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Abstract

Objective: Cotton is one of the main crops in Xinjiang. Irrigation is the most important part in the process of
planting water. Crop water requirement is the water amount of plant transpiration, inter-grain evaporation
and crop body during the growth period, which is an important part of determining crop irrigation water
consumption. The factors affecting the water requirement of cotton under mulched drip irrigation have the
characteristics of high dimension and nonlinearity. At present, some scholars predict crop water requirement
by constructing algorithm models, but there are few studies on cotton under mulched drip irrigation, and most
of these prediction models focus on evapotranspiration in a large space-time range, and there is still a large
space for the study of actual water requirement. Therefore, the purpose of this study is to explore the influence
of different environmental factors on the water demand of cotton under mulched drip irrigation, design a
prediction method of cotton water demand under mulched drip irrigation with good prediction accuracy and
excellent performance, explore the best environmental parameters suitable for water demand prediction, and
carry out applicability evaluation and model comparison analysis to provide decision-making reference for
cotton irrigation under mulched drip irrigation.

Methods: The correlation analysis method was used to quantify the influence relationship and influence
degree of various environmental factors on the water demand of cotton under mulched drip irrigation, and
the input parameter combination and water demand prediction model were constructed. Taking the prediction
accuracy and prediction cost as the selection criteria, the optimal input parameters suitable for the prediction
model were determined, and the feasibility of the prediction model was clarified. On this basis, the simulation
results at different time scales are explored to verify the applicability of the water demand prediction model.
Combined with the previous research on the prediction model, a machine learning model based on different
optimization algorithms was constructed, and R?, RMSE, MAE, and MAPE were used as evaluation
indicators to compare and analyze the validity of the prediction model. Combined with water demand
forecasting management system to provide decision support and data management.

Results: ( 1) At the hourly scale, Spearman and MIC correlation analysis have obtained a consistent degree
of importance. The degree of influence of various environmental factors on cotton evapotranspiration under
mulched drip irrigation is ranked as follows : radiation > temperature > relative humidity > wind speed > soil
temperature > air pressure > soil moisture. There are differences in the correlation at the daily scale, and the
most important factor is temperature. ( 2 ) According to the correlation results, the environmental factors are
combined. When there are only radiation parameters, the model has shown a certain predictive ability. With
the increase of input parameters, the accuracy of the model is steadily improved. After adding soil
temperature, the prediction accuracy is significantly improved, and the goodness of fit reaches 0.923.

Considering the calculation accuracy and operation cost, the prediction model has the best comprehensive



performance when input radiation, air temperature, relative humidity, wind speed and soil temperature. The
prediction effect of daily scale was simulated under the same input factors. R2 increased by 0.86 % and
MAPE decreased by 57.48 %, which verified the applicability of the water demand prediction model. (3) In
the hybrid model, the R? of WOA-XGBoost is increased by 0.33 % ~ 2.1 %, and the prediction errors RMSE,
MAE and MAPE are reduced by 1.54 % ~ 9.86 %, 2.56 % ~ 19.15 % and 0.92 % ~ 38.57 %, respectively.
The unique advantages of WOA algorithm and XGBoost model can be applied to cotton water demand
prediction. (4) Using software engineering technology, design database and Web pages, realize the storage
of environmental data and business data, develop information platform, complete user management, data
management, water demand forecasting management and other functions.

Conclusion: The environmental factors affecting the water requirement of cotton under mulched drip
irrigation are complicated. Radiation is the main factor affecting the water requirement of cotton under
mulched drip irrigation at the hourly scale, and the temperature at the daily scale. The environmental factors
above moderate correlation have shown good prediction results. Adding factors is conducive to improving
the accuracy of the prediction model. In addition to meteorological factors, soil factors also significantly
improve the performance of the prediction model. The sample set and model hyperparameters are the core of
the prediction model. The optimization ability of the swarm intelligence optimization algorithm provides the
optimal hyperparameter combination for the model and reduces the error between the predicted value and
the measured value. The proposed water demand prediction model shows better prediction results in different
scales and different models, which can provide scientific and reasonable decision support for cotton water
demand prediction.

Key words: Mulched drip irrigation; Cotton; Water requirement; Machine learning; Swarm intelligence

algorithm



LI = OO 1
L1 TIFFETT T LI Y ettt 1
1.2 B I ARIFTEIIIR cooveeeeeee ettt sttt 2

1.2.1 AEVITE K EMEITE TR coeveeeeeeee e 3
1.2.2 WL FIEAEEM TR E T IR o, 5
1.2.3 I AMIF FEIIRIELZE oottt 6
1.3 BFTE HBRBITETEZE oo s sttt sa st s s 6
LT R 7 = OO 6
LRI 7 A OO 6
N OO O T 7

B2 B B TERRTIL G 7025 et 9

I W b i s NN 9
o B R 8 35 OO 10
2.1.2 STEEITEHUFL oo 12

R £ A= 8 T 15
2.2.1 BEAARALIEIE oo 15
222 FETFEIRALIEIE oo 17

2.3 B X IGAUETTVE oottt 19

R i 1= OO 19

I A N Y b iy G g = AL 53 = OO 21
RIS e TS 21
3.2 BB TG .ottt 21
3.3 BUETIALTE ..ottt 22
3.4 JE TR HERSAE LI B B TEME I HT oo 22

3.4.1 F2MAAZ Spearman AHIME T3 HT oovceieeecccccccccc e 22
3.4.2 FEMAEIZE MIC AHIEMEZIHT oo, 26
3.4.3 AN[RIASTE) R R S DR A IS 3T oo, 27

3.5 NG ettt 29

54T NN AL TR AR TR ST AT oo 30
VEEZS: %€ 5 b Fci G R L e Any A 30



A1 BRI T B T R0 oo e e, 30

A.1.2 BNFFIEZLA oottt 33

4.2 2T WOA-XGBoost IR T M HEMAEZABUERE PR s 34
4.2.1 WOA-XGBOOSt FRIIRETE ...t 34

422 FERIBELBEE oottt 35

R I N i N R A i L 1 OO 36

N O i L OO 41

4.3 BT AFERALFIZ I ZRBE T e 42
4.3.1 PSO BFIEARAL XGB0OSt BRI . ..o 42

4.3.2 WOA BEARAL SVR BT .o 44

4.4 AR ZEBCETIBEI L L IIHT oo 45
A5 IINEE oot 48
I I N b b T G b LK = S 50
5.1 R T IR IIHT oottt 50
5.2 RGBT oottt 51
ST Y 2 2 e TP 52

5.2.2 BIHEEBETT oottt 52

53 RGTTRIFFEG SEI oot 53
R Tl OO 55
58 N ettt ettt 58

B 6 B BT IEEE oot 59
LI L 3 7o OO 59
0.2 B oottt ettt 60
BEZE IR vttt ettt 61
TR 68
BT OO 69
R R 121 PP 70



B8 i BAFRFHMEFMIL

F1LE 42

Ll fAIREREREX

KPR NREAA IS AT R B LA DY R R AE S RAER, KK
AR ZRE N AR EBAERE, ERARE - NEREVA T IfE KR
AN, SRR, N DB IR 25t 2 R R ARAE IR /K ZE IR 1) Tk R
@, WEDKZEIARFERE, HaERTF KBRS ER 5.1%, HE2HTAORE, Bl
NI BB, h[H K E AR, 2022 4F, 4 [E/K@EJE S E K 27088.1 12 m3, |4
KSR B 2 P E R . EE AR, ol KRR — B AT 3
AT, (5K E R 63.0%, FHEE 2021 4380 T 137.0 12 mPll, (H 2 4 F PR B AR
T 2R FE VR ) PE L P B R, K BEUR AT S AR AR T TR SRR LS, PR AT R AT
2 b DX M K TR R 5 R ) AT R T I b A 56

WAL T WER AR, AT EVEAbHbIX, Mo i, XA & 45 4 LA AL 7S
2, P EERRE KR ARE D SFERZNR, HREEK, 2R, iy
[ «“ = e 7 MR BHRG TSmO, SRS, FEHFRKAE 200 mm,
Fe ML () B2 R X U0, A REK SRS (RN R A A, BRI LA EE . g
[0 238 % (1 e A LAO-LL il P /K o 7 BB T K 1) 90% b E, {EL A2 ESE /K R 2R
A, KT R E R, BRI R RN DRI, FKFIEK A SRR E ., [H]
I BT SR X A HAAEAE LI ER AL 1) R, SRS Re L2 G B BRI K B2 R, AR A REmE 7 =X,
RSN R o BN, kT E A AR R AR KR B R R R R ) R R Y
IKEEBERAR BA KR

MR F ) F BTk 2 —, BAMW . i SRR s, FEMEARIER L
&, B4 C ROV G AR R ES10, gt XOBARF IR B AR TR M e PP AR FE 41t T
S E . 2020 4F, HrEEMREAE I AUA 250.19 A, 4 E S AE AR A 78.9%,
MR &N 516.1 Jill, & EAER "8 87.3%, 25t AMAEr & 20% 0L -, #ifE
TR 5 58 [ B R X SR PRI o AR oA o RN I i B AR PR R HEE, PR T X S
KGR BRI, ATAE 7 N UMBEROR, R R AR R AR 255, 4 HEE
IK AR NEYIRRER, AN RE 68 5225 98D HE ) 25 s AR A1 28 R MK e 5k, 3 vl PAek
AR, IR B A T 358 (4R et 18200 R R R R S T AR Y T R O ) B
NERWEERARZ —, QA ZNHTRES . EERTT, FERRHAERNHE
W7 N TAREE AL I B K IR B R AE o X Fh oy O E WL [R] ANV K 295 B

1



B8 i BAFRFHMEFMIL

FARRA, k=Rl S BARER RS, IR RCE . CHNER RS K KEL
R HIREAT, BRSPS R, BEEE B KPR BUR &, BETE A T 6.
REAEEEEOR, 8 B AR A i A T SEEL R AR o B, X (A3 AR
M IEBLIZ BT A RG] DAL “ BRI BT R R, TS A AR M HE T8 BE N 2
K, B REB AR

TR R KB T e 26 A S A REARZR A - AR TR Z R A B PR N TS AR IR K B, AEBILSK
PEET, BRI B T LRI AT, FEARZERS . ARIE) R AL 2 R R AR
TR KR, RRBEXS KA AR TR, AR BOS K 3 107 R A AR,
FEAFPE R AR & I S K O B 20 T e, ZEORE R e e K R, &
BT S PE 5 AR B, i8S S BB K BIRR 9120, i AR i3
ATA FERL I AR EA A B (TR K R AR BT HE LA B R R HEA Ry — X
ALK BOR, B R E YR HEAT BT K 7y 250k, — e B T
TEVIAE IR, BT DLZSHIOE FEAN 2 BURFAE O AE R R AR T e, AT (R VR ) 25 U
BRI N E AN ULAC, 100 75 B T T E AR AL A S MRFEZEAT 70 b, R TN T TR
MR R A EW BIN IR ACIRL, AR R T R ST, e K SR bkt
EHEI IR,

H AT A A2 B AR 2 O TS T £ A T O & . e AU, T
PLER 2 IR STk . ARAE T /K A R B e . A2 =, 2 TRy
EOARERANE R ORI T S8, O R AU S . SRR AT —E I AL RE
VAN R TS 2] 1 T2 M o (HIXERRIAE TR R . 5228 B R A
LA AE, SREPAES S SRE AR BRI, R EEG A Z5 S 5L
HHAEREA B, Rt Rl A TR T AR A B R K AR, DR AE
BEM IR O R SRARTE , JFES & T T S TR B B, WAL RERE R, $R /K BEUA]
M AAH EERE L

1.2 ERSMNARINIR

I FERTAR e 5 /K E R A A F AT AR MY E R i 88 mh A Hhy 22 8%, T VR O 00 R RS IK
7 ERAIE BIWEIIR R AT 288G AT AT K R — A EE bR, PAIE
FRRAMEID AN 1T A /K28 R RN 8l A R HER S R K B
B A, A BRI AU AT IE SRV, 38 SRR SR B I AN E



B8 i BAFRFHMEFMIL

1.2.1 1E¥EKENEHARINIK
1.2.1.1 (/NS

BRI K BRSNS, f525— 2 REEALE, & WL R & A KPR
W KUE . KRR, FEZABRSEN T T, TR 2 T A vT LS 0 5
M5 28R . H AT HEE 7R A Bl -Re B lEE . AL 2305
B REEE,

TREAR VLR TR R 22 5, R BT 5 FAFNE AR P T Bk s AL TSP 7 223K
RAHE, T Do B A] i ) 77 v, Tie Q S5 FL T AR JL M i 1Ly kb
AME A HREFIBRMRZETCRIESE TIREADOEAEZABE T E ERRCR . Denager T
LGB W T PR PE B AL 7S AR, R I 2 RE R T R, A
FNHAD BE S8 & RiE A IR DGVE RE AT, A T SEBR R R

U ST LY R BTV A ABCIAL T AT A 5 46 2R BURH B i Y A 4 RBUH SR 2641 1, 38
Th I S PR KR A B S Bf s 8 SC L, IR T B T4l 0 R R SR AR 2R 020 xR
SEBOLR P SCH R AL B A B R R 2R HORUEE, W T RN R R,
T TSR R MZARES, RIMAH THYE ET KKV mKE. REEESEFERH
AR RECE A EY) RBEF XS - P EE AT IS, 45 R I S Th-RE &P
ATV 2 T DX 26 [l 2% 2 A B i P M e v (DR T2 e X 2 T
TER RO, RGN E (8 3R 2 A .

BT K P S, eI DU 2 2% PN S AN 4 B AR AR T AR
15 SRR P 1) /)N THT AR 25 500 B2 0 38 28 R B9F 78 AT 2 A A e %8« Kumar 50205 i & 3k
477 R, LR T SE B S TR K B A 6 MBS EAEM AR E EZR, KL
RGP ERR 3 E B i, S0F T 2R AE IRy« WA M X A= 2 K SR 7%
BB R AR R o X1 s B3R /N 2808 AT JR RS, WFAL T RIS (DR EFIAE E AT
IKFERIZEHONAEE, BRRA T 520 R F Z8 B0 R R R A AR B, SO de it T R P
IR FBUKIRE L R A&

R JERE BT R AR N AR PR BRI IRIA AV SHEE, WEgEEE. %
JE, MRS HEIE S . AT DO R . MR AT T AR R, AT DU R AR
HORBEEM R, AR 7S 1= B D AR 2 BR )18 B ) HERf £ B30, Huang D %5371
15 FH 7 BB Shahrekord ~FJ5i. Chaharmahal 45 #11 Bakhtiari 45 = ZA/EY A SR8 BUR 5
T I 45 AT X i, 4 R R R B T 2R BB A S BB & BT . T
25 AR OM ) BE VTR R R R, RIS AR A 5 T AR L KIS AR AR
S0 P 8 5 AR AR AN DX 35 73 A0 F B T AR S R AR R A



B8 i BAFRFHMEFMIL

AR B ZE RO TS O B (ER A SRA R &) JE e 7 ZEN AR o
B 1 22 B BAREE IS AT P O 2R, X6 R IX S AT ] B ) 28 SO R R = 3
Mtk B FEE I EACS A A B S HO ORI N AR R, 22l AR A Y
75 2R Tl A 28 s (O 3R

1.2.12 ARItE

XIS A AR IR H T 1802 i /REZE AEH, BJEHET AR BUTHE T
VRIR TR A AR R BT SR S AT LU O B TR I S AR 2 B
B, ETENNSEEY AR T8RN S B EABEREL

ETRENZSEEY A ER A AR Hargreaves-Samani i, Hargreaves-
Samani J7VEIERE AT &R T 2T R IX S B EM AR E T H P AR T
HESE,  FJRAE 5200 A XU 5 M A R H X S R AN FRAR B4 R G F0 38 X HS S 80T
BIE. N THRIER (L IX N Hargreaves-Samani J5 f2 115 H 2% 28 Ha 1wl Ak,
Ravazzani G “5U2RE i N F& H B IE A RN T H 25 & E, KITHEERiRE
ok, fEfEH B EFEXT Hargreaves-Samani R EHEAT TR E G, 1&1E )G M5 FEks HE L
BESTE, & AU R AR AG T LR I 2B . XN TSR 2 X S R B
FRIET H-S 4, FHMH T 2FREEBIE T E T &N RGNS EED AR E, )
HEERERTEIE H-S ANBREHEM M T RIbH X 1H 2% 81 . Makkink
Priestley- Taylor J& & T a4 IS B EM A BER IR E . Chowdhury S 5MERH H 2)S
F BRI T 6 NI ) ZEBUR , TEB 2 1A 1B L T HEEE Makkink it
TR .. A7 & 1 Makkink. Priestley-Taylor £1 Hargreaves =# 5 i it 5
JEIEEET R IX S E KK, THRKIRIESEE N LIS 1A SSME — Sy,
%} Priestley-Taylor A1 Makkink 77 F2 0 RECHRE G, G FE A AR FL R B $2 71191,

A BRI RE R, K3 15 MaeE A G52 H 7B Penman-
Monteith NAREMILEAE, P-M ARLEE T AN AEY) R SRR AL B 2880, MR
AN RN R ) R B R A HE, NAdA KRS R, #IKE
FEDHR B 5 AV 2H 230 e Al 35 2 2 AR 28 BICR I AR e 7 v 0090, [ N 4h 2225 00 P-M A
AT T 2 HIX . 245, W35 E R L P AR R R 5P, BBy
B RRVE S SRERIFE IS R S NMEXT LG, RIS RE EEHE A N ER Gk R
TR, BAE T 280 R R0 SR L ) P S S O O 22 S R R 153 0 A
IR SR GEE . A B bR P-M R e 2 2 A A R B0 2R )
BIE, LT 25 A AR S A5 T BIHERH R

B & 2 B A SR A kD A R e, MILES 5 2] TN O 4f a3k N 75 0K T A5
Penman- Monteith 2 =7y Bl A 4P 28 BUR FNAR R 424t 1T B IiEEH . KRESFEE X

4



B8 i BAFRFHMEFMIL

IR E . AR A RIS, o7, FFAERCRIOT IR, 2
ST AR ST, MRS G T B R AR,

122 Nl&EF B AEFITKETNHRINH

ZENNTHEEE S, THAINERERBNESZ, XS REEETHRE, 5
P LASREL . MLEs 2= I Bk 5 s gt rika b, RS ERAD M REE, Hiae 2k
Z AL e O RAERAR, I DA RS B AT AR R M R B, VR 2 0N 5L R R e B
BEAL T T IR S AU 28 B T AR A0SR

WLas == > BRI o 20 52 91450 A b sh 3 b AT = ) A fiill . Hashemi 1 Sepaskhah
PEAL T ANN HEBLFN P-M BERY 7E /N5 28 BIOR Al B30 H R 3 4%, Wt 9 3 BH , 75 RS 1 FE 7 T
ANN (R T P-M RERIEN, 37 S 00 oy b M X 60 4B 8] 77 51 75 B 2
WZEAIGIELE, H LSTM ARSI R D T 1 Skt X (1 S H ARV 25 B, I
RATEIE H R F RSB T HAL ARG BE, 76 A i X (R ASA0L O T 1 IX PR A A
FEFE o AT AT REAR G BRSO, 050 572 W 50 3 SSUBE 1 5 N4 G 0 B2 (1) 3L
B E LSRN T GBDT TR 3 DL P-M A48 By FE e, &P B U
BARSIRFEES NS B A TR RS P-M THH 45 R i . YamagS.S %5
(02)ffi FH <, G DR = A iR N2, #R 1T T KNN BEBFT ANN B 7R + B T 3Rk
M, AREW, MEIKRFERIGMEBERIZ DI, EANNE RS Rk
[ f s, 5 ANN RS ASAE B, KNIN SRR BT A7 () 26 v S s Hh B 2 ) TR0 kS 5 AN A € 128
Agrawal Y 280 S QAR AT BEN LA &, YPAS T 5 RIS T IO 88 2% ST (PSR
BEALARAR . BOEREF . BhEESE DA Im 6 B BTl e e, 455K, AW
345 A v 6 Ay mh A s A FEE PR T (14 2 28 4 A 2 B 2 P e K 22 #8/T- 0.5 mm/d..
FRERIFEACEAT W, B kw2 A A, 2 E I K 738 X E iR 4R T
£, FHZ NG EIT 25 45 PPl AR AR 1k g lo405],

W) o — D7 T S AE A B BT IR 2, FEAR G RIS 2R 2402 Fl A Y
%, B—BANESH T ERRBAKR AT RS, W TSk m s, HAURES
BN A BR LG, FIERAE FIRA B B2 18 5 T2 0 RE /1607, Tao H 258ILY
7K (FA) A ANFIS (FA-ANFIS) HERIFIZ it ANFIS AR () Fi il
JZ, KILFA-ANFIS b2 i ANFIS BEAYR I 4 . Petkovie D ZEOOM Y [ 4% 1% 1L AN
R F LA ) S R N 4, EARBE T, SN E AR R HR
IS0, SEBR 28R R XU ) S — B R AR B, SRR ISRV IR A58 1 JEE R O 28 LA SR 47
gt . Fan JUVO6 v AN [F) S0 S5 R I SR B AT IS0, VRS T 8L . WO
Al A2 B4R R EIRATER B BIE AR R 2 > HLAE B Z8 8 B 77 T itk e, B



1% g BAFAFWMEFRILT
FOR IR & TR AR REAR L M & S e, AR WA e A A M A7 A M R
5o

1.2.3 EIRIMNFRIR RS

[l Y Ak 23 R R K B A SEAUSEEAT 1 KB A [F) A EARNAN [ 7 SRR T, A SRR R
THEEARAL R /KT (AT TSt 1 B BB SCHF AT 48 5 BIOG [ AR AT T ST R
BEAT L4

(1) R Z& B T A Y A 22 R 2 DA P-M A ST BB AR HEEAT X FEBTE, A
X E RS 2R SR G B 2200, X SEbR 2R U AEAT U B b, IR = A
(7 IS 1) JRUBE T 3 TS R 1 BEAF 7

(2) DMERIBE T 32 20 i 28 R A S R 3 AT REALAL &, TE AR G2
AIZES, ABRRBEZ DRREENE, MIEYIROKEREIRRE S, a2t —
A TEANF A 28 Z 1Rl R 455 R o

(3) Blassi S FENH T ARV F K E N OBE AL, (BB I T T AR
FEZABCE T AN I, R R e — e R o 1 28 UG 00, ] DA e B AT W 7T

1.3 MRBIFEMEAR

1.3.1 AR B

PAZEIB S INAHRE o fcHs » R AR AL FL 592, e O B R 24 52 & %50 (Spearman)
i KEAGERE (MIC) XFR2m RN R EEARAE ) 2 PRI R B AT A O E i, 22 41
JEARZRAE AN R I 18] RUBE T B PR 58 A 300 R iR E AR AL 2K IR RS R L, R I 2 T
it AL SEE (WOA) Bt Ml sm 6 B 52T+ (XGBoost) #RYFEATHL I, ZRE 15
A AT AT R AR A S e AN AL, FRIEA R AT AT e o 72 H RS 20 B P A 2 £
G, s 2 AL S FE AR R e LA U AL BT S ek, X 1l
ZERBATEACILE, DARB MR E . TEREIL R B T R R e T K AL, Oy
TS T RE AR AL REE D SRR R 2k . 455 Python SE3A0 Web U BT IT A Kt & 2
AR Al AL 5

132 HIRAAE

A AT R AT I A AL 2 ST SEE TN E M) F K BRI FEIUIR, A SCLZR B BCR &R
RIS AR AE 2O BRI, TR R e RK IR &R, IR — AR A T
N R AR AL Fa K R I T P O LA o ST, S O AR LA R AR Z e i, IR TN

6



B8 i BAFRFHMEFMIL

B A N R E A Y S 50550, TR ATATVE . 3& MR Rt B iake, DU B
THEMCERR S S . IFRBEFKEHEAG T TKEE, BAEMARNEDT:

(1) HT Z UL IR AL T /K B0 B 2R 7 A

SO R R ERR AR R K IR 2 B At . ARZRPE s i, RRAELE RS /N B R
M) 7R TR, SR ARG U R G B, 2> S USRI TNAS BE T . BRIt
SCHR FH BB T2 8 1 AR G0k AR A R AR A S H s 1 AT B iE Bk, SR AR O 4)
BT R T P58 B 13047 AN RIS TR RUBE (RARAAE 23 B, R 28 VR RE A A6 1) 5 7K R AN 52 i) (]
7, DEZEMHF S NIRRT AHS, o TR F A G S e
IKERIT AR, e M AEIR A 75 /K TR 2R () e R N AR AR, S ILAE DR aiE T RS 2 1
Behih b, FRASEARNZERE, I8 TR T B RA

(2) JE R IHEER AL TR K TS A 37 e ik

BN N T 22568 1 22t i B B 250 R i 22 ) R, BT XGBoost #5241 1) g 1R & 1 T Vi
FERBAE R /K TS A , B AR B B A AL BRI T A A8 2 8, 45 & R IR i i 45
FEAR TRV B 18] R B BEAT3E N VAR, 5 XGBoost. SVM. WOA-SVM. PSO-XGBoost
SERIRYFAT XL, @ BT RE AT, DL 4aXT iR 22 (MAE) HUE RE(RY).
BT RIRZ (RMSE). “FI4axt H 73t iR 25 (MAPE) 28 8 X E M fabr, WAERIA 15,
TR ARAE 75 7K PRS2 3247 PEAR

(3) T KT BB AT AT & B 5 5

MBI BERAC L 7R SR R, 25T 2RI AR v Bl e A S BT, KRR K
TRMARTY 5 R G S5 G T K TR T R P R 4t . SIL A P A B i A 28 O Tl
M. AT RIDIRE, MR AERE I SRR E B AL B

1.4 FARERZ

WRAE EIRWTFUA IR, DU N AR A K B O R, SRER IR N i HE A 12 4L
P, WBAIEBATIL . TALERATR) 7 o SEEFAR AT AN S S, AN R R AR AR AR
BEAT AL, PR R RERR AL 7 K I A 3R o WROMSORE SR AT 7 B SR AT
Jiid, M FAKINAER, IF LS E SR AT IR, 4SS B EET 5, TR
5T R RE AR AL REME D SRR 7E o AW FT A B 2 n ] 1-1 s



