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The shortest path method for seismic ray tracing is based on Huygens’ Principle and Fermat’s
principle. The method has excellent robustness and is suitable for calculating travel times and ray
paths of waves in a complex velocity model. For convenience, the model is usually divided into
regular elements, such as squares with the same size. Interfaces are approximately specified by their
boundary model nodes. The approximation of interface nodes results in travel time errors, especially
for reflected waves. Such travel time errors can be reduced by reducing model elements, at the cost of
much computational time. In this study, we attempt to improve the accuracy of reflection travel times
while decreasing the efficiency slightly.

In our scheme to improve the accuracy of reflection travel times, we calculate the travel time of
a secondary wave to an interface node using the first order Taylor series approximation of the travel
time function from its nearest boundary model node, which is called an interface reference node. The
calculated arrival time at the interface node is recorded at the corresponding interface reference node.
As for the calculation of seismic rays, interface reference nodes are replaced with the corresponding
interface nodes. The modification of travel times and ray paths results in more accurate results.
Furthermore, the amount of additional calculations associated with interface nodes is relatively small
because the number of interface nodes, in general, is much less than that of the model nodes.
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