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Speech Title (English): 

Robust Source Depth Estimation and Sound Speed Profile Reconstruction in Range-Independent 
Waveguides Using Orthogonality-Constrained Modal Search 

Speech Abstract 

An method is presented for joint sound-speed-profile (SSP) inversion and source-depth estimation 
for a stationary source using a partial-depth vertical linear array in a shallow-water waveguide. The 
method combines orthogonality-constrained modal search (OCMS) with an empirical orthogonal 
function (EOF) parameterization of the SSP. Normal-mode parameters are estimated from array 
data and used to construct a polarity-compensated depth ambiguity function. The objective function 

is defined as the Kullback–Leibler divergence between the normalized ambiguity function and a 

Dirichlet-kernel-like reference. A differential evolution scheme is used to optimize the EOF 
coefficients and source depth. Simulations examine the effects of random initialization, signal-to-
noise ratio, array aperture, element number, and source depth. Results indicate that source-depth 
estimation is robust, whereas SSP inversion is more sensitive to initialization and modal-amplitude 
mismatch. Application to Yellow Sea experimental data confirms the practical feasibility of the 
proposed method. 
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