Abstract. The main goal of thislectureis to discuss the numerical solution of the following inverse
problem (from Geophysics) for the Eikonal equation:
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z (thetime of first arrival) being the solution of the following Eikonal problem
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Above, QO RY(d=2), I O Q, X 0Q bei ng the point source of the wave, In practice, severd
sources are used to reconstruct Copt.

In order to solve the above inverse problem, we advocate a methodology combining externa
penalty, harmonic and bi-harmonic regularizations, operator-splitting to decouple nonlinearities
and differential operators, and finite element methods. The results of some numerical experiments
will be presented.






