A5~ VR & REREAT FEdE, $EEUH
T AR EbR AFFS A TR REFETON e N S . thdh, fESEEfEd, —
iR w2 & (Fl4n Kaggle) 23835 K H Leave one feature out (LOFO)
7, BB N B B AN A AP BRI 2 e, AT SEA T4
TEEE

FEHHR RSN 73, & FHBSEETT 430 1) AR AR, il anid =14,
Lasso [, DUM-HU& [, SRR RHSE . 20 B, 385 R 2 A A,
HInFENLARHFL, XGBoost, lightGBM, CatBoost 25325 >] 8%, 3) $HZ W48 AR A,
FlinZ Z AP (MLP), ANN, RNN, LSTM %%, Jrrmil (R H ke i
THER R RSN T 3R EE 3R R BN A HE, 7R B RS i TR a2
(ASHRAE) 2570 REFE TN L 3 Great Energy Predictor I1I competition H, 3R
AT 44 1% T-322R F 7 A AE00), S BB R A R AMEE R4, A AT 04T TR
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L2 (ensemble), HIRYEE R J7 2 24838 (bagging), $2FHE (boosting) FIHE
B2 (stacking).

Chen %5 ANPURLZL T REFE TR AL b by F A RFAEAIAR Y . MINAT SRR
AR RN R A 5, D0 B RS

3) KA

1 AR TR ) BRI R A R e — A BRI Pkl . AR AR Y 7 22
RKERERSHAE RGN, EEE R HFEN A, FTFESCREA Y ) BT
R 2T AN R o REFEREALR F G vt 2 L AR 7 ) 10 J7 2 S 4 N ANy Hh AR B ] 1)
KEZ, BEAFRRE ST, 57T E RSN P S B R I 2R 8 DL ST I AE 6 7
i B H B, FEH RN 22 ) RS A A B IR i vl et AT
fift e EIRNEE, At TORFER Y . IR BEAME D AR B IR TR R
RV HUAS B S N BB & 240, MAME R AR RIS 75 2K E P se s - AEFE T
e R R FARE AT 43 g R0, SR FH FRAR SR ORI € F AR AL I R 3L 456 B4
RS R 5 S vt 2 B e 27 2] SR B Ak OB AR AR ALY

BN ARG AN RC A, i Hassid S.7E 1985 FE4) 2 33, Al
HI PN B BE AT — AN LR (BT 2R1C R RAK 2 R S E S a5 i ke . s
MREH T RC-S. 3R2C FERAM A TAF 5. — AWM ITEFS R Al C
FED: 1) IR BB B R RS R VA . VR 2 @SR TR (i
EnergyPlus)} ] LLUFE R A1 C{E; 20 Wiaik: KA EER RS BIEEAT th & &
53] R A1 C IS EIME - S 8AG TR F I BB R R S5/ — 3fe[m] ) BAIBSIG,
RGEHRPTEE, HHF0RH EAL F0 S BUE T T I B8R,

Lam %5 ANFOUZE 1997 aE42E 17 N H B AR I 2R R AE I A 1) U7 %, B
I Py AR A5 21 R S B AEICE A R e, AT IR s ) 2R R A A
AR FVE TR 2 e R R A N TR P 288 R0 SRR ) T LA . AR SR T DR
HAFBIEIGE IR, AT LY B R AT

ORI RS SO SR T AR LR | AN [RIURL EE 11 S A A T A
filG AR B R IR S B A I SR 07 v, ARZ TS AR T B, B
FEEE Rl 30 23 R S W A 2R 0 AR SIS AT A48 TROR 7 B RS T, ARBIE A0 %
TR EAT | A RE

1.2.2 BEEFREFETNMLRIA

KR s XS AR AR (R N A 7 KRR R SR SERERE, (BAESCPRrh, RREkAT
T AE BSOS B IH A T2 BB b 3 R CH VEAR I I SE e MU - A7 2 H T TR AT %

8



1% 5F

¢ S TV — MO AL 5 () REFE 2 s N 21 57 — AR T I EE IR S A AR v B
P IRAN AT AT A — AN AE A IR, 7595 R T Hh A AH B e S REFE 2
) ERIRE, 20— NEEE (B, £ ERAEFE oy B bR gt i)
REFESIR ) I 75 ZEEAT O UI R (HANVE AR EOL 2 H bR b, 23T 1)
M52 —E), ¥ AT B e RE TN, T4 20 v F RAMf DA (R B s
FEDMAT 55 () 1) R3]0 3% 2 =) 7E REFE TR o () 8 FH 8 EE 7 o Fan S5 A4 R IR
R E AR AT v 2 I AR Y B I 2, PR H BRI B0 R AT R S Bl e
A E A T, Li S ANWLER AL L%, 24T ANN B8l SRR E
%, Tian £ NFORIERR A B Cosign FE . SIEHEEE . DTW BEEE X T
AR UE, EARRLVERSTIAG AL LSTM BIAUEA b B A AT
L% 2] . Ribeiro 55 NI 22 B BEAEERE b AU 25100, 45— 4>
Pt ) 4 IR A B n] BNV T 2 MR . Qian 55 NIRRT 5 ) %
TrAdaBoost % 3 1 £ s A B E AT % « Fang 55 NS H T LSTM-DANN #E
28, R AE I 2% 1 REAR B B VR SR B AR SE R REAE R AR N
LSTM [ NRHERATIEFE 52 >) . Mocanu 58 NP b =2 5] 51T R = ) 456 LA
SIS AR REAE TN o (E_E 3R STk 4TS 75 FH 20080 70 B ARG S Re FE s, M
PANH 5645 T S8l s e U Re AR T, I B ESR T 58 9 AR i 30 A 5 1)
VBRI AL o

1. 3 AR ANBE R IFIAREELL

1.3.1 ARABARIEHERE

NICHREFA AT BLE 1, AR R s o T EAA . R E St T ALz
UERT BN BEFE AR F) Bk, SRAR AR RS A 52 3] 1 ORI 2 S8 (1 9QTE . I
AWEFRE, BRI AN EIZIRTIANGE, LB R = S A ¢
AL o I HL A XS AR R AR & A AR ASE TR A 5 i SR REAE U _E R IO AVEE, A
PR 28 00 5 SUREAE TIN LU R SE RORAE , P AT BT A s B 14021 23 TS0
%72 CV-RMSE 7y 0.63370Y, 1 AT B BEFE TR 22 > 0 71 2 B i) H b it
FUPT L REREEE, PR TS A SRR TN A S Y o

WA VR SRR LR 14 ) AT

1) WIRLLAZ BN BEREAT B AR ?

2) FESKBRRBHIAR, SR REARR MR AL (CApT WIBIE A I XERASR

B, o] & R A RN IZ AR 0 AL R ?
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3) Ll A P 2 e M R HEAT 5 S SR REAE T ?

DN N A B AT S ST RERE TN A 1) R, A DR A I kA L, AR
WERET AR, Wi 72T 2 EA B A BRI T, 295G
IS FH 5 S A e (RS HR , 39 B R TR R A A SRR EL B
B REAEEE, TR & BRI HE , A AN ST R REAE T
T S

ARAEAERE

o ZIRFHIEE:

ASHIE T B 22 P 57 A Kt 1 R RIRAN R, B SR AUAN ], B Ok AN ]
(RIS BE EL A A R (8 A28t o AN 0 o 458 P 380 0 et 1 RV« ARl
A ERAE D, RS TR (0 BCE AT BERE I T & 10 Bl o AR R
TREEH TR A REAERE . REREIEINT & BRI TR R CREBTRLEE ) AN,
SRR AT IS T AT 8] 3 s AT UL AT, 25 /5 SO [RRE R A i 5

o RAEREFEMAL.

ASHIEFE P IR & BEAR I AL T8 12 A T A ) 08l B B A AU B dle , SO A A
[ SR S K df AR

o EHAFMHRZER. HBERFMHREZE:

ERAMHREERNLZEATEINERRELENE LT (Bl
EnergyPlus i BHARZIH RS WA SEAM ORI, A THELR,
Fland SR R WHEEEASE. VI RGH R ERKETIHAGRE. KR
Gr RIS S 2 T R G KA &

o VIIHTR. REXE.:

PR RAR WIS A 5 REAE AT REA DGR B, RRFIE SR AL it . SR
AR BB A2 AT AR A B S B AR e i S REAE RS M B AR B

1.3.2 BARBLINSCELRH

SR FE 5 T 2 U5 5 A s (1 70 2 S SURERE TN A s =0 %
SAR B PR, MR R, A B AR A AR ST SRR I & 1. 2 PR

S B0y 1R IR AR T S REAR R B KT aG AR AR s A
A FH python A1 eppy FE N7 T REAEM AL PR IG EAR TR, HE8 A T 4648 Joxt S
REFERLAIEL, R W46 48 B b AR S S AR B AR 4% IR A SR BT BE B v AV A RIAR 5%
FIREYE S T TEAT BEE , 1921 7 R AR AT o A S 40 RE e AL PRod A T
o, it B A A s B o FEA A [F R R SR BT e HY 1 X RERER M A
PNCIPS: 25

10



1% 5F

5 AR R TS BRI OSSR AL B (B AN BEAT 22 YR A Bl O BE R
FERUE SR M BEAR AT T, 25 AR H A2 HAZR I REFEEEE, KR st
A BN AR B R IAS AT, 25 ANAFAE RERERHE , IR ORI I 42 30 51
RIEAT R AR B URE RIHEN . 7 E U, AT B LR, T
FITA IR R R A AE 77 SLREAE, i8R P 38 A% Sk db AT OB AR B SR ARAR I, 2
IRE BRI GRGT Ja AT TR, T REAFAE T T S REAER IR DL, U R] R SQIBC R
U2 0 SR REAT R A S SRR AR HED o AE 2 Y M Bt R & 5 T, X T I TR
RLEE IR, B ekt 70 A R REAEHEAT BR2E, 13RI RIS /0 A A i A

REAEHIZe, FRARE S0 70 BEAT il L AT 0K P2 BRI BEME IR RS TS, K REAEEIR
P 2 H bR RURLEE b s AERAD AR A0 S BBt IR & 75 T, T B AN s b
BRI Z BN, R T PIAEE I A R B e AT 2 1k, i Hakik
SKEPRRERERHE, PR AR AR R IR ST ) AN AR AL

=By T REAT AR SR IO RERETII o FH b 1 0 2015 21 ) R SO B
AR B MUACYE Rl 5 (0 REAE RO A e 22 D S M Bt s R SRR RS I, I PP AL
(R LAFHE) MR REEBIRIE AN, REFREEEE TN E, AT A
[Fl37 5 T REAETRINAR Y [ 2 57
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[FlGFRSE B SAAR S BT B EER I AR REAE TN T v
BoER A

e LS T
BT MU AL AT A EE % 2 ISR PR BE
e % | mmoE AR
v
mpmy | | WEREZEMEE :
TRE M
ARRBERE L | i
v
HSEIREN 4
v BRBIRIEE
Ay P
120
SRR B R AR ST
RAREERGE N AR
v
SRS AR
¥
B R SRR
R A
1.2 FREEL
AR 2 BEIR T BORBRZ T 5 — 0 AR B R UV B 3 A T
B T HR A OB AR B R A A HEDN S AR AN HE W AR S AT 2R 4 AW T
Ro 5 5 BmULHT 158 = H 00 2 U e A e R AR S AR L 1Y

2 IR S B Rl A R
EALIERE; 3 6 EATRABAIAT T RAE; 0 7 ENATINL IR S R

1.4 RENGE
ASEEE S U] T AT SR T MR SC, BT REXS IR RS BE L AN
SCHLRURR H b i SCER AR X [ A SMRERE TN AR T FU AT 12818, BRAL 4

12



1% 5F

FARRR Y, SR AR RN £ o 2 DAL SR R AR A 1R 52 3] 1 Ok 2 1) 3, B
WARFEE SN IZ R A 7870, TOIR B (1 Sl i S REAE T (M SR o)
SEH T ARSI IE 2 T 2R S A B X I SURE R Y [ BRI 28, Jl i 2%
75 8 FU AT AL R 2R GEAR DG AL B I M FP SRS S B A B 1) D5 V2 DR Al A\ Ry
AL I R, I R AL A L 22 PRI S REFE R SEEILAR LU 2 i SR 10 5
S FUAEFETI -
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52 HOOCHEAR RN

F2F XETERW

2.1 B

Titse HAH . BAIE S KFEREFERIAY, WAL FORE RS T =45 H
NZE, FiHEED AT E SRR ERK R AERHEMEAT, H
fEpiilinfEavaSEiripN sl SREEATIE NG!S i s N =R IR AR avAE S DR C)
MV RS Y ERIA, HEd SRMIEMAKRME, A ARmB AR EE. m
FESEBRN A, — Sy N AR BB R ME LASRELR , s K& s, B fsA L
FEAEAR SRR OL T AT @A, X2 R B A AEBI AT A R B A R 5
Rl — o i RS A Y () fan N\ AL B 30 A v TR 1Y), (R D BB N AR B vk A T
1 S Bl REAE B2, I 22 () N\ AR B N o B BUS R T BN TR FUR 3 hnad 49
AR . MR FoREE, P BAER TR E R A R B S ekt A 5 B2 slib
FIRZR, H 3 N\ AL B (3G AR AT 25 S 3R I R B 5 (R v SRR SURIE G, R
FITA B DGR B SR B IR S R R A N S b 2o bl “AEE R M. AL
0] BEAE RS20 S AN A2 AH R G, Ko REAEAT 2. 35 B2 1) A2 B A o fian A\ AT A A Y £
FIRERZ B TR R N SISO AE R IR REFE TN o A 75715 DA AT B SRt 381 5 AR A A X W
R I 7 I A BRI REFE A B R ) O R . B 2.1 NGB R4
WEARME . B, HTWHEARELZ/REFEMEREALL, AR E
FHLFAH 57 B0 BEAE I 2 WA AN 58 A AH [F], WCK AT 46 78 843 A s A amg AH DG A B
AHLRASCAE EE . HR, IRIEWIIEA 2 M AEE, R python 15 F A1 eppy
FEBHFE P AL b 2E B A FEAR 3L T H EnergyPlus fT s 1 IDF SO, 718 EnergyPlus
AT REFERSALL, 15 20H A REAEANGITAGERE . A5, T RIaa 8 20 4 tH A B 5
Wi o S0 TR AR AR 7 AH DA B, SR BBUBAE 20 B 5 vk NI 46 A8 = R SR B S 5 A
FHRHI R &, W THLR RS ICEE, W T IR 548 500 BEFE 1) 521 AVX
PRTUEAE, 0TI B 70 AR R IR N IR EAT DS B AR B R 2 i o

AT 2.2 F1 2.3 02 BARS H P 2R 46728 B 1R 0 ORI B AR AR e
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(@’fﬁﬁl ?%*H?‘%’E%) (*IL HLAR éfE?FE?‘@E%)

. o SRR $ TR
Morris. i TS 7HlAE o HHAE. HAIML

:

WRyEvIaa AR E, #|Hpython
Fleppyftt A lidf T

v

P4 FEnergyPlus. exefs R 45

Y ?/ N =pa=l : —
%&EE%E’Y XGBoostik 4TI 5
o Morris A E PR

e PRCC. SRCC e

2.1 KA RERIDL

ARG 8 R BT AH SC ) SCHRAR B R B o A7 A7 35 S B AR B FR AR AR I
Bl 2.1 ZEF s, RECAT 4 AAS B IR: 58—, #AT I E VI a6 A8 & S H BUE T
B, fERUETEE, F Morris JyyRIRL T BT 74 BN R 46 A8 gk AT Hh
FE, AR RV BB AR & 38 =, VI =8 A #HE A B EnergyPlus
)% N——IDF 344, Fif A EnergyPlus #HATHHLHE, BRIGNE “HAZE”
——HEREAE; B0, AR R WIaa A B SR NN, RERERIMEVE A
519 FH Morris. AR#ERK[EIE REGE (SRRC) FfmAkEIH R E0% (PRCC) Jikde
BORHEAR &, HrhH Morris AR BUOCHAZ BN, F0T B Morris J7 VRS 2]
R1a6A AR SR NN, R0 HAh 7 iR IR OB AR BNy, 6 N T ST 7
FEAR B WIIR AR B - TN T A7 R B AR B SR I AN P RN G BEAR
=R R .

2.2.1 GV =2 AR HEETERE

Xt U AR SR ORI AR AL &, ARAIT T 225 IR ZH v 4 o 10 T2 R AT 0 1 i
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KA BRI B IR, G T JUTSH. RTS8, B8535, i
DU 23 IR ACE, JFRIE TREZ S . ORI @S RE MLV AT i
T r O B2 A AV 1L DX 71 2 JE SR A U B RO S AT 4 e A B TR v L 1 i
W, HIURAC B AL FR S L UE VI B 245 B R 2.1 P, R S A B e L IUE S
N oA S) Ao FLA il =R R REFERI R BOE WA R, e — R4
BZ AR ICERY, R It 1 2 | B A Mg i Z M f 2 1tk 7 1o AR R AE
I AR Bl 45 R R AT A R S8 I A5 e T AR A L

R 2.1 BF AN MR AL B S LA

5 VIR B TR ] BYEVEHE XA
Jb1a) & B EE NWWR 0.1~0.7 -
P 1) 7 335 B SWWR 0.1~0.7
IR 1A G B B EWWR 0.1~0.7
URGIE = P 7] B b WWWR 0.1~0.7
FESINIRA AREA 20000~80000 m?
=511 NL 3~50 VS
T 25 CR 0.1~0.5
AN RS WALLU 0.09~0.5 W/(m? - K)
HhhE R WSP 800~2000 J/(kg - K)
R TiE 4 &R 4 RU 0.09~0.4 W/(m? - K)
HTLSH MR B AR S A3 R R 2 WSA 0.1~0.9 -
J& THOK BSR4 R 2 RSA 0.1~0.9
B R AL WINU 1~2.7 W/(m? - K)
H R4S 3 R % | SHGC 0.1~0.52
174 Ve i B SPC 21~29 C
P E IR SPH 18~26 C
HE ] Ty 22 5 52 LPD 3~20 W/m?
121725
NE OPD 0.05~1 P/m?
BB S INFIL 0.5~5 ACH
P IE H T JE A ST 0.1~0.9
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2l VIR R AR #5 BUEYE L-Eiva
TG SEES FLT 0.007~1.842

it Lo | BRI R GLT 0.03~0.7
2B CLT 0.036~0.5

2.2.2 Sl XAIREE E RV HEE

BT A < AT AR A8 B 38 N I SR R AR &, SR P R e 5 23R B RE RS S i e
P REA S AR . BT RS8R AT Morris 1ELEBEATBURE 2 B I 75 %
52X R Morris iR 732, A TR W) 4628 & A8 L BUE Y6 A 33 50 73 A
(2700561, SR F T Morris X} B FHHRE J7 v A0h: T 8BS 77 AT WI46 32 & 1) FE

1) Morris /1%

Morris FHAE S BBURBAE: 43 A J7 1572 FH Max D. Morris 7F 1991 G482 H FIEH T
AR BB M 7, PR B A /N 32 3 2 BRI A R PRSI,
Morris 7723 T 088, BI—RAE — 48 & (One Factor At a Time, OAT), UL
WEX —TEMmEEZm. REmbE y 28 kK MaAHE
X1, X2, X3, o, X (I AN B RN M & X)BE ), WEE 1 AN 7o RN
(elementary effect, EE) N i MaANERHTE y ERANZNE, HiE X

sk (2.1 FiR:

EE;(X) = [y(X1.xZ.---.xl'—1.xi+AA.xl'+1.---.xk)—y(X)] 2.1

FrAPATTH U(p-1)B7, p AHIANERIKFEL

B AT %0, 75 Morris BEATRURME AT, FEAREREE 1 TiAh, HoAh & D
MNAEIIAR F A BEAF 2058 1 AN B TGRS o 5 Morris V275 S it i 75 FH RE a8 772
BT RAE . X RE— AN B — R 58 Be— NI, IR AL k1 A
FEAREL, BRRBGERERFEAERE T RN — A (k 4+ 1) x kEERI AAERE, st 2.2
N

(2.2)

PR, oo
o oo
o oo

[ 07
| ol
[ R
B HRHATERR X W — MEARME, 1 RS2 AR, 0 Ros A2 [R5 E

18



52 HOOCHEAR RN

FATHET LT R X A — NN, 2058 1 Mo THR B M
Tl (2.3) Fros.

B(i) = Xq Xzt Xj—1 Xj1 Xipq " Xk
V= Doy xg o Xy Xy p Xigq o X

FEPATTE v NP HERBERI MG,y X638 o, FORBURK R AT 26 Ay, fnak
(2.3) 7R, JERN ISR/ AT R R Moy, wal (2.4,

T j
. Xj=1 EE
W ==

(2.3)

(2.3)

(2.4)

g R Ny N e 0y HISEIAGER R, o BRI AR Toc; R TC R8N 2 [H]
AEREER, REAMFAEIELESNAZE BN, o, RaRmBNARZH
fih A% B R

2) Hr T BT FE T (Latin Hypercube Sampling LHS)

$r TR TT S — Mo B 705, 1207 8T DA R A AR 23 a] v il BRURE 6
BUDIIREA i, A AR P REAS D 1AME B KA o 2 T AL 7 b 2 4 A
7 [R5y e A XE], I AR DX TA] il ORE AR R AZ X T o AR 7 7E n 4E [F)
AR A, BT RN R D ROy B, B4R A A ES H
MERARSE ) m AN XA CERER AT RBO I S oA, WA X T EARSE ) 28
=, W 4ERREA X A R LIRS, — BEREAR N B R S A R
X7y B e, iREEAD 70 B T AR A, XS A RGER ST T 1R Y
SR B BRI R R n e & XMOTIEER AN R
I REAMEE,  ORUEAh S R A A3 AR [R5 B KAk

2.2.3 tafarRbor BAEIR BRI L E S AL

MANZESHBAEZ AR AREE 2 M7 A&, AU 5L IR
EnergyPlus {E AR 51 BT A NAR & 550 H IR0 N G 2R o Ay dals b EASE AR
e AR A, AW python TH 5 M eppy FE#EAT fit & @A AE il IDF ST A

(IDF & EnergyPlus X FH M E 76 k% X0« eppy 7T SEIL IDF H{5 Bk A7 it & ik
5. 4 H EnergyPlus FEATHAL . eSS A%, AWFFOKER 2.1 i 23 M
NZ IR IDF FSHRE S . JUFES, SH D E Rl
17750 MRS Eh e 2580 ZEEEILECE REESINE, 774 R g
WANEA: KT BT U, BT, Wi 2.2 firn. HTARLEHRT
2 EEFA R DR AT T ML XA TP A DX, AR 78 2 SRR A 5 TR D RE e AT
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AN B B (RED AR .

a) KT b) LT

o) UK (FiMA&K ) d) U & (BMINIERTE) SREESiA
K 2.2 AR R AN

W TS HAIBITSHER 7, RN S B 7T 5 AL IDF H i,
it T 5T B AH SR B AR B 2 AR OGS, AR e M i 3 L BRI AR 1t 37 i e AN
PG IS FR AT OB AR AR B R B D

FoAth IDF A 7 1% B R ME 3% BRI A BT A SR HEREAT W&, DA 5
NI B2 AR BT S A P R XU B B RAR S (A R sy ik kit
FRiE) GB 50189-2015 TR E, FEFHMEERKEWME 2.3 s,

H T %8 R BB A AR &, REFEA ALK 2 S A 5 BN EnergyPlus

V=g
Z
PRSI R G
1
0.9
0.8
M_O.?
i
T 06
# 05
n’
0 0.4
< 03
0.2
01
0
O O O OO0 OO O OO0 OoO0CoC O o0 oo oo o o o o
C OO0 0000 Q0000 Q0000000 Qoo o
OOOOODOOOC}OQODDC}OOOC}OOOQ
58888388833888888888888888¢8
AN M < 0D OM~0O00O0O A NM S W O~ AN MO
R B o R B IR o B e O IO B o IR N I N N B N |
Hif 8]

a) NREER
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B2 & REAREI

1
b \ ] \
5 08
i
i 07
# 06
o 0.5
04
ﬁos
02
01
0
o 0 0O 0O 0 0 00 00000 000000 000 o0
scgccgscgcssgeeesssgesase
o 0 0 0O 0 0 00 00000 000000 00000
sSss8gss8sgss8sssessg38s88s¢88
S N M s O M~ 0 OO0 A NNM s 0 O~ O Ao
L T B T T B B I B B N B N B o N I o |

B8]

O ffice_workday — == office_holiday —ss==commercial

b) HLAF AR

12 - \ \ ~
1
£
12 08
M 06
o= 04
Rz
B
0.2
0 — &
O 0 OO0\ 0 C O 00 0000 0000 OO0 oo oo
222V IR a 2
O 0O 00 @O OO0 00000 00 00 00 000 oo
@eoeeeeoegeeeeaeaoeeaeoeeeee
N M SN O M~ OoO A NS WO~ Oo0dNMmo
o B B B B B I B e e B S B o B VI o ]
B {e]
e o ffice_workday — e office_holiday —e=commercial
AY
c) HEHHICH FH
1.2
1
0.8

0.4
0.2
0
12 34 5 6 7 8 9 101112131415 1617 18 19 20 21 22 23 24 25
B fa]
m—ffice_workday —e——office_holiday commercial

d) B RUE A
2.3 EE iR R R 5 E

2.2. 4 PATrER Y RIET = RVIEEN

XA R AR &, SRH] T Morris % ARAERR[RNH R EGE (SRRO). Wtk
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# LR
import os
dirname, filename = os.path.split(os.path.abspath(__ file ))
os.chdir(dirname)
import pandas as pd
from eppy.modeleditor import IDF
import matplotlib.pyplot as plt
from SALib.analyze import morris
from SALib.plotting.morris import horizontal bar plot
import SampleGenerate
import IDFGenerate
import OutputCollect
import RankTransform
from sklearn.preprocessing import StandardScaler
from sklearn.linear model import LinearRegression as LR
import PRCC as prcc
def generate 1df main(ds,refidfname,refname, iddfile):
if bld_func == 'Hotel":
room_function = ['lobby', 'service', 'dinning', 'kitchen', 'meeting', 'room']
room_ratio = [0.1, 0.1, 0.075, 0.03, 0.025, 0.67]
func =pd.DataFrame({'function':room_function, 'ratio':room_ratio})
elif bld_func == 'OfficeBuilding":
officebld type = "Alloffice"
if officebld type == "Alloffice" :
room_function = ['lobby', 'service', 'dinning', 'kitchen', 'meeting’,
'office']
room_ratio = [0.1, 0.1, 0.075, 0.025, 0.13, 0.57]
func =pd.DataFrame({'function":room_function,
'ratio":room_ratio})
#generate idf file of each sample, run simulation and store results
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for i in range(len(ds.index)):  #len(ds.index)
NWWR = ds.loc[i][ NWWR']
SWWR = ds.loc[i]['SWWR']
EWWR = ds.loc[i][[EWWR']
WWWR = ds.loc[i][ WWWR']
AREA =ds.loc[i][/AREA']
NL = ds.loc[i]['NL']
CR =ds.loc[i]['CR"]
WALLU = ds.loc[i]['WALLU']
WSP = ds.loc[i]['WSP']
RU = ds.loc[i]['RU"]
WINU = ds.loc[i]['WINU']
SHGC = ds.loc[i]['SHGC']
SPC = ds.loc[i]['SPC'"]
SPH = ds.loc[i]['SPH']
LPD = ds.loc[i]['LPD']
OPD =ds.loc[i]['OPD']
INFIL = ds.loc[i]['INFIL']
FLT = ds.loc[i]['FLT"]
GLT = ds.loc[i]['GLT"]
CLT = ds.loc[i]['CLT"]
ST = ds.loc[1]['ST"]
WSA = ds.loc[i]['WSA']
RSA =ds.loc[i]['RSA"]

idf T1,CR real = IDFGenerate.generate idf(NWWR, SWWR, EWWR,
WWWR, AREA, NL, CR, WALLU, WSP, WSA, RU, RSA, WINU, SHGC, SPC, SPH,
LPD,OPD, INFIL, FLT, GLT, CLT, ST, func, refidfname, refname, iddfile)

os.makedirs(sampling method + 'Samples\Model' + str(1))

idf Tl.saveas(sampling method + 'Samples\Model' + str(i) + "\Model' +
str(i) + ".idf")

idf = IDF(sampling_method + 'Samples\Model' + str(i) + "\Model' + str(i)
+'.idf', weather file)
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idf.run(output_directory = sampling_method + 'Samples\Model' + str(i),
readvars = True, output prefix = 'Model' + str(i), output_suffix ="'C")

print(str(i+1) + 'Samples are finished')

ds['CR'] = CR real

ds.to_excel('param_values '+sampling method+' real CR.xIsx')

def sensitity analysis(location,sampling_method):
## Morris method
if sampling_method == 'Morris":
ds = pd.read excel('param_values_morris_real CR.xIsx',index col =
'Unnamed: 0')
ds1 = (ds - ds.mean()) /ds.std()
param_values =dsl.values
bounds = SampleGenerate.bound(location)
problem = SampleGenerate.Morris_problem(bounds)
Si = morris.analyze(problem, param values, output.values,
conf level=0.95,
print_to_console=True,
num_levels=8)
# Returns a dictionary with keys 'mu', 'mu star', 'sigma', and
'mu_star conf'
# e.g. Si['mu_star'] contains the mu* value for each parameter, in the
# same order as the parameter file
fig, (ax1, ax2) = plt.subplots(1, 2)
horizontal bar plot(ax1, Si, {}, sortby="mu_star', unit=r"kWh/m"2")

## regression method
elif sampling method == "LHS":
ds = pd.read excel('param_values LHS real CR.xlsx', index col =
"Unnamed: 0").dropna(how = "all")
ds['output'] = output

ds.to_excel("param_values LHS real CR output.xlsx')
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# rank transformtion
for 1 1n ds.columns:
x = ds[i].copy()
ds[i] = RankTransform.transform(x)
# standardize
scaler = StandardScaler()

ds_scaler = scaler.fit_transform(ds)

## calculate SRRC

X=ds_scaler][:,:-1]

y=ds_scaler[:,-1]

linreg = LR()

model=linreg.fit(X, y)

SRRC = linreg.coef

srrc_result > pd.DataFrame(data = SRRC, index=
ds.columns.drop("output"), columns = ["SRRC"])

srrc_result['temp.sort'] = abs(srrc_result['SRRC'])

srrc_result =
srre_result.sort values(by=['temp_sort']).drop(columns=["temp _sort'])

plt.figure()

plt.title('SRRC', fontsize="large', fontweight="bold")

plt.xticks(rotation=90, fontsize=10)

plt.bar(list(srrc_result.index), srrc_result["SRRC"])

## calculate PRCC

PRCC matric = prcc.partial _corr(ds.values)

PRCC = list(PRCC_matric[:-1,-1])

prcc_result = pd.DataFrame(data = PRCC, index=
ds.columns.drop("output"), columns = ["PRCC"])

prce_result['temp_sort'] = abs(prcc_result['PRCC'])

prcc_result =
prcc_result.sort values(by=['temp_sort']).drop(columns=["temp sort'])

plt.figure()

plt.title('PRCC',fontsize="large', fontweight="bold")
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plt.xticks(rotation=90, fontsize=10)
plt.bar(list(prcc_result.index), prcc_result["PRCC"])

def path_defination():
iddfile = r"S:\install\EnergyPlusV8-9-0\Energy-+.idd"
refname = "E+RefModel/"
refidfname = "Ref Model Summer HSCW"
return iddfile, refname, refidfname
if name ==" main_ "
iddfile, refname, refidfname = path_defination()
BldId = int(input("iE i N @K% 5 : \n0: Officebuilding; \nl: Hotel\n"))
if(Bldld == 0):
bld_func = 'OfficeBuilding'
elif(Bldld == 1):
bld func = 'Hotel'
Locationld = int(input(" & i A @ H T 4L H/ T 0 X % 5 : \n0:
HSCW(Shanghai); \nl: Cold(Beijing)\n"))
if Locationld == 0 :
weather file =
r'weatherdata\CHN_Shanghai.Shanghai.583620 CSWD.epw'
location = "HSCW"
elif Locationld == 1:
weather_file =
r'weatherdata\CHN_Beijing.Beijing.545110 CSWD.epw'
location = "Cold"
Seasonld = int(input("TE A 7 KM% 5. \n0: cooling load;\n1: heating
load\n"))
if Seasonld == 0:
if Bldld == 1:
refmodel = "Ref Model Hotel.idf"
else: #office
if Locationld == 0: #Shsnghai

refmodel = "Ref Model Summer HSCW.idf"
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elif Locationld == 1: #Beijing:
refmodel = "Ref Model Summer Cold.idf"

elif Seasonld == 1:
if Bldld == 1:
refmodel = "Ref Model Hotel.idf"
else: #office
if Locationld == 0: #Shanghai
refmodel = "Ref Model Year HSCW.idf"
elif Locationld == 1: #Beijing:
refmodel = "Ref Model Year Cold.idf"
sampling_method = int(input(" /3 #1 77754 5\n0: Morriss \nl: LHS\n"))
if sampling_ method == 0 :
sampling_method = 'Morris'
elif sampling method == 1:
sampling_method = "LHS'
print("1IE7EBEAT RAE)
global CR _real
if(sampling_method == "LHS"):
LHS sample num = 3000
ds = SampleGenerate.sampling LHS(location, num =
LHS sample num)
elif (sampling method == "Morris"):
Morris_sample num = 300
num_levels = 10
ds = SampleGenerate.sampling Morris(location,  num_levels,
Morris_sample num)
##tgenerate idf file of each sample, run simulation and store results
##generate samples
print(" IEAEBEAT AR A )
generate idf main(ds,refmodel,refname, iddfile)
## get simualtion results
if Seasonld == 0:

output = OutputCollect.output(sampling method, SA index =
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'Cool_sum')
elif Seasonld == 1:
output = OutputCollect.output(sampling method, SA index =
'Heat sum')

## Sensitity analysis
print(" IEZE AT BURAE 73 H")

sensitity analysis(location,sampling_method)

#itt B A ) IDF ARAE 5 ik
import time
from multiprocessing import process

from multiprocessing import Pool

import pandas as pd

import numpy as np

from smt.sampling_methods import LHS

import itertools

from eppy.modeleditor import IDF

import sys

import os

import math

dirname, filename = os.path.split(os.path.abspath(__ file ))

os.chdir(dirname)

#%% HVAC part IDF generate
def layer recognize(idf TO):

zone idf=1idf TO.idfobjects["ZONE"]

surfaces = idf T0.idfobjects['BuildingSurface:Detailed']

storey = []

for zone in zone idf:

for surface in surfaces:
if zone.Name == surface.Zone Name and "floor" in surface.Name:
zone.Z Origin = surface.Vertex 1 Zcoordinate

if (surface.Vertex 1 Zcoordinate not in storey):
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storey.append(surface.Vertex 1 Zcoordinate)

return storey, idf TO

def euipment_schedule(idf T1):
schedule idf =idf Tl1.idfobjects['SCHEDULE:COMPACT']
idf T1.newidfobject('SCHEDULE:COMPACT")
schedule 1df[-1].Name = "system_avail"
schedule idf[-1].Schedule Type Limits Name = "On/Off"
schedule idf[-1].Field 1 = "Through: 12/31"
schedule 1df[-1].Field 2 ="For: AllDays"
schedule idf[-1].Field 3 ="Until: 8:00"
schedule idf[-1].Field 4 ="0"
schedule 1df[-1].Field 5 ="Until: 22:00"
schedule idf[-1].Field 6 ="1"
schedule idf[-1].Field 7 ="Until: 24:00"
schedule 1df[-1].Field-8 ="0"

schedule idf =1idf Tl.idfobjects['SCHEDULE:COMPACT']
idf T1.newidfobject('SCHEDULE:COMPACT")

schedule idf[-1].Name = "HTG_AVAIL SCHE equip"
schedule i1df[-1].Schedule Type Limits Name = "On/Off"
schedule idf[-1].Field 1 = "Through: 3/31"

schedule idf[-1].Field 2 = "For: AllDays"

schedule 1df[-1].Field 3 ="Until: 24:00"

schedule idf[-1].Field 4 ="1"

schedule idf[-1].Field 5 = "Through: 4/30"

schedule 1df[-1].Field 6 ="For: AllDays"

schedule idf[-1].Field 7 ="Until: 24:00"

schedule idf[-1].Field 8 ="0"

schedule idf[-1].Field 9 = "Through: 9/30"

schedule idf[-1].Field 10 ="For: AllDays"

schedule idf[-1].Field 11 ="Until: 24:00"
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schedule idf[-1].Field 12 ="0"

schedule idf[-1].Field 13 = "Through: 10/31"
schedule idf[-1].Field 14 ="For: AllDays"
schedule idf[-1].Field 15 = "Until: 24:00"
schedule idf[-1].Field 16 ="0"

schedule idf[-1].Field 13 ="Through: 12/31"
schedule idf[-1].Field 14 ="For: AllDays"
schedule 1df[-1].Field 15 = "Until: 24:00"
schedule idf[-1].Field 16 ="1"

def chiller(idf T1, COP, Source):

Chiller = idf T1.idfobjects['HVACTemplate:Plant:Chiller']
#Chiller Template
idf T1.newidfobject('HVACTemplate:Plant:Chiller")
Chiller[-1].Name = _'chiller!'
Chiller[-1].Chiller Type = 'ElectricCentrifugalChiller'
Chiller[-1].Nominal COP = COP
if Source == 'heat pump':

Chiller[-1].Condenser Type ='AirCooled'
else:

Chiller[-1].Condenser_Type = "WaterCooled'
Chiller[-1].Sizing_Factor ="1.1'
return idf T1

def tower(idf T1):

Tower = 1df T1.idfobjects["HVACTemplate:Plant: Tower"]
#Tower Template

idf T1.newidfobject('HVACTemplate:Plant:Tower")
Tower[-1].Name = 'Towerl'

Tower[-1].Tower Type = 'SingleSpeed'
Tower[-1].Sizing Factor = 1.1

return idf T1
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def fault(idf T1, TPR):

fault tower = idf T1.idfobjects['FaultModel:Fouling:CoolingTower']

idf T1.newidfobject('FaultModel:Fouling:CoolingTower")

fault tower[-1].Name = "'CTFouling'

fault_tower[-1].Cooling Tower Object Type ='CoolingTower:SingleSpeed'
fault tower[-1].Cooling_Tower Object Name = '"Towerl'

fault tower[-1].Reference UA Reduction Factor = TPR

fault_air = idf T1.idfobjects['FaultModel:Fouling:AirFilter']
fault coil =idf T1.idfobjects['FaultModel:Fouling:Coil']
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Mk ¢ XBEBHENBIRBETIR

#BR AL EE R
from dateutil.parser import parse
import pandas as pd
import numpy as np
import xgboost as xgb
from geneticalgorithm import geneticalgorithm as ga
from sklearn.preprocessing import MinMaxScaler,StandardScaler
import joblib
from sklearn.metrics import explained variance score, mean absolute error as
MAE, mean_squared error as MSE, 12_score
import copy, time, datetime
import matplotlib.pyplot as plt
import 0s
import math
def not_onecode(dataset):
for 1 in list(dataset.index):
if dataset["WS"][1] == "primary_constant":
dataset.iloc[1,0] =0
elif dataset["WS"][i

]

i] == "primary_varying":
dataset.iloc[1,0]

]

1

elif dataset["WS"][i] == "secondary varying":
dataset.iloc[1,0] = 2

if dataset["Terminal"][i] == "FCU":
dataset.iloc[i,1] =0

elif dataset["Terminal"][i] == "CAV":
dataset.iloc[1,1] =1

elif dataset["Terminal"][i] == "VAV":
dataset.iloc[i,1] =2

if dataset["Source"][i] == "heat pump":

dataset.iloc[1,2] =0
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elif dataset["Source"][i] == "boiler_chiller":
dataset.iloc[1,2] =1
dataset = dataset.apply(pd.to_numeric,errors = 'ignore')
return dataset
AT B8 — 47 28 BZ B
def concat feature(building, weather):
feature repeat = pd.DataFrame()
for 1 in range(weather.shape[0]):
feature repeat = pd.concat([feature repeat,building]).reset index(drop

= True)

feature repeat = pd.concat([feature repeat,weather], axis
1).reset_index(drop = True)

return feature repeat

#HA— TR E
def para scaler(samples and inference df):
samples and inference df scaler =
copy.deepcopy(samples_and _inference df)
scaler np =
MinMaxScaler().fit_transform(samples and inference df.iloc[:,3:-1])
samples_and inference df scaler.iloc[:,3:-1] = scaler np[:,:]
return samples_and inference df scaler
def get predict weather fearture(predict year, predict weather):
weather_feature = pd.DataFrame(columns = ['DryT','Hour','Month','Day'])
weather feature['DryT'] = predict weather[ &5 ('C) ']
weather feature['Hour'] = [predict weather['time'][i].hour for 1 in
predict_weather.index]
weather feature['Month'] = [predict weather['time'][i].month  for i in
predict weather.index]
weather feature['Day'] = [predict weather['time'][1].day for 1 in
predict weather.index]
return weather feature
HER B 5 ZEHEIRT AR &
def find_inference(param_df):
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#param_df = pd.DataFrame([params])
to_inference = param_df.columns[param_df.isna().any()].tolist()
real val=['SPC', 'CR', 'OPD', 'INFIL', 'LPD', 'SHGC', 'ST', 'WWR', 'AREA',
'COR/, 'TD', 'SATD', 'CHWT', 'COP']
int_val = ['WS', "Terminal', 'Source', 'NL']
to_inference type =[]
for iin to_inference:
if1in real val:
to_inference type.append('real’)
elif i in int_val:
to_inference type.append('int')
return to_inference, to_inference type
def fake data generate(day num):
fake date =[]
for i in range(day num):
for j in range(14):
fake date.append(i)
return fake date
def fc(param_inference iter):
#J% param_inference 17 IH—1k, FFIA{E
for p in inference param:
if 'NL' == p):
houly inference feature['NL'] = np.loglp
(param_inference iter[inference param.index('NL")])
elif ('AREA' == p):
houly inference feature['AREA'] = np.loglp
(param_inference iter[inference param.index('AREA'")])
else:
houly inference feature[p] =
param_inference _iter[inference param.index(p)]
dtest = xgb.DMatrix(houly_inference feature)
predict_value = bst.predict(dtest)
if granularity == 'daily":
predict_value = pd.DataFrame(predict value)
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predict_value = daily(predict value, -1, 153)
obj = MAE(ground truth vy, predict value)

return obj
#%% main
if name ==" main ":

#params:dic
path = 'D:\graduate\dissertation\code\DataFusion\GA\hold out'
file list = os.listdir(path)
for file name in file list:
#its W E S
season = 'cooling' #cooling, heating, transition
granularity = 'daily' #hourly; daily; monthly
meter data = False
if meter data == True:
predict_year = 2015
predict weather = pd.read excel(shanghai weather.xlsx")
params_df =pd.read excel(r'to_inference field.xlIsx")
else:
params_df = pd.read_excel(path + "\\" + file_name)
#if W E NS
IDs = params_df['ID']
for i in params_df.columns:
if params_df[i].dtype =="'0O"
params_dfi] = pd.to_numeric(params_df[i],errors='coerce')
bst = joblib.load(r" xgboost.dat") = joblib.load(r"
modify simulation.dat")
result_df = copy.deepcopy(params_df)
obj =]
AR 75 ZEAE I AT R 22
for ID in IDs:
print(ID)

if meter data == False:

ground_truth y pd.read excel(r'GA\hold out.xlsx',

index_col =0)
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ground truth y = ground truth y[ID].reset index(drop =
True)
else:
ground_truth y = pd.read_excel(r\data HVAC.xIsx',
index col = 0)
ground truth y = np.loglp(ground truth y.loc[:, ID-
18011*3600000)
if season == 'cooling":
= MinMaxScaler().fit_transform(ground truth y.values.reshape(-1,1))
if granularity == 'daily":
if meter data == True:
ground truth y =
ground_truth y[120:273].reset_index(drop = True)
else:
ground truth y = daily(ground truth y,0,365)
#IT  EAE D ) sample H)ZH(CIH — 1) & BOZIHE
param_df = params_df[params_df['ID'] == ID]
param_df.drop('ID', axis = 1, inplace = True)
inference param, inference param_type =
find_inference(param_df)
param_df['NL'] = param_df['NL'].apply(np.loglp)
param_df['AREA'] = param_df['"AREA'].apply(np.loglp)
houly inference feature = get hourly inference para(param_df,
ID)
HIR AL LAY
varbound= get bounds(inference param).values
vartype= np.array([inference param_type]).T
algorithm_param = {'max_num_iteration': 800,\
'population_size':100,\
'mutation_probability":0.1,\
‘elit_ratio: 0.01,\
'crossover probability': 0.5,\
'parents_portion': 0.3,\

'crossover_type':'uniform',\
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'max_iteration_without improv':100}
model=ga(function=fc,\
dimension=len(inference param),\
variable type mixed=vartype,\
variable boundaries=varbound,\
algorithm_parameters=algorithm param)
model.run()
inference result = model.output dict['variable']
obj.append(model.output_dict['function'])
result df.loc[result df[result df['ID'] ==
inference param] = inference result

dif(result df, file name)
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import datetime

import joblib

import copy

import matplotlib.dates as mdate

from sklearn.linear model import BayesianRidge, LinearRegression, ElasticNet,
Ridge, Lasso, LassoCV

from sklearn import svm

from sklearn.model selection import KFold

import lightgbm as Igb

import matplotlib.dates as mdates

from chinese calendar import is workday, is_holiday

import catboost

from catboost import CatBoostRegressor

from sklearn.gaussian_process import GaussianProcessRegressor

from sklearn.gaussian_process.kernels import ConstantKernel, RBF

sns.set_style('darkgrid', {'font.sans-serif':['SimHei', 'Arial |} # % B KR 5 StE
TR

plt.rcParams['font.sans-serif'|=['Microsoft YaHei']

def corr():

features_with _max =
pd.read_excel(r'D:\graduate\dissertation\code\DataFusion\ModifySimulationData\fiel
d result field temp.xlsx', index col =0)

features_with_max.drop('ID', axis = 1, inplace = True)

features with max.corr()

plt.matshow(features with max.corr(method = 'pearson'))

plt.xlabel('features')

plt.title('pearson’)

scale s =range(features with max.shape[1])

plt.xticks(scale ls,features with max.columns, rotation = 90)
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plt.yticks(scale ls,features with max.columns)

plt.colorbar()

def daytype(date):
daytype =]
for d in date:
if is_workday(d):
daytype.append(1)
else:
daytype.append(0)
daytype df =pd.DataFrame(daytype, index = date,columns = ['day_type'])
return daytype df

def split_train_test(X all, y all, scaled = False, exID ='310105A050"):

test ID = exID

test order = ID order dic[test ID]

order index = orders.index(test order)

if scaled == True:

test_order =

MinMaxScaler().fit_transform(np.array(list(ID_order dic.values())).reshape(-
1,1))[order_index][0]

X train =X all[round(X all.ID,4) !=round(test order,4)]

X test =X all[round(X all.ID,4) == round(test _order,4)]

y_train =y all.drop(test ID,axis = 1).values.reshape(-1,1)

y_test =y all[test ID].values.reshape(-1,1)

return X _train, X test, y train, y test

def feature scaling(features):
features scaling = pd.DataFrame(MinMaxScaler().fit transform(features),
columns = features.columns)
features scaling['simulation_value'] = features['simulation_value'].values *
1000
features scaling['AREA'] = features['AREA'].values
features scaling['NL'] = features['NL'].values
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return features_scaling

#linear models
def linear model(X_train, y train, X test, y_test, method):
Id = X test['ID"].values[0]
X train = X _train.drop(['ID','Month','Day'],axis = 1)
X test =X test.drop(['ID','Month','Day'],axis = 1)
if method == "Lasso":
clf = LassoCV(eps=0.001
,n_alphas=2000
,ov=5 #2 SCIRHAIE A3
).fit(X_train, y_train)
predict = clf.predict(X_test)
modify result visualize(target test,predict, method = "Lasso" + str(Id),
is_save = False)
mae = MAE(target_test,predict)
if method == 'Ridge":
clf = BayesianRidge().fit(X_train, y_train)
predict = clf.predict(X _test)
modify result visualize(target test,predict, method = "BaysianRidge"
+ str(Id), is_save = False)
mae = MAE(target test,predict)

return clf, predict, mae

def cv_rmse(y,yhat):
return np.sqrt(MSE(y,yhat))/np.mean(y)

def XGB(features_train,features_test, target train, target test):
dtrain = xgb.DMatrix(features_train,target train)
dtest = xgb.DMatrix(features_test)
#dfull = xgb.DMatrix(features,target)
#tune parameters
axisx = np.arange(0.1, 1, 0.1)

rs = pd.DataFrame()
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var = pd.DataFrame()
ge = pd.DataFrame()
for 1 in axisx:
num_round = 500
t1 = datetime.datetime.now()
print("*FFEEEEqumber : "+str(1) +"HFAFAREET)
params = {'verbosity":0 #JF-3EERIA
,objective":'reg:squarederror' #3FEERIA
,"subsample":1
#,"max_depth":6
,"max_depth":21
,"eta:0.6
#,"gamma":0
,"gamma":0
,"lambda":1.2
,"alpha":0
,"colsample bytree":0.4
,"colsample bylevel":0.4
,"colsample bynode":0.7
#,"nfold":5
}
#bst = xgb.train(params, dtrain, 1)
cvresult = xgb.cv(params, dtrain, num_round,5, metrics = "mae"
print(cvresult.mean())

print(datetime.datetime.now() - t1)
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