PREFACE

The use of pattern recognition has become more and more important in
seismic oil exploration. Interpreting a large volume of seismic data is a
challenging problem. Seismic reflection data in the one-shot seismogram
and stacked seismogram may contain some structural information from the
response of subsurface. Syntactic/structural pattern recognition techniques
can recognize the structural seismic patterns and to improve seismic inter-
pretations.

In 1-D seismic data analyses, different Ricker wavelets represent differ-
ent pattern classes. We can describe the Ricker wavelets into strings or
sentences of symbols. Then we can parse the testing string by grammar
or compute the distance between testing string and training string, and
assign the testing string to its correct class. In 2-D seismic data analyses,
the primary reflection from the geologic structure of gas and oil sand zones
can show a seismic structure (bright spots). The bright spot pattern can
be processed and represented as a tree representation. Then we can use the
tree recognition system to recognize this kind of seismic pattern.

In 1-D syntactic analyses, the methods include (1) the error-correcting
finite-state parsing for the recognition of the 1-D string of Ricker wavelets,
(2) the modified error-correcting Earley’s parsing and (3) the parsing using
match primitive measure for the recognition of the 1-D attributed string
of the wavelets, and (4) the Levenshtein distance computation and (5) the
likelihood ratio test for wavelet recognition. In the 2-D tree automata, the
methods include (6) the weighted minimum-distance structure preserved
error-correcting tree automaton and (7) the modified maximum-likelihood
structure preserved error-correcting tree automaton for syntactic parsing of
the 2-D seismic bright spot patterns. Finally we present (8) a hierarchical
system to recognize seismic patterns in a seismogram.
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Syntactic seismic pattern recognition can be one of the milestones to-
ward geophysical intelligent interpretation system. The syntactic methods
in this book can be applied to other fields, for example: medical diagnosis
system. This book has been written for geophysicists, computer scientists
and electrical engineers.
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