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' Multimethod approaches

* Tomographic

? Ternary plots

* Semi-transparent layers

* Multivariate statistical analysis
% Partitioning cluster analyses

7 Fuzzy c-means

¥ Crosshole tomographic
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' Eppstein and Dougherty

* Transmissivity

* Fechner and Dietrich

* Dietrich

> Tronicke

% Brauchler

7 Fuzzy partitioning cluster algorithms
¥ Partitioning clustering
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' Zoned

> Paasche

’ Gamma radiation logging
* Slug tests

> Giinther
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' Hachméller and Paasche

? Functionality

? Refraction seismic

* Transductive Support Vector Machine Algorithm Based on Spectral Clustering
> Spectral clustering
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' N-element position vector
* Normalize
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' Data mining

* Image segmentation

’ Mining gene-expression matrices
* Handwriting

> Undirected graph

% Consecutively

7 Graph Laplacian matrix
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' Eigenvalues
* Eigenvectors
? Zonal
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' Unconditional stochastic

? Exponential auto-covariance

’ Von Karman

* Gaussian probability density function
> Stochastic Modeling
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' Waveform modeling

? Finite difference time domain
3 Octaves

* Geophone

> Eikonal equation

% Noise
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Abstract

Transductive support vector machine spectral clustering (TSVMSC) inference
algorithm considers spatial heterogeneity in all models, and is flexible and can be
used with any type of data to identify the dominant patterns and structures in the
multi-variable data. This algorithm has a stable performance and a high level of
accuracy. The purpose of this thesis is to improve the integration of the results of
inversion of refraction seismic tomography and resistivity data using the TSVMSC

algorithm as a knowledge-based approach. For this purpose, the seismic refraction
tomography and electrical resistivity data acqired from one of dams in Iran have
been analyzed. To verify the modified model obtained as a result of integration of
the data by the TSVMSC algorithm in a controlled implementation, we have used a
synthetic example of a heterogeneous unconsolidated aquifer. After the inversion of
synthetic and field data, for the integration of the results, k-means, FCM,
Gustaffson-Kessel and TSVMSC algorithm have been used. Based on the results,
the separation of alluvial regions, submerged bedrock and high quality bedrock has
been made, and in this way, the results have been validated. Moreover, the results
have shown that the TSVMSC algorithm has been more accurate and more
effective in integrating heterogeneity and complexity of the two models. The
Gustaffson-Kessel fuzzy cluster has also been more successful than other clustering
methods used in this research. Based on the validation of the seismic refraction
tomography data inversion results, the estimation error was calculated to be
30.95%. Based on the results of experiments, the experimental relationships for
compressive and shear velocity were obtained, and consequently, correlation
coefficients of 76.5 and 77.5 percent were obtained for compressive velocity and

shear velocity with porosity, respectively.

Keywords: TSVMSC, Seismic refraction tomography, Electrical resistivity,

Clustering.
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