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ABSTRACT 
 

This thesis presents an efficient level set-based optimization framework for domain recovery 
problems formulated as Ax = b, where x represents the characteristic function of an unknown 
domain.  By employing a binary level set representation of the interface, our approach offers 
significant computational advantages over traditional PDE-based level set methods, enabling 
faster evolution of the zero level set boundary during optimization.  The TV-L1 model is also 
employed to impose robust geometrical regularization. 
 

We demonstrate the effectiveness of this framework through its application to the inverse 
gravimetry problem - the reconstruction of subsurface density anomalies from surface 
gravitational field measurements. Numerical experiments showcase the improved 
performance of our algorithm in solving this class of inverse problems, highlighting its 
potential for practical applications. 
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