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Abstract

Real time positioning of sound sources suffers from computational complexity and low response time,
which depends on the presence of noise, reflection and sensor layout architecture to increase the
accuracy and speed of direction finding. Providing a scalable approach with low complexity, resistant
to reflection and natural and artificial noise to increase the speed of decision making with
appropriate architectural design is a new research topic in civilian and military applications. This
paper proposes a fast scalable method of natural noise-resistant and reflective acoustic direction
finding for three-dimensional estimation of direction finding using the signal time difference of
arrival technique, which has a suitable sensor architecture and uses Phase Transform pre-filter along
with cubic spline interpolation without pre-processing for noise removal uses a fast algorithm
Successive Unconstrained Minimization. In real and artificial near field data experiments, the amount
of Azimuth angle and Elevation error is 0.5587 and 1.1652 degrees, respectively, and in the far field
is 0.0321 and 0.2759 degrees, respectively, and the real-time direction determination speed is 1.006
Seconds. The high accuracy is the estimated angle and the main position of the source.

Keywords: Acoustic, Sound, Impulsive Signal, Sound Source Direction Finding, Time Difference of Arrival
(TDOA), Far-Field, Broadband.



