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Overview of Non-line-of-sight Sound Source Localization Techniques

WANG Shuo, CHEN Zhe", YIN Fuliang

(School of Information and Communication Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Non-line-of-sight sound source localization refers to the technique of achieving accurate sound
source positioning in environments with obstacles and occlusions by analyzing acoustic propagation
characteristics and applying traditional digital signal processing or deep learning approaches. This
technology has a wide range of application prospects in robot navigation, smart home, security monitoring
and other fields. This paper presents a comprehensive review of non-line-of-sight sound source localization
methods. Building on the fundamental concepts of non-line-of-sight localization, it classifies and discusses
existing approaches and research progress according to three main modeling frameworks: Multi-sensor
localization models, geometrical acoustics models, and statistical acoustics models. Moreover, this paper
summarizes various non-line-of-sight source localization methods, identifies current challenges, and
presents promising directions for future research.

Highlights:

1. The principles of sound propagation in non-line-of-sight (NLOS) environments are systematically
reviewed, with a particular focus on sound reflection and diffraction, as well as representative propagation
models and their applicable conditions.

2. Existing NLOS sound source localization methods are comprehensively reviewed, with indoor
approaches mainly categorized into acoustic measurement-based, geometric acoustics-based, and statistical
acoustics-based localization models, and their respective advantages and limitations are analyzed.

3. The key challenges in NLOS sound source localization are summarized, and future research directions
are discussed, including multi-source localization, adaptation to dynamic environments, real-time
processing, diffraction modeling, and multimodal sensor fusion.
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Table 1 Summary of advantages and disadvantages of different sound source localization methods
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