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Different Application Fields of Brain Signal Processing
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Abstract

According to the researches, it turns out that human's activities are the results of the internal-neural activities
of their brain. The reflection of such activities which are propagated throughout the scalp can then be
acquired and processed. In this regard, brain signals can be acquired and recorded by EEG
(Electroencephalography). Researchers have applied different technqiues for acquiring, pre-processing,
feature extrcation and reduction and classifying EEG signal. According to published papers by Iranian
researchers until 2015, it has been found that most studies have been performed in medical applications and
brain computer interface fields. Sampling and receiving EEG signals have been performed more in the central
region than other regions. Statistical technqiues have more been used for feature extraction than other
technqiues. Finally, the support vector machines are mostly used in the classification of brain signals. At the
end, a study on anxiety and depression detection on fifty cases was performed in medical field. Simulation
results show that our approach achieve an accuracy of up to 97 percents.

Keywords: Feature Extraction, Feature Reduction, Classification, Brain Signals.
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3 Pre-processing

¢ Feature Extraction

7 Feature Dimensionality Reduction
8 Classification

! Electroencephalogram

2 Brain Computer Interface (BCI)
3 Artifact

4 Event Relative Potential (ERP)
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(Figure- 1): Different steps of brain signal processing
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(Figure- 2): Different researches which have been performed in the field of brain signal processing
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7 k-Nearest Neighbor (k-NN)

8Support Vector Machine (SVM)

°Artificial Neural Networks (ANN)

10Radial Basis Function (RBF)

" Adaptive Network Fuzzy Interface System (ANFIS)
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(Figure- 12): The number of various research based on
different types of classifiers
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(Table- 8): The Categorizing of each brain signal processing steps based on maximum and minimum applied methods usage, in each
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(Figure- 13): Applied technqiues in each step of brain signal
processing in anxiety and depression recognizing
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Sparse unmixing of hyper-spectral images using a
Pruned spectral library
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Abstract

Spectral unmixing of hyperspectral images is one of the most important research fields in remote sensing.
Recently, the direct use of spectral libraries in spectral unmixing is on increase. In this way which is called
sparse unmixing, we do not need an endmember extraction algorithm and the number determination of
endmembers priori. Since spectral libraries usually contain highly correlated spectra, the sparse unmixing
approach leads to non-admissible solutions. On the other hand, most of the proposed solutions are not noise-
resistant and do not reach to a sufficiently high sparse solution. In this paper, with the purpose of overcoming
the problems above, at first the spectral library will be pruned based on the spectral information of the
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