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MOTIVATION RESULTS AND DISCUSSION

With the number of non-controlled flying and sailing vehicles going up, also the e Relativistic measurement model for far field DOA (N sensors located at s;).
need to monitor their trajectories in the space increases. Moving sound source lo- ) Up.i (1) 1
calization and tracking for outdoors measurements under non-controlled conditions vi(si,t) = pi(si; t)n/pcy = yi(t) = {Yi’z‘(t)} = {ui(t) / pco} pi(t) + ei(?)

usually leads to non-linear and non-stationary problem:

Sensors observe the source at different positions in the past at x.(t — 7).
e Non-Stationary Background Noise. P P s i)

e Constant Velocity (CV) model = Doppler-Bearing fusion.

e Non-Stationary Acoustic Sources . Performance
e The number of active sources is unknown and time-varying. = 20| — R0
SN xs(t) = 150 |——R-BO-EKF
Most of the acoustic sources of interest have strong tonal, harmonic or quasi- SP </;( s(0) = 100 R DBLEKE
harmonic components within their acoustic signature, as planes, boats, helicopters, % I s
UAVs, drones, etc. Y R
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The main objective of the thesis is to develop a framework for detecting, localizing ° 0 speed il O
and tracking tonal or harmonic sources using a wireless distributed network of e Random Finite Set + Particle filter to track an unknown and time-varying num-
Acoustic Vector Sensors (AVS). The main task is to design algorithms for: ber of sources, m;..
. . o RV . . _ (l) (l) (l)
e Sensors with DSP and communication capabilities: Detection, source separa (X5 Xe—1) = p(Br| Xi—1)p(Sk| Xe—1) wy) = w) p(Zen| X2)

tion and source tracking algorithms for a single AVS.
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RESAMPLING AND CLUSTERING REAL MEASUREMENTS

Central processor: Source localization and tracking algorithms to combine the
information collected by the AVS within the network.

Key objectives for this year
Data gathering.

@ AMMS112

Doppler-bearing fusion for tracking moving tonal/harmonic sound sources ® Aiist
using a network of AVS.

. AMMS122

® AMMS137 A
27 @ AMMS136

Approaches for tracking an unknown and time-varying number of targets. ® Avwisiss
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Design and improvement of algorithms to account and compensate for effects S
of real conditions.

METHODOLOGY

Field and laboratory research is mixed to achieve a quantitative comparison of the

. OUTCOMES (TO DATE)
algorithms.

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

European Rotorcraf Forum 2015 Conference Paper: David P. Cabo et al. “A wire-
less network of acoustic multimission sensors to detect, locate and track simultaneously
various helicopters” (in Scopus)

Applied Acoustics Journal Paper: David P. Cabo et al. "Relativistic Measurement
Model for Moving Sound Source Tracking using a distributed Network of Acoustic
Vector Sensors” (in peer review)

IEEE Trans. Sig. Pro.: David P. Cabo et al. "Doppler-Bearing Fusion for Moving
Sound Source Tracking using an Acoustic Vector Sensor Array” (to be submitted)

IEEE Trans. Sig. Pro.: David P. Cabo et al. "Doppler-Bearing Fusion for Multiple
Sound Source Tracking using an Acoustic Vector Sensor Array” (in progress)
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FUTURE TASKS

This year

Future

Tasks
1.Multisensor Tracking DBT Tasks
2. Non-stationary BASS 1. Multisource Tracking
3. Implementation 1. RFS + PF + Relativistic

4. Tests 2. Wind compensation
5. Publications (Journals) 3. Implementation

5. Publications (Journals) |






