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Providing a New Method for Acoustic Source DOA Estimation
based on TDoA by Trigonometric Methods

Ali Naemi, Hamid Dehghani

Abstract: Environmental surveillance and recognition are important issues to avoid surprises and
conditions control. This awareness is necessary to combat and prevent the enemy attacks and increase
deterrence. Direction of Arrival (DoA) estimation and localization targets are including the main bases
environmental surveillance in an environment. DoA acoustic means calculated to enter acoustic wave emitted by
the source in sensors that is provided different methods such as MVB, MUSIC and TDoA for this issue. The
proposed method with simplification of trigonometric equations calculate the location is provided new equations
to estimate direction of arrival acoustic signal for hemispherical environment that number equal to two-
dimensional state. DoA estimation for hemisphere environment is provided for this reason, often with installed
DoA estimation system on a platform is needed to be half of environment localization or DoA estimation and
also just by adding a sensor, system will obtain the ability to work in sphere environment. In this simplification
is decreases the computational complexity and the number of sensors needed to DoA estimation a hemisphere.
In the proposed method is obtained the responses with acceptable error for elevation and azimuthal angles in
simulations.

Keywords: Direction of arrival estimation, Acoustic source, Time difference of arrival,
Trigonometric method, Hemispherical environment.
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® maximum variance beamformer (MVB)

" delay and sum beamformer (DSB)

® Estimation of Signal Parameters Via Rotational Invariance
Technique (ESPRIT)

® Autonomous Underwater Vehicle (AUV)

% Omni directional
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% Direction of Arrival (DoA) estimation

* Multiple Signal Classification (MUSIC)
® Time Difference of Arrival (TDoA)
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