45 0% 5 8] M, i 7 I Vol. 24 No. 8
2026 4F- 8 /] Journal of Power Supply Aug. 2026

DOI: 10.13234/j.issn.2095-2805.2026.8.200 HRESES: TM724 XEktRERD: A
B TR MM T e B
LT 77 ik
INRAET, G ORI rReRELEALR)

LRFXRFETF L5845 %, LiF 201804; 2. LAk & -FAMAS, LiF 201821;
JRFRFREF IR, L 201804)

FIE . SOk R & S48 5 LWPT(laser wireless power transmission)# R L AR & . S akfSh 25 A
FHA, £ RAM UAV(unmanned aerial vehicle) Ak 4R 5 A AT % )~ 1. Kfr, KAMH . Bk 5 @R F37R
B AEN A HOR S BIRAE R S i T4, AR GAUEAR AR BRI AL, S S B AL B, Ak, 32
th — AP AEAE B 1E 53 IR A 43 44T 2 M % FAENN(feature-attention enhancement neural network) , 4 J8 ik 5 #, i%
EARGRFHMOA T, KA AEN DAL TAN, SR EFIENIEE R EEE, RAUERRS
Ll4aag i, FhAM, BAAEMKE kT AH R4 099554, B TFEEDE, IHOETDEANE
AZ W% fE 6 Mg & b, 8RR oh R F BTN T 4 xR 240 0.036 kWIM?, Frit o ik &% K AR
HRE, AESWAL, IR 52D, THERICLAE 2 AT SRS B 34E,

KR ML T MRS RSAE; HBR; BEEZANE; LaEEPEML

Data-driven Online Prediction Method for Transmission
Efficiency in Laser Wireless Power Transmission

SUN Liangrong®, BAI Yunfeng?, KANG Jinsong®, Senior Member, CPSS

(1. College of Electronic and Information Engineering, Tongji University, Shanghai 201804, China; 2. Shanghai Aerospace
Electronics Co., Ltd., Shanghai 201821, China; 3. College of Transportation, Tongji University, Shangha 201804, China)

Abstract: The laser wireless power transmission (LWPT) technology offers advantages such as long-range
capability, high directivity and high power density, showing great application promise in the fields such as unmanned
aerial vehicle (UAV) charging. However, the environmental disturbances including atmospheric scattering, absorption
and turbulence induce strong nonlinearity and time-varying characteristics in a medium transmission state. The
conventional mechanism models rely on environmental parameters, so they are unsuitable for online awareness. To
solve this problem, a feature-attention enhancement neural network (FAENN) is proposed, which enables high-accuracy
online prediction of transmission efficiency by only using easily measurable electrical signals such as laser diode
current and photovoltaic current. The architecture integrates feature-wise gating with residual connections to balance the
modeling capacity and training stability. Experimental results show that this model achieves an R? of 0.995 54 on the
test set, significantly outperforming the linear regression, support vector regression and feedforward neural network. On
a6-m LWPT experimental platform, a mean absolute error of only 0.036 kW/m? in irradiance power density prediction
was obtained. The proposed method requires no atmospheric sensors, and it has high accuracy, low latency and strong

RS EEE: 2025-12-24; {&EHHE: 2026-01-26; =LA HHA:  generaization capability, providing relisble state awareness

2026-02-12; M4 EA HH: 2026-03-13 support for intelligent LWPT systems.
E£WB: hoR@mREAR S 2% & W5 4 %W H Keywords: Laser wireless power transmission (LWPT);
(2023-4-zD-03) medium transmission efficiency; data-driven; channel
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Tab. 1 Comparison of performance among
different algorithms

FELAY R? RMSE S AN
LinearReg  0.77078 0.127 183 1.61x10°2
SVR 0.989 37 0.027 387 1.32x10*
BPNN 0.802 59 0.118 027 1.34x10°2
ResMLP  0.77805 0.125 150 1.54x102
AttnMLP  0.994 77 0.019 208 1.28x10*
FAENN 099554 0.017 741 9.99x10°
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