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Optimazation of short-term power demand forecasting based on extreme gradient
boosting and retrieval enhancement
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Abstract: As the global economy and population grow, the complexity and diversity of electricity demand place higher demands on the power
system. The study aims to optimize short-term power demand forecasting to improve the economy, security and reliability of power systems.
On the basis of adaptive training extreme gradient boosting, combined with the sparrow search algorithm, a new short-term power demand
forecasting model is finally proposed. The experimental results show that the prediction accuracy of the new model is up to 91%, the average
time consumed is 5 seconds, and the power demand prediction difference is as low as 0. 66 kW/h. It can be seen that the new prediction model
proposed by the research has significant advantages in short-term power demand prediction, and it can effectively improve the data processing
capability and prediction accuracy, and it can also provide a new kind of reference for the technological development in this field.
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Fig. 1 Power demand forecasting process
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Fig. 2 Structure of a short-term power forecasting model

based on adaptive training of XGBoost

I 2 Al AR T O D SR 25 o 2 — = XGBoost
AU 388 3ok X i AKCHE B0 2 Ik, PRGET A A [7) e 2 E
B X ERIVERE RN, I RS RIS B G . X—)2
9 H s H Akt AU A IS ST R B 7 A S
SRR ZSHL, LA T30 2 09 TAE BRI [REFE . 7256
TJZ XGBoost BRI fiff i 2 — 2 AR E A B (L S 4L
HEAT AT H g S e O X — R AR W 8 e R A i
%HiiﬂFE’Jiﬁ?/\%&i‘E,ﬂFHﬁEﬂ:EE@ﬁéﬁ%ﬁli&ﬁﬁ”%%ﬂ?ﬁ
SER R BT BN RE S PR e AN
R v A A T AR

At —
Hg&?ﬁ%ﬂ’]ﬁ%,lﬁlﬁﬁﬁﬁﬁ
1.2 #RKRIEE
IFGT & AL Ge i I 25 58 18 IOy A7 A — e 19 Ja PR
PE 504 77 s B s B 10 R I DA R S 30 H AN A
XF 1-3 KA s e b, W5 58 A b B AL
PRICY FBCE 09 FRAE 1) i, FFAE D SR B R R # S Z A
U S B 7 o SRR B R 2R A R AL e B Y
FRIE S Y BB AR UEAT Al A, B G 5 5 1 R AE )
TOUAh A I 5 B A S (R ARG I | Bk 2 3D A R 4 Ah
P, o S T e A R AR R R A% s e A
JR N F:3, 7E z—score I, BEE AW A R
L= (6)

o




A zh 1k £ R 5

2026 4F 4 45 3 551

Techniques of Automation and Applications 149

A, 2 RIR z—score {H; s, RoREH ¢ DAREE A p £oR
TORBIE M o RANTREIERHE 2. A HIN A Y
z-score {EL[Y 28 XHE R T 5 AN R, 0 5 Ok 3 B, 188
PO AR A . BB IR Ay 22, o
T YA R 7 v B NARE A R TR A

e =%z;:]u1 (7)
K, e, FORBAMNE EHE ; o, FoRIEEIEEE s
SR P (ER A A SR AR, DA T D/ NS AR fte 20 f A Y 1)1 2
MISEIE . T80, REAE AL B B 02 7 ORI B R IR A5 S Y
UEERNR U e & A R A vl | BB U ey
W) T 85 43 B 5 (principal component analy51s,
PCA) ,PCA {20 R4 55 T340 04 U 7 22 FE R SR Ak A AE
(L AIREAE o it e 6 O IR AT RO A i o o by
ZEFR MR A N

c=;2f21<s, ~p) (=)' (8)

b, CERMIITT 22/ o R AEL AR 7] 2 B SR g 1153
7AW

3T  RIRRY

@»S ». D»D-l-.»@

Bt Tisk

H— }:'XGBoost LR e

A — A Ak

Cv =yv
9
{hi = VT(Si —u) )

b, v FORBEEI R o FORKHIEE; v, FoRFELER I
Wl s V ARRHT b ASFRAE 1) B AR R . FERELE A 2
ShAAEAL R i /K 50 b (G i i Ak BE R A B
ARG 2R M 58 BARSE R J30 K E RS E VTS A Fr s
B, BESESIA T SSA. AR T HAML T7 1% , SSA i i A5 4L JfR
EIEATN , SRR A7 B AN . i PR 42 )R
FE R Ry AR 2R 22 8] P07, AR LAY 50 R A 4 Rl 3
AE ST o SSA WIIRMCRFAE AR AR A 37 A B T34 20

X=X, + (X, —X,,) - rand (10)
Lo, X, 2@?% it FURAEMALE  RIRHESL 5 X, B X,

43 27N B ) B KB iR /M s rand FORFEMLEL. 17 &
S A A

X(qg+1)=X(q) +v,(q) (11)
K, X.(q) T i HRELE ¢ 2GS v.(q) Fm
550 HURAETE q WEZIA0EE B . IEETIF 520 SSA K Rk
5 {38 R YI 2k XGBoost 1) %5 1 HL 77 BB U 25 7, Fe &1
B S T E o T SR AR AL SRR N 3 TR o

TR RIS

— A O » Q¢‘°'°
— 9 4
)

- JZXGBoost

»
U«

YIZEE M F, ) e R T

3 HEEHBRATRMNERRE

Fig.3 Flow of new short-term power demand forecasting model
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Fig. 4 Prediction results with different penalty coefficients and leaf node weights
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Fig.5 Comparison of short-term power prediction time for different models
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Table 1 Short-term power demand forecast results for each model
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