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y_test tensor. [ I ZREEHIBHE train_data ATIIEE OB test_data fI
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LSTM 2. {ERANHE. SEEZE. Bih s, Dropout 2Ll g HZ,
P 2. 38 I SRR BB AR (0 )R B AIE s s VAR A B EE
ot B IR EA T ERRAE s @i LSTM Z 2 1 BRI I IR B0 &R, JRik
FUERUS A EZ Ry, 45 3(a); £ LSTM R 25, MEHER /1ML
il 2K LSTM St AT AU &, Jlid B 202 > Fp 51 i AN Al B ) o 2
1, DAMEE B A sl 3R OCHRAE B O T HE B 0t R R 0 % A LSTM
fith o (flatten) y—4E5KE, REEE NN EEREZE (fel M fe2) #AT
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SVM(Support Vector Machine, SZH¢[FIEHL), FEHLARM (Random forest) ,
GA-BP 248 GEAERIZ ML) , LSTM, HEMWE 3 (a) ~E3 (d
PR o

N T A TR B0 IR A FR B AR A 1R F T BB B B TR0 ) o £ 19X 24 A58 £ 93
MEETT, RKEINVEOY T A% B35 BT 52 AL (1 4 22 000 28 A5 0 0[] B 2 5711 4 FL
e IR, FRT R F AN Fi b B4 45 7 AR 5% 22 (Root Mean Square Error,
RMSE) . X RERZE (R FFHLXH 7 iR ZE (Mean Absolute
Percentage Error, MAPE)

HEAVEN 748 LT PR

WM OHIENNZGE. N OHENRAIESE, FIFHCREORZE R2 VTN
FNME 5 B SE EEE R R FA4000 1% 2% A 75t MAPE 1A i)
MBS B SHE A A 20 EeR 2 I 77 i1 % RMSE 14 FGIE 5 5
AR b v i 22

Hrh,

(yi_yi)z
_SSR Z

R’ = =
SST < — (11
Z(yi_yi)z
i=l1
1 &Gy — v,
MAPE ==Y |22 100% (1)
ni-i| Yy
RMSE = lzn“(y,.—y,.)2 (13)
n o

Refr, n RREAKORE, v RS, Y RBUIME, Y R THME, SSR
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[B)3°F-J5 A1, SST NS 7 il

MRYE T 5 A S2E, 15 RMSE. R2F1 MAPE, 445 BaiH
& B % B SVM,  BEWLFR AR (RF), GA-BP, LSTM Y Fh#l 282 ) A 5
CNN-LSTM-Attention #5412 [8] 1) & WP 48 bR 8] (1) 22 7, i ] 4 (a) ~K]
4 (e) MK 5 (a) ~E5 (&) , R NAFETFNFEARAT L,

N T R ERERI SRR, ARSI B 2 1 45 R A 5 IR 45
RHCPME . S5 B2 R0 7 4 S 30k Ttk W S (a) ~
K5 (o) FRTEURIN SVM IUIERBUR S22, BT HL T H Sk 1) 5 SR K 2 I
/N, FTBAS 3 APE RIS . AL R2ACN 0.73, RMSE tB1RK; BENLAR
MRERF)FIIGRBCR FEREAE, BT SVM B, 1 Ed@ L8 2 2] T iATE
Qb K B 2 A B I S S8 AN SR R 2 ) AR BN, TR BE 2 I AR R B AR
BEAT AL RN B SR ST B8 1. GA-BP 7E TINS5 B0l & A8 B _Emg /T
LSTM, {H{E MAPE I GA-BP HAAWIRIILH, K] LSTM i 6k 58 4
AL EL - E R 2 TR R RRAE AR DG % o #EFI A CNN-LSTM-Attention #5241 AT
TG, HAEFE AR T 0.93, AL T HABIA B MRS B 525 52 7t
A MAPE 4L TH4F VS B A, 15 BIA A CNN-LSTM-Attention #5784 >k
T MSE 4 A I RCR .

#* R?>MAPE and RMSE of RF. GABP. SVM. LSTM and CNN-LSTM-Attention

SVM RF GA-BP LSTM CNN-LSTM-Attention
R? 0.74 0.87 0.89 0.90 0.93
MAPE 29.75 31.64 28.56 56.64 24.79
RMSE 908.00 615.13 512.67 471.03 235.99

FERARR SR, RHLER 2SI 075, AT AR 258 A 250Kk
& 1 RRE I8l B LT A6 1Mk 1) B AR (0 7] 8 2 B AL B H I 22 H 1
FEXF H AR HHRBEAT LI A0 AL BT 75 ZEI AR Y s N, S W I i (R A 2
e 15 BELE H AR IR LI L RE T B A 5 R I, A H Ar IR B H 2
YL REInE 6, RTRIUREL, BB LML R85 5 o0 R AL L BE
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MZEAKR, TMMEFISEBRME RS R2 4 0.90, AT LAR] A ZAR U0 524k IR ik
ITRA R T A BRI
H R ER X SRR EE AR AL, AS PR B =0 Rh sk T LR R 1) Se g S 50k

AN K, H CNN-LSTM-Attention #5A17E il MSE 75 % H UF AR,
BT DAAS SCE B IR N A SCATR HARIEIR, ARALIX (A2 1210m % 6360m, F]
PRI RS Bt R AP AR S ST Al R AT S fR 3k, 4 M TR FE T AN A 2
HOC LG B TR R 3 5 NSRS SRR L e, 07 12 HH S5 DAl P AR 6 S L DA
T s LB L B B LA - 5 PR A 5 LB LU e R 1 v T B A LA EL e
JUIRFH 546 MISE Ffnt 7 (19 8l F AT T, B 298 BB s Bl e . s ik
WM BER. B 7 8oR TR MSE 4558 . &M 30 kN £ 250 kN, #%
A 30 /min-90 r/min H, [A] B Oy 5 BN HUMH . E AL B 2 b

(Optimization_Percentage ) K 4#iid FI| F§ CNN-LSTM-Attention £ %t £ MSE
R, A E s e E R AR (14 Fos. @SR s
MSE #5565 MSE 18, 7] LURIRPLAL S 1) MSE ~F-3 LLARAL AT FEAIK 35.6%.,
MBI ATCLE 1, X T MSE BRI X 38(1210m-4250m), R4k [ 7 LEE
K, F¥IMAE D AN 41%, 1B E B8, Ji MSE 42 &
(4250m-6360m), At H 75 LB BRI, 29 30%. AT RLE H, FIH
CNN-LSTM-Attention # {4k MSE X T2 M H AR A H B M H . 45
EAmR, A HIER ML IE T CNN-LSTM-Attention A5 7 ({ L LL BE T 5 18
W, 5T H TR LA 2 75 IR H BB TIUIRE B2 B A A 7T IR,
P& T FH CNN-LSTM-Attention A5 TN LE RE, B85 208 2 b4k 2
e, (R 2 A% 28 3 5 A A AR T R T B AT AR LA L R, A 2
ARSI H

Original MSE-Optimized _MSE
Original MSE

x100% (14)

Optimization Percentage=
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