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A Paralle Algorithm for Fresne Tomography
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Abstract In contrast with ray-based traveltime tomography , Fresnel tomography accounts for the band
limited nature of seismic waves and gives the higher relution tomograms. Because Fresne tomography
demands much computer memory and much running time, a parald algorithm for it is proposed. The
tomographic inverdon is trandormed to rexlving regectively a series of dngle eguation in light of
backprojection principle, each equation correponding to a Fresne zone. The forward and inverse
computation concerning a Fresnel zone is alocated to one process and is independent of other processes.
Then the storage and calculation of the large-scde matrix in the tomography are avoided. No message
ddivers between the dave processes, and only alittle of data delivers between a master process and the dave
ones By usng the portable message pasing interface standard (MPI) for the communication, the
computing code of the dgorithm isimplemented on Linux system, which alows to distribute the work on
several PCs connected via standard Ethernet in an in-house network , and greatly expands the applicability
of Fresnel tomography. The tests on the synthetic and observed seismic travel time data show that this
parale agorithm has a good performance on Linux PCs.
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Research Background

It iscommon to use a geometric ray theory in sismic tomogrgphy. Thisis partly due to the limitationsin computer power and
memory because ray theory is computationdly eficient and easy to implement. According to ray theory it is assumed that waves
propagate adong irfinitdly narrow lines through sace that join the urce and receiver. In redity, recorded waves have finite
frequency content. The band limitation of waves implies that the propagation of waves is extended to a 3D Fresnd zone.
Consequently Fresnd tomography can reach higher resolution than the ray-based, but requires more computation and more memory.
In recent years Fresnd tomography has been invegtigated actively with the development of high performance computing technique. It
should be a better way to use dustersof workstationsor PCsfor the gpplication of Fresnd tomogrgphy. Therefore, we research and
implement the pardld dgorithm for Fresnd tomogrgphy on PCs usng MPI. Our work is supported by the Natura Science
Foundation of Fuian Province of China (2006J0044) , the Geophysca Technique Center, BGP, CNPC, and the 985 Innovation
Project on Information Technique of Xiamen Univerdty (0000-X07204) .



