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In this paper an analytic method is exhibited for recovering the acoustic parameters of the sub-bottom region
in the ocean. The acoustic propagation problem is modeled via the wide angle parabolic equation and the
bottom boundary condition used is in the form of a Neumann to Dirichlet or Dirichlet to Neumann map. The
sub-bottom region is assumed homogeneous or horizontally stratified with homogeneous layers. The inversion
is modeled as an optimal control problem, and the solution is based on the adjoint method. Several cost
functions are introduced which make use of the relative amplitude of the observed complex field. The method
is applied to several test cases and satisfactory convergence of the inversion scheme is exhibited.
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