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Abstract: The classical eikonal equation is commonly used in Cartesian coordinate system for problems that X

involve static correction, prestack migration, earthquake location and seismic tomography, but is less effective for g

calculating travel times in an earth model that has an irregular surface. We transform the eikonal equation to a
curvilinear coordinate system that conforms with the boundaries of the domain. The eikonal equation in the
curvilinear coordinate system displays the mathematical form of an anisotropic eikonal equations (even though the
medium is isotropic in the Cartesian coordinate system). Then, we try to solve the anisotropic eikonal equations
with two numerical methods, a simple modification of the fast marching method and Lax-Friedrichs fast sweeping
method, respectively. Through a number of different numerical experiments we find: one may compute wrong
solutions by extending fast marching methods designed for isotropic eikonal equations to anisotropic eikonal
equations without taking into account the differences between them; the Lax-Friedrichs fast sweeping method is
stable and valid for the eikonal equation in the curvilinear coordinate system, which has a significant meaning in
the direction of solution of the eikonal equation in the curvilinear coordinate system.
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