55 24 5 2 o L5 HE E R Vol. 24 No. 2
2026 4F 2 JOURNAL OF DYNAMICS AND CONTROL Feb. 2026

LB Y5 :1672-6553-2026-24(2)-067-007 DO1:10.6052/1672-6553-2025-090

ETFPINNs WIESHTIEAE M T WISSh h=a0th"

BAeE Fx2T L hEe
(1. dbF RGERS B S510E B AR, M) 750021)
2. TERREEBS REEABESLEE LRI 750021

WE A T AR ATREHLIOR T X R LR G (WTS) B S AW . B 26, 41 X% 45 w5 307 e 7 7 3 A
S Br RGH 5 R G T TR R SR B AR s REPE 1Y ocstable Lévy M g TAF G PR IY
WTS BEHL ) Sy 2 AR HoR B F ALK 4 398, 5 T a-stable Lévy M/ 8l ™ WTS Xt R (4 53 805
Fokker-Planck-Kolmogorov(FPK) 5 # , 1% )5 B W 4 38 1 22 G2 1R 725 0% 25 A0 26 25 B R 40 (PDF) 1 ¥ 16 A
TR R SR R 3K — o 2 S MO D 13 o3 O R B T AT B R 4 I 45 (PINNs) HE B2 o 4 3L 46 o] 5 R 4
R LA AR I R TC T R B IR T B 42 o) i s 4R PDF fif. AU{H 5556 R L PINNs i 5 2 F
TR 2 SR W L I HE T % B TE SR AR 4R B FPK 5 R 7 T B4ORS i Mk IR, PINNs J2 B i 37 8 52 4
R ¥ AR I T SRR

Egim KHREHLRS, B FPK 5%, PINNs 2y, JEmmgs,  HR% 0wk
hESES 0211 MEIRED A
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Abstract This paper studies the dynamic response of wind turbine systems (WTS) under non-Gaussian
stochastic excitation. Firstly, considering the limitations of traditional Gaussian noise in representing the
actual wind speed and system uncertainty, the a-stable LLévy noise with heavy tail and pulse characteris-
tics is introduced to establish a more practical WTS stochastic dynamical model. Secondly, based on the
theory of stochastic differential, the fractional Fokker-Planck-Kolmogorov (FPK) equation corr
esponding to WTS under the excitation of a-stable LLévy noise is derived., which precisely describes the
evolution law of the transient probability density function (PDF) for the system state. Finally, to effec-
tively solve the fractional partial differential equation, a physics-informed neural networks (PINNs)
framework is proposed, which takes the physical control equation as the constrained embedding loss
function, and can directly learn the space-time continuous PDF solution without grid discretization. Nu-
merical experiments show that the PINNs solution is highly consistent with the Monte Carlo simulation
results, which verifies the accuracy of this method in solving fractional FPK equations. Meanwhile,

PINNs shows much higher computational efficiency than traditional Monte Carlo methods.
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