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Orig_Lat | Orig_Lon | Orig_Depth | Mag | RMS | Net_Lat Net_Lon | Net_Depth| DD_Lat DD_Lon | DD_Depth | Lat_Dif | Lon_Dif | Depth_Dif
37.6445 -118.8873 6.41 1.9 | 0.09 | 37.65084 | -118.886 6.185 37.64943 -118.886 6.5 0.001 0.000 0.315
37.6477 -118.8783 6.36 1.9 | 0.09 | 37.64553 -118.875 6.794 37.65163 -118.875 6.439 0.006 0.000 0.355
37.6293 -118.8662 6.36 1.9 | 0.07 | 37.63056 -118.865 6.280 37.63222 -118.865 6.478 0.002 0.000 0.198
37.648 -118.848 6.45 1.4 | 0.01 | 37.65007 -118.854 5912 37.6452 -118.854 5.76 0.005 0.000 0.152
37.6343 -118.932 6.34 1.8 | 0.04 | 37.63575 -118.932 6.047 37.63727 -118.932 6.052 0.002 0.000 0.005
37.6445 -118.8433 6.34 1.9 | 0.08 | 37.64802 -118.841 6.106 37.64887 -118.841 6.138 0.001 0.000 0.032
37.6538 -118.9282 6.59 2.5 | 0.06 | 37.65454 | -118.931 6.821 37.65584 -118.931 6.797 0.001 0.000 0.024
37.6347 -118.9437 6.63 32 | 0.08 | 37.63617 -118.939 6.441 37.63794 -118.939 6.643 0.002 0.000 0.202
37.6432 -118.852 6.7 1.4 | 0.02 | 37.64578 -118.858 6.529 37.64184 -118.858 5.792 0.004 0.000 0.737
37.624 -118.8562 6.11 1.4 | 0.02 | 37.62348 -118.862 6.195 37.62335 -118.862 5.516 0.000 0.000 0.679
37.634 -118.8702 6.1 22 | 0.08 | 37.63576 -118.868 6.666 37.63544 -118.868 6.712 0.000 0.000 0.046
37.6348 -118.9455 6.73 3.6 | 0.09 | 37.63723 -118.941 6.727 37.63766 -118.941 6.734 0.000 0.000 0.007
37.5937 -118.9033 6.08 1.5 | 0.07 | 37.60033 -118.907 6.326 37.60188 -118.907 6.667 0.002 0.000 0.341
37.6553 -118.8835 5.75 22 0.1 37.65164 | -118.878 5.627 37.66187 -118.878 5.644 0.010 0.000 0.017
37.6398 -118.948 7.16 22 0.1 37.64108 -118.944 7.146 37.64334 -118.944 7.764 0.002 0.000 0.618
37.6368 -118.9337 5.64 3 0.09 | 37.63559 -118.932 5.712 37.64013 -118.932 5.655 0.005 0.000 0.057
37.648 -118.8468 7.26 2.5 | 0.06 | 37.64998 -118.846 7.374 37.64951 -118.846 7.475 0.000 0.000 0.101
37.631 -118.9257 5.28 1.2 | 0.08 | 37.63231 -118.924 4.941 37.63881 -118.924 4.97 0.006 0.000 0.029
37.6463 -118.8817 7.55 1.6 | 0.06 | 37.64644 | -118.881 9.752 37.64605 -118.881 8.226 0.000 0.000 1.526
37.6378 -118.9602 7.55 1.7 | 0.05 | 37.63976 -118.958 7.187 37.63963 -118.958 7.31 0.000 0.000 0.123
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ABSTRACT

One of the most important issues in seismology is to accurately determine the epicenter of earthquake,
mainly because the accuracy of dependent studies such as seismic risk analysis, fault mechanism,
depends on the accuracy of mentioned parameter. Double difference method is one of the conventional
relative earthquake relocation methods which is used vastly by seismological centers and it is used
as the basis of an algorithm that relocates earthquake events about 0.004 second. In the proposed
method, Adaptive Neuro-Fuzzy Inference System (ANFIS) is trained based on the former relocated
events and generalized for new earthquakes. In the training procedure, the hypocentral information,
for the main event and the nearest one (determined by K nearest neighbor search), and the velocity
model of the region are considered as inputs and hypocentral information are set as target for the
network. Here, with reference to the information of about 8000 earthquakes, as the training events,
490 earthquakes were relocated in about 0.1 (s) where RMS for predicating latitude and longitude of
the events were 0.002 and for the depth parameter, RMS was 0.45. It is concluded that the proposed

method could be considered as a powerful algorithm for near real time relocation of earthquakes.
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