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EXTENDED ABSTRACT

Introduction

Studies of the alteration of host rocks are one of the
appropriate guides in the exploration of
hydrothermal deposits, including porphyry deposits.
In porphyry systems, alterations are usually
observed that can be referred to as potassic, phyllic,
advanced argillic and propylitic alterations. These
alterations provide a very suitable exploration
prospect for determining the location of the deposit.
Potassic alteration is usually accompanied by
mineralization. Therefore, by separating potassic
alteration, areas with high mineralization potential
can be distinguished. In this study, alteration zones
are predicted using data obtained from ASTER
satellite images and intelligent support vector
machine modeling. The Zaglic region, as the study
area of this study, is located in the Arasbaran
metallogenic zone in northwest Iran. This area is
located at coordinates 20'26°38'N and 59'20°47'E,
25 km southeast of Ahar city and 5 km north of
Nagduz Village in East Azerbaijan Province.

Materials and methods

In this study, satellite data obtained from the ASTER
and the alteration map of the area were used to build
an intelligent model. ASTER provides high-
resolution satellite images of the Earth in 14
different bands of the electromagnetic spectrum in
the visible to thermal infrared range. The resolution
of ASTER images is ranges from 15 to 90 meters.
ASTER bands were downloaded in the desired area
through the relevant website
(https://earthexplorer.usgs.gov).  This  website
provides ASTER images in different areas for free.
Of course, the downloaded data format is HDF, but
we need the bands in numerical form to use the data.
For this reason, the data were corrected and
processed using ENVI version 5.6 software.
Initially, radiometric and atmospheric corrections
were made to the data. Then, the band data were
obtained digitally through ENVI software and the
file was extracted through the desired area tool and
saved in Excel format. The resulting Excel file was
such that 90-meter square grids were defined on the
ground and the numerical value of each band was
represented the numerical intensity of the absorbed
reflection of the desired band at that point (center of

the square). Therefore, the input to the model was
the numerical ASTER bands and the output of the
model was the type of alteration at that point. The
type of alteration was extracted from the alteration
map of the desired area.

Results

The most important parameter among the parameters
of a support vector machine is the choice of kernel.
Here we use the RBF kernel function in modeling
because this function has a good ability to analyze
high-dimensional data. On the other hand, for
implementation, it requires setting two parameters;
one is C (penalty parameter) and the other is A which
determines the width of the kernel function. The
division of the number of training and test data is
such that 80% of the data is considered for the
training dataset and the remaining data is considered
as the test dataset. This ratio was also optimized by
keeping other parameters constant and changing the
percentage of data in the training and test datasets
and the value was determined to be 80%. After
dividing the dataset into two sets of training and
testing data, it is time to determine the two
parameters A and C. By considering the value of A as
a constant, we find the optimal value of C.
According to the obtained values, the value of the
parameter C was considered to be 2. The value of
epsilon was also determined by trial and error to be
107. The value of A was optimized by using different
values and running the model, and its value was
determined to be 1. Finally, by optimizing the
required parameters, the best value obtained for
modeling was an accuracy of 90.24%. After
determining the optimized parameters of the support
vector machine, modeling was performed using the
data and the output map was drawn based on the
prediction of the type of alteration in the study area.
Also additionally, in order to compare with the
existing alteration map of the study area, the
predicted map was implemented on the alteration
map of the area.

Discussion

As mentioned above, by optimizing the model, we
achieved a resolution accuracy of 90.24%, which is
adequate for modeling that only uses satellite images
to separate alterations. Finally, the alteration map of
the region was drawn using the model output based
on the prediction of the alteration type of each point.
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According to the results obtained, the following are
suggested:

- The obtained model is capable of separating
alterations and rock units and it is recommended to
use it in similar studies.

- It is recommended to use data from other satellites
and compare it with the results obtained from the
ASTER data.

- In order to conduct comparative research,
classification should be performed with other
intelligent methods.

- In addition to the alteration type, the amount of
elements using geochemical data can also be
considered as an output and modeling can be
performed.
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Fig. 4. The optimal divider is called the hyperplane. The points close to this plane in each of the clusters are called support

vectors (Adib et al., 2018).
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Table 1. Determining the optimal percentage of dividing the dataset into training and testing data for the Zaglic area
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Model accuracy for the test
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Table 3. Determining the optimal value of A
A value Model accuracy for the test
dataset
0.001 74.64 %
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0.1 83.16 %
1 90.24 %
1.5 85.20 %
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