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Abstract

Background and Objective Problem The use of
various transformations to improve the accuracy of
data extraction from satellite images is increasing
sharply. In the meantime, the choice of optimal
conversion is very important and will affect the output
results. Due to the correlated nature of remote sensing
images, the use of various transformations to improve
the accuracy of information extraction from these
images is essential. According to the studies, the
purpose of this study is to investigate different
methods of image conversion in improving the process
of classification of satellite images and increasing the
accuracy of land use maps. Considering that the study
area and in general the northern regions of Iran are
facing special conditions of entanglement of land uses,
so the use of various conversion methods as well as
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the combined method proposed in this study increases
the accuracy and the accuracy of the output
information and finally the possibility of more detailed
separation and review of uses and identification of
factors changing them for future planning.

Materials and Methods In this study, in order to
evaluate the performance of principal component
analysis methods, independent component analysis,
and minimum noise fraction method, Sentinel-2
satellite images of Rezvanshahr city were used. Gram-
Schmit algorithm was used to integrate this data with
each other and achieve a resolution of 10 meters. After
applying the necessary pre-processing and merging
the images together, all three transformations were
applied to the image, as well as a combination of the
components of these three methods. Then, the results
of the transformations were classified into 8 user
classes using the maximum likelihood algorithm.
Using Sheffield coefficient and statistical calculations
between the obtained components, the combination of
the first components of principal component analysis,
the first component of minimum noise fraction, and
the second component of independent component
analysis were selected as the optimal combination.
General knowledge of the area and accordingly the
visual interpretation of the outputs, as well as the
perception of 120 ground points by GPS, has been the
basis for assessing the accuracy of the output maps.
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Results and Discussion After applying the required
preprocessors, each of these algorithms was applied to
the image, and the output of each was classified into 8
user classes wusing the Maximum Likelihood
algorithm. The results of output maps showed that the
conversion of principal component analysis,
considering that it considers Gaussian distribution for
variables and tries to decompose the extracted
components, is weak in samples with non-Gaussian
distribution and shows low performance. The
minimum noise fraction algorithm works similarly to
the principal component analysis algorithm, except
that it classifies the noise better. This algorithm has
less error in separating classes and this factor has
resulted in better performance and higher accuracy
than the other two conversions. In the independent
component analysis algorithm, the image correlated
bands of the study area have been converted to
independent components and new information has
been extracted from the area. The visual interpretation
shows the high accuracy of the classification result
and an error matrix (confusion) is used to quantify the
accuracy of the classified image.

The results of the evaluation of overall accuracy and
kappa coefficient showed that the classification of the
original image without applying transformations and
with the same training samples of output with an
overall accuracy of 76% and kappa coefficient of 0.78
had the highest error. Also, the results of other outputs
for classification resulting from principal component
analysis conversion are 80% overall accuracy and
kappa coefficient of 0.83, respectively, for
classification resulting from minimum noise fraction
conversion, total accuracy of 85% and kappa
coefficient of 0.88 and for the classification obtained

from the analysis of independent component analysis,
the overall accuracy was 77% and the kappa
coefficient was 0.80. After selecting the optimal
combination of components of principal components
analysis methods, independent component analysis
and minimum noise fraction method and selecting the
first components of principal component analysis
algorithms and minimum noise fraction and the
second component of total component analysis to 92%
independent coefficient and Kappa increased 0.94.

Conclusion In this study, after evaluating the
conversion performance of principal component
analysis, independent component analysis, and
minimum noise fraction method, an optimal
combination of components of these transformations
was proposed. As the results of the research showed,
the classification of the original image without
conversions and with the same training samples had
low overall accuracy and kappa coefficient. The
results show the close performance of these
transformations to each other, which indicates the
existence of both Gaussian and non-Gaussian
distributions of variables. MNF conversion has
minimized the amount of data noise and results in
better output than ICA and PCA conversion. Since
these transformations alone are not able to extract all
the components of the image, so a combination of the
components of these transformations based on the
Sheffield coefficient was chosen to assume the
Gaussian and non-Gaussian distributions of the
variables with the least possible noise.
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