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Review of geoacoustic inversion methods based on ocean ambient noise
FU Jiabaoyi'?, LI Jie"”’, FAN Jun’, WANG Bin'?

1. Key Laboratory of Marine Intelligent Equipment and System, Ministry of Education, Shanghai Jiao Tong University, Shanghai 200240,
China
2. School of Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract Ocean ambient noise refers to the sum of sounds produced by natural phenomena and human activities in the ocean. With the
advancement of passive acoustic technologies and signal processing methods, this noise has shifted from a traditional source of
interference to an important means of acquiring seabed information and can be used to invert key geoacoustic parameters such as seabed
sound speed and attenuation. This paper systematically reviews the main methods for seabed geoacoustic inversion based on ocean
ambient noise and categorizes them into three types according to the principles: (1) inversion methods based on the spatial characteristics
of the noise field. (2) inversion methods based on reconstructing the Green’s function via noise cross—correlation. (3) inversion methods
driven by data and intelligent optimization algorithms. It analyzes key challenges faced by current methods in practical applications,
including robustness, resolution, and applicability, and discusses future development directions. This study is of significant value for
promoting the practical application of seabed parameter inversion methods and enhancing ocean environmental monitoring capabilities.

Keywords ocean ambient noise; geoacoustic inversion; vertical directivity; noise cross—correlation; Green's function; machine

learning

www.kjdb.org 113


http://www.kjdb.org

	1 海洋环境噪声反演地声参数研究进展
	2 基于海洋环境噪声的地声反演方法分类与技术分析
	2.1 基于噪声场空间特性的反演方法
	2.1.1 利用垂直指向性反演海底临界角与地声参数
	2.1.2 利用垂直能量谱反演反射损失与地声参数

	2.2 基于噪声互相关重构信道格林函数的反演方法
	2.2.1 利用被动测深法反演地声参数
	2.2.2 利用虚拟头波法反演地声参数

	2.3 基于数据驱动与智能优化算法的反演方法

	3 结论与展望
	参考文献

