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Travel Time Calculation Using Mono-Chromatic Oneway Wave Equation

Chang Soo Shin”, Sung Ryul Shin®, Won Sik Kim”, Seung Won Ko and Hai Soo Yoo®
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function)8} 813 Z 1 (logarithm)A S 3}e] Hal Aabrlzko] A2 A2e FAA WS WA, T4 o8
Hase7] fistol o) kA A8 B AANDAH Fuppre) AAE It ofelae W72 (eikonal equation)
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Abstract : A new fast algorithm for travel time calculation using mono-chromatic one-way wave equation was developed
based on the delta function and the logarithms of the single frequency wavefield in the frequency domain. We found
an empirical relation between grid spacing and frequency by trial and error method such that we can minimize travel
time error. In comparison with other methods, travel time contours obtained by solving eikonal equation and the wave
front edge of the snapshot by the finite difference modeling solution agree with our algorithm. Compared to the other
two methods, this algorithm computes travel time of directly transmitted wave. We demonstrated our algorithm on
migration so that we obtained good section showing good agreement with original model. our results show that this new
algorithm is a faster travel time calculation method of the directly transmitted wave for imaging the subsurface and the
transmission tomography.
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Fig. 1. Travel time contours of the homogeneous half space model.
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analytic solution.
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Velocity {m/s}



122

Distance(km)

0 1.0 2.0

3.0 5.0

1.0

o~
=]
-~
=
Bl
N
O
D
[

Velocity (m/s)

Fig. 4. Travel time contours calculated by Vidale’s (1988) finite-difference method.
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Fig. 5. Superimposed the contour of the travel time at 0.6 second
with the wavefront edge generated by the finite difference modeling
technique.
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