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model very well, and also prove that the proposed methods are very effective seismic ray

tracing methods.

In addition, the hardv -e implementations are owerful approaches to accelerate our
proposed ray tracing gorithms. Moreover, considering that the development of the
hardware implementations did not attract much tention in geophysics, a purpose built,
specific hardware algorithm is developed and a ardware engine is implemented in the
low-cost field-p grammable gate array (FPGA) device. The fixed-point arithmetic, the
functional parall design, the high efficiency sorting engine and the memoryless design
for the velocity odel work together to produ a comparable performance with IBM

workstation.

All results men ined above demonstrate that t|  Pre-stack Kirchhoff migration and the
hardware implementations of our seismic ray  « 1g methods are all ‘asible and the

proposed approaches may be further extended fc 'he mo zomplex media.
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engine with ter joral and spatial complexity f O(N) are provided. The hardware
performances are investigated by comparing the synthesized engine with the IBM
workstation and the function of the implemented engine is validated by the post-route

timing simulations.

Chapter 7 draws a conclusion for this thesis and provides the directions for some future

work.



































































Kirchhoff migra in, are implemented based on this methc  Furthermore, the MESLM is

validated in the following chapter.
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computational performance, the MPI paral  programmi ; technique is employed in the
implementations. The adopted problem decompositions  ategy provides a nearly linear

speedup.

The proposed TT! and MESLM are validated in the applicatic . The different
performances of two methods are noticed during tI  implementations, which are
compared in the following chapter. As one can notice that the proposed methods well
calculated the avel time, but have high computational complexity. Therefore, the
purpose built, specific digital hardware impl¢ entation of the proposed methods are

discussed and accomplished in the following ch. lers.
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is shown in Fi 5.5, the hardware implementation, the synthesis results and the post-

route timing sii tlation are provided in the next chapter.
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reduces the complexity of the FSM of the ntroller and makes the design highly

adaptable.

The performance of e designed hardware eng : is ‘tually reduced by the series
modules and e low-cost FPGA device. However, the fixed-point arithmetic and
functional parz :l design reduce the cost of the travel time calculation to one clock cycle,
the high efficiency sorting er ‘ne decreases the complexity of sorting operation to O(N),
the memoryless design causes almost no time penalty to access the velocity model. With
all these advantages, the designs provi an implemented hardware engine with a
comparable pe rmance to the 3GHz IBM wo station. If a conservative design scale up

is used then ap 1llel layer system would be fo  tin ster.





































