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Seismic Reflection Tomography by Cell Parameterization
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Abstract : In this study, we developed reflection tomography inversion algorithm using Straight Ray Technique (SRT)
which can calculate travel time easily and fast for complex geological structure. The inversion process begins by setting
the initial velocity model as a constant velocity model that has only impedance boundaries. The inversion process searches
a layer-interface structure model that is able to explain the given data satisfactorily by inverting to minimize data misfit.
For getting optimal solution, we used Gauss-Newton method that needed constructing the approximate Hessian matrix.
We also applied the Marquart-Levenberg regularization method to this inversion process to prevent solution diverging. The
ability of the method to resolve typical target structures was tested in a synthetic salt dome inversion. Using the inverted
velocity model, we obtained the migration image close to that of the true velocity model.
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Fig. 1. Dome velocity model.
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Fig. 2. Travel time contours section for dome velocity model in Fig.
1; solid line are those of one way wave equation, dashed line are
those of SRT.
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Fig. 3. Comparison of seismograms for dome velocity model of Fig. 1.
(a) seismogram generated by using finite difference modeling. (b)
seismogram generated by using SRT.
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Fig. 4. Two dimensional velocity model to inverse.
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Fig. 5. Inversion result for dome velocity model.
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Fig. 9. Comparison of Kirchhoff migration image. (a) is migration
image for smooth background model. (b) is migration image for
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