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Source Localization with Sensor Array

Acoustic Source Localization (ASL): 2D problem formulation
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Aim : determine the physical location of an acoustic source using
signals sm(t),m = 1, . . . ,M, received at an array of M sensors
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Source Localization with Sensor Array

Traditional array-based methods :

• Steered Beamforming (SBF)

• Methods based on Time Delay Estimates (TDE) including:

. Cross-Correlation Function (CCF)

. Adaptive Eigenvalue Decomposition Algorithm (AEDA)
[Benesty, J. Acoust. Soc. Am., 2000]

Working principle of traditional methods :

• Transformation of the signals sm(t),m = 1, . . . ,M, into a
localization function that exhibits a peak at the source position
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ASL: Traditional TDE Approaches

① TDE-based methods

For example, Cross-Correlation Function (CCF):

• Signal model :
si(t) = αi s(t− τi) + vi(t)
sj(t) = αj s(t− τj) + vj(t)

• CCF:

Rij(τ) =
∫ ∞

−∞
si(t)sj(t + τ) dt
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➱ Determine TDEij as arg maxτ{Rij(τ)}

• Given a vector of TDEs obtained for P sensor pairs,
estimate source location as that minimizing some LS criterion
(potentially very complex)
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ASL: Traditional TDE Approaches

Properties : traditional TDE methods

• TDE-based approaches are indirect (two step) methods:

1. Compute localization function (e.g. CCF) and determine TDE
for P sensor pairs

2. Combine TDEs to determine source location estimate

• Usually require P one-dimensional searches over scalar space
of possible time delays

• Other TDE-based methods include: AEDA, Generalized CCF
(GCC) [Knapp and Carter, IEEE Trans. ASSP, 1976]
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