BHRGIFETE - £ 03% - £ 09 H# - 2026 £ 09 A DOT: https://doi.org/10.12349/tie.v3i9.11788

A Surrogate Model for Noise Index Prediction in Areas
Around Airports

Yingjia Wang' Chunhua Kang' Xiaoxiang Li' Shiman Sun? Tong Yu?

1. Beijing Daxing International Airport, Capital Airport Holding Co., Ltd., Beijing, 102604, China
2. Civil Aviation Research Base (Beijing) Co., Ltd., Beijing, 101300, China

Abstract

Aircraft noise has become a critical environmental issue restricting the sustainable development of civil aviation and threatening the
physical and mental health of nearby residents. Traditional noise prediction models suffer from high computational costs and poor
adaptability to real-world scenarios. This study develops a surrogate noise prediction model based on the BP neural network, using
the B738 aircraft as the research subject. The model takes flight altitude, speed, flight path angle, and horizontal distance from the
measurement point as inputs, and outputs instantaneous A-weighted sound levels. Sample preprocessing is conducted using flight
track and noise monitoring data collected during early morning hours at the airport. A hidden layer structure of 3x2x1 is adopted,
and the optimal model is selected through 40 rounds of iterative training. Results show that the mean squared error of the optimal
model on the validation set is 7.91, with 95.43% of predictions deviating by less than 10%, and predicted noise distributions closely
match measured curves. Based on the instantaneous A-weighted sound levels, weighted equivalent continuous perceived noise level
Lyscpy and annual average day-night equivalent sound level YL, are calculated and visualized. This model significantly reduces
computational cost and enables rapid simulation of noise impacts under various scenarios such as flight path adjustments and changes
in traffic volume, providing quantitative technical support for airport planning, noise control, and source tracing of noise complaints.
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