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Abstract

Alzheimer’s disease is one of the most common diseases in the 21st century. Alzheimer's patients lose
their brain cells gradually and eventually die. It is often diagnosed when the symptoms appear and little
work can be done for the patient. Using of learning algorithms is useful for diagnosing of Alzheimer.
Previous studies used Support Vector Machine, K-Nearest Neighbor, and Linear Discriminant Analysis
in order to diagnose the disease. These methods have some problems such as low accuracy, high
computation complexity or high execute time. Therefore, in this research, a method based on brain
emotional learning and wavelet feature is used. First, the white and gray matters of the brain were
separated by a threshold selection method. Second, the texture properties of the images were extracted
by wavelet transform algorithm. Third, the dimensional reduction is done on the properties extracted by
principal component analysis. Finally, the features were classified using Brain Emotional Learning
Algorithm and Brain Emotional Learning Based Pattern Recognizer. Results showed that run time of
brain emotional learning algorithm is 0.22 second and Brain Emotional Learning algorithm with 95%
accuracy and Brain Emotional Learning Based Pattern Recognizer with 97% accuracy are better than
Support Vector Machine with 83% accuracy.
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Table (1): Results of Alzheimer's disease review articles
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Figure (1): Flowchart of diagnosing Alzheimer's disease using brain emotional learning
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Table (2): ADNI Dataset Specifications
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Algorithm2: Thresholding

Input: Image ImIn Threshold1, Threshold2.
Output: Image Im ut
Begin
Assign to h,w size of Image Imin.
For i=1:h
For j=1:w
If Imin( i, j)< Threshold1 I ImIn(i, j) > Threshold2
Imout=0;
end if
end for
end for
. end
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Figure (2): The pseudo code of threshold
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Figure (3): Extracted from brain images, (1) total brain volume, (2) white matter, (3) gray matter
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Figure (4): Moren's proposed network for emotional learning [30]

Algorithm 1: Brain Emotional Learning (BEL)

1. Input: Matrix se+, including c patterns with n features, MaxIt (the number of iteration).
2. Output: Adjusted v-weights, w-weights.
3. Begin

4. Initialize v-weights, w-weights randomly.
5. [Initialize «a, B.
6

7

8

While t<MaxIt

Begin

Initialize EA, EO.
9. For i=1:C
10. Begin
11. Take ith pattern.
12. Ath=max; (Si (j)).
13. Forj=1:n
14. Begin
15. Ai(j) =si ()* vi ().
16. Ai(n+1) = Ath*V; (n+1).
17. EA=EA + Ai(j).
18. OGi() = Si() * wi(j).
19. EO = EO + Oi (j).
20. E = EA-EO.
21. calculate R by Eq. (6).
22. Avi= a*(si (j)* max (0, R —EA)).
23. Awi=B*(si (j)* (E-R)).
24. update v; (j).
25. update wi (j).
26. end for
27. end for
28.  end while
29. Return v-weights, w-weights.
30. end

o GbLe (5 S0l S A :(0) S5

Figure (5): The pseudo code of brain emotional learning
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Table (3): Distribution of Alzheimer's disease diagnosis results with 10-fold for evaluate indexes under feature extraction method
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Table (4): Distribution of Alzheimer's disease diagnosis results for evaluate indexes under feature extraction method
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Table (5): Comparison of Alzheimer's disease diagnosis results for accuracy under using method
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