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Introduction

� Aim: Accurate TDOA estimation for source localization on solids
� Challenges: Error-prone TOA/TDOA estimation for gradual

noise-to-signal transition
� Existing algorithms: Assume abrupt transition and estimate TOAs via

thresholding
� Proposed approach: Gradual-transition modeling using parametrized

logistic function, and TDOA estimated as difference in lateral shift
across fitted functions

Proposed STFT-Logistic Algorithm

Pre-processing
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Transition modeling
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• Mean-spectral sequence

χ(m) =
1

ke − kb + 1

∑ke

k=kb
‖x(k,m)‖

• Parametrized Logistic function

f(m;A,B, γ, κ) = A+
B − A

1 + e−γ(m−κ)

ä Parameters:

A = lim
m→−∞

f(m)

B = lim
m→+∞

f(m)

f(κ) = (A+B)/2

γ =
4f ′(κ)

B − A

Source localization

χ(m)
τ̂ij =

κ̂i − κ̂j
fs

Model fitting

Cost-function derivation

ε(m) = χ(m)− f(m)

J (A,B, γ, κ) =
M∑

m=1

w(m)ε2(m)

J (γ, κ)

f(m) ≈ αm+ β
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Transition Estimation

σ2
χ(m) = var{χ`

m}+ var{χr
m}

Nelder-Mead
simplex minimization

κ̂0 =
τ̂b + τ̂e

2

γ̂0 =
4α

B̂0 − Â0
=

4

τ̂e − τ̂b

(γ, κ)

Experiment Results
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