
Tonal and Harmonic Source Localization using
Acoustic Vector Sensors
DAVID PÉREZ CABO, Microflown AVISA, cabo@microflown.com

Advisors: Manuel Sobreira Seoane, Universidade de Vigo, msobre@gts.uvigo.es
Hans Elias de Bree, Microflown AVISA, debree@microflown.com

2015 WORKSHOP ON MONITORING PHD STUDENT PROGRESS, VIGO

MOTIVATION

With the number of non-controlled flying or sailing vehicles going up, also the
need to monitor their trajectories in the space increases. Moving sound source
localization and tracking for outdoors measurements under non-controlled condi-
tions usually leads to an unresolved non-stationary problem:

• Non-Stationary Background Noise.

• Non-Stationary Acoustic Sources .

• The number of active sources is unknown and time-varying.

Most of the acoustic sources of interest have strong tonal, harmonic or quasi-
harmonic components within their acoustic signature, as planes, boats, heli-
copters, UAVs, drones, etc.

Potential Targets

OBJECTIVES

The main objective of the thesis is to develop a framework for detecting, localiz-
ing and tracking tonal or harmonic sources using a distributed network of acoustic
vector sensors.The goal of its initial stage is to apply to real measurements all the
existent algorithms for localizing the DOA of moving sources using an Acoustic
Vector Sensor, and design new methods that exploit the spectral structure of that
kind of sources and the sensor characteristics.

Key objectives for this year
• Obtaining a set of laboratory and real measurements.
• Implementation of algorithms to localize and track the DOA of moving

sound sources with a single 2D or 3D sensor.
• Study variables that can affect the detection and the localization (propaga-

tion effects, non-stationary sound sources and background noise,...).
• Improvement of algorithms to account and compensate for effects of real

conditions.

METHODOLOGY

Field and laboratory research will be mixed to achieve a quantitative comparison
of the algorithms available in the literature, and maybe others.

Different scenarios with different levels of complexity will be considered.
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RESULTS

• Measurement Model for Far Field DOA (N sensors located at ri).
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• Analysis and visualization features have been added to the framework.

• Successful 2D Proof-Of-Concept of a network solution using a Kalman Filter
to model the source motion and CAPON method to estimate the DOA.
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OUTCOMES (TO DATE)

• The Matlab framework to Implement, Test, and Improve algorithms (ITI
framework) has been designed. The algorithms available in the literature
are being implemented within the ITI framework.
• Extensive measurements have been performed under controlled conditions

and under real outdoors conditions using RC aircrafts.

• Euronoise 2015 Conference Paper: David P. Cabo et al. "Real Life Harmonic
Source Localization Using a Network of Acoustic Vector Sensors"
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