
 

 

T.C. 

 

FEN  
-   

 

I 

 

 

 

 

Doktora Tezi 

 

 

  



 

 

T.C. 

 

FEN  
-   

 

 

 

 

 

 

BANKASI TASARIMI 

(Doktora Tezi) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 Birimi 

FDK-2014-4859  

 

 

 









v 

 

 

 

Bana d

  

 

-2012-4156  

ederim. 

 

 

 

 

  



vi 

 

I 

 

Fen  

Doktora Tezi, 2019 

Prof. Dr. Nurhan  

 

ransiyel 

prototip 

en az bozulmaya 

 

 

Anahtar Kelimeler: , Y , 

M , H , P

, D , Optimizasyon  

 

  



vii 

 

COLONY ALGORITHM 

 

Erciyes University, Graduate School of Natural and Applied Sciences  

PhD Thesis, February 2019 

Supervisor: Title(Prof. Dr.)  

ABSTRACT 

In this thesis, Quadrature Mirror Filter (QMF) bank design was performed by artificial 

bee colony (ABC) algorithm which is an effective heuristic algorithm, modified ABC 

(mABC) and quick ABC (qABC) algorithms developed by ABC algorithm, particle 

swarm optimization (PSO) algorithm and differential evolution (DE) algorithm. In the 

first application, the design of the prototype filter amplitude response were performed 

using the design of the QMF bank and the effect of different prototype filter designs on 

the QMF bank with varying filter length were investigated. In addition, a design with 

the least deterioration of the sign at the exit of the QMF bank was realized. QMF bank 

input and output signals, time, frequency and power spectral density (PSD) designed by 

using the differences in the length of the relationship with the filter length of the QMF 

banks were investigated. Mitral valve signal, simulated EEG and clinical EEG signals 

were performed for time, frequency and PSD-based designs and their success in 

correlation was investigated.  

Keywords: Quadrature mirror filter, Artificial bee colony algorithm, Modified artificial 

bee colony algorithm, Partical swarm optimization algorithm, Differential evaluation 

algorithm, Optimization  
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PSO 50 c1,c2: 2  

DE 50 F:0.8 CR:0.7 
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4.8-c ve 4.8-  
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0 -

PRE ve As 

PRE As 

 

 

 
Prototip-no Algoritma PRE As 

6 
1 ABC, mABC, qABC 2.4825 12.4985 

3 mABC 9.2413 26.4545 

12 
1 ABC, mABC, qABC, PSO 3.5545 23.6553 

2 PSO 5.8564 30.8436 

18 
1 qABC 3.3588 30.5045 

1 qABC 3.3588 30.5045 

24 
1 ABC 3.4025 30.1724 

3 qABC 26.3630 59.6148 
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30 
1 DE 3.4357 29.1770 

3 mABC 25.2396 58.7490 

36 
1 DE 3.4357 29.1770 

3 PSO 25.2396 58.7492 
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1 qABC 3.3624 39.2342 

1 ABC 3.4886 45.3973 
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1 qABC 3.3061 44.5284 

1 PSO 37.7568 53.9436 

54 
1 qABC 3.3033 34.5344 

3 qABC 31.1241 66.7158 

60 
1 qABC 3.3745 44.5224 

3 ABC 49.6939 63.7670 

66 
1 qABC 3.4267 57.2859 

1 qABC 3.4267 57.2859 

72 
1 qABC 3.3718 63.6424 

1 qABC 3.3718 63.6424 

100 
1 qABC 11.2037 16.5386 

1 ABC 24.1996 68.8752 

128 
1 mABC 15.6727 6.6527 

3 qABC 41.3600 54.3346 

256 
1 mABC 16.6811 7.8917 

3 ABC 32.2169 37.6888 

 

As 

-

- As



71 

 

Prototip-2, Prototip- -3 ise 
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As 

As 
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RLA ZAMAN, FREKANS V

BANLI QMF BANKASI TASARIMI  

  

r, 

 

5.1.  

[12, 74-76]. QMF 

 

 

5.1.1  

[9, 12, 77]
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                                               r                                             (5.2) 

 ve   ve  

 

r ile 

[7, 20, 44]

 

kontrol parametre  

Algoritma 

 

Kontrol Parametreleri 

ABC 20 Limit:300  

mABC 20 Limit:300 MR:0.4 

qABC 20 Limit:300 r:0.6 

PSO 20 c1,c2: 2  

DE 20 F:0.9 CR:0.5 

 

sm , sol 

kulak  ile sol kar nc , sol kulak kta bulunan 

temiz kan n sol kar nc gitmesi 

gereken kan n sol kulak  geri ka  engellemektir. 

etmektedir. Ekokar

kapak Doppler  
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u nedenle Mitral 

 

 

  

5.1.2  
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parametreleri

 

As, ortalama 

-

 

As 

 

N

 

 

 







Tablo 5.2.c  Zaman t b t  

M 
PSO 

PRE As MSE t (s) korelasyon 

6 2.8398 6.4670 0.0001 10.2177 0.9990 

12 5.4533 8.8632 0.0031 11.1791 0.9987 

18 0.8221 0.1780 0.0132 29.9090 0.9985 

24 3.4972 0.0791 0.0286 30.5396 0.9938 

30 0.5455 10.8035 0.0705 30.7971 0.9871 

36 4.6692 7.2518 0.1033 31.0215 0.9746 

42 5.5796 4.7967 0.1844 31.5716 0.9864 

48 1.7376 3.3431 0.1891 32.1825 0.9647 

54 6.0206 12.1424 0.2521 32.7176 0.9546 

60 0.6827 4.7740 0.5438 33.1156 0.9446 

66 0.2769 0.8431 0.5575 34.0429 0.8706 

72 4.1640 2.8971 0.6687 34.0742 0.9351 

100 1.5206 3.3829 1.3719 36.7668 0.7864 

128 1.9814 12.6091 3.4073 39.0048 0.6250 

256 2.1487 3.8910 26.0838 48.8430 0.1307 
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5.2.  

[66, 68, 78, 79]

 [53]

 Fourier 
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x[n] QMF y[n] 

X( ) Y( ) 

e 

 

 



82 
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genlikli biyoelektrik 
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[53]. 
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(a)                                                          (b)  

  

 

5.2.2  

 

 

-

, As, 

mse

 

 







Tablo 5.3.c  Frekans t b t  

M 
PSO 

PRE As MSE t (s) korelasyon 

6 6.0978 2.6522 3271.0827 13.3326 0.9933 

12 7.6186 0.6416 55177.6818 13.9812 0.9933 

18 12.1310 10.7013 794822.92 25.4421 0.9932 

24 10.1394 4.4013 1931757.005 25.9718 0.9798 

30 10.4029 4.9741 2754861.431 26.2992 0.9881 

36 14.6256 10.0741 4869583.425 26.7490 0.9582 

42 16.2141 0.4167 5608505.499 27.0700 0.9754 

48 14.9857 5.0590 6128955.571 27.2735 0.9423 

54 16.5697 15.6430 11611251.43 27.6796 0.7889 

60 14.3122 6.3767 37445250.89 27.9947 0.9178 

66 17.4397 14.3290 75373212.54 28.6626 0.3718 

72 17.1017 9.9732 35145352.34 28.8572 0.8890 

100 19.8953 4.5891 118722902.3 30.5487 0.1052 

128 22.0772 1.5414 333917592.7 32.2078 0.2932 

256 27.9307 13.3957 3600321277 39.0342 0.0287 

 

As 
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5.3.  

Bi

[55, 80]

a QMF 

 

5.3.1  

 

 

an GSY, 

nu  

veri AFD 

B elde edilir. GSY'yi tahmin 

 ifade edilebilir: 

                                                                          (5.4) 

etmektedir. 
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(a)                                                          (b)  
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5.3.2  

Tasarl PRE, As, mse
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Tablo 5.4.c  GSY t b t  

M 
PSO 

PRE As MSE t (s) korelasyon 

6 3.3395 10.4092 301919.39 178.9105 0.8111 

12 6.3551 3.5774 1353155.7 180.0339 0.4454 

18 9.8712 9.6621 4395696 191.4988 0.5134 

24 5.2906 8.6129 8312071 192.4047 0.7120 

30 8.9817 13.5936 6064215 192.7661 0.4191 

36 9.6690 7.1472 4549201.5 192.1877 0.2071 

42 11.4963 4.3573 7617471.9 192.7925 0.0327 

48 10.8845 5.9105 6723948.1 193.7503 0.0610 

54 14.9308 17.3061 6990013.9 194.0958 0.0976 

60 14.9606 2.4688 17922943 198.6253 0.0569 

66 19.1328 4.0496 18896491 202.6240 0.0775 

72 14.9994 7.1454 22049752 189.8241 0.1817 

100 15.9787 10.1261 403235385 190.2273 0.0207 

128 18.6044 5.0437 7.36E+09 192.6620 0.0891 

256 23.3129 4.9076 3.44E+12 198.7837 0.0660 

 

 PRE 

As 

korelasyon 
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(a)                                                          (b)  

 

(c)  

 

a) zaman  (b) frekans c) s  

-

-

-

 

5.4. Zaman, Freka
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incelenmektedir.  

5.4.1  

gibi 

parametr  

 

mABC, PSO ve DE algoritmala

PRE, As, mse

 PRE ve As 

-72 
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 mABC, PSO ve DE algoritm

PRE, As, mse

 

 

 mABC, 

korelasyonu, PRE, As, mse 

 

 

PRE 

As 
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5.4.2 Za

 

PRE, As

 

 

Referans  Algoritma PRE As 

korelasyon korelasyon 

[42] 
P. Ghosh ve 

ark. 
DE 0.0122 24.8155 0.6600 0.6348 
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[44] 
S. Agrawal ve 

O. Sahu 
ABC 2.2330 24.7806 0.6600 0.6349 

[20] 
A. Kumar ve 

ark. 
PSO 0.0166 23.3792 0.6600 0.6348 

[40] 
J. Upendar ve 

ark. 
PSO 2.7706 25.1663 0.6600 0.6349 

[7] 
T. Koza ve  

 
mABC 0.3331 5.8765 0.9978 0.9955 

 

 

PRE  olarak 

As 

 

abul edilebilir. 

PRE, As  

 



100 

 

Referans  Algoritma PRE As korelasyon 

[42] P. Ghosh ve ark. DE 0.0122 24.8155 0.1544 

[44] 
S. Agrawal ve  

O. Sahu 
ABC 2.2330 24.7806 0.1609 

[20] A. Kumar ve ark. PSO 0.0166 23.3792 0.1613 

[40] J. Upendar ve ark. PSO 2.7706 25.1663 0.1607 

[53] 
T. Koza ve  

 
mABC 8.0189 5.9120 0.9915 

 

PRE 

As 

 

Liter

PRE, As ve 

 

 

PRE As 

PRE ve As 
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 PRE ve As 

 

 

Referans  Algoritma PRE As korelasyon 

[42] P. Ghosh ve ark. DE 0.01220 24.8155 0.1032 

[44] 
S. Agrawal ve  

O. Sahu 
ABC 2.2330 24.7806 0.1033 

[20] A. Kumar ve ark. PSO 0.0166 23.3792 0.1032 

[40] J. Upendar ve ark. PSO 2.7706 25.1663 0.1033 

[55] 
T. Koza ve  

 
PSO 5.2905 8.6129 0.7120 

 

ci

korelasyonu
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IEEE Xplore, 

Web of Science, Taylor ve Francis, Science Direct, Google Scholar ve Springer Link 

 

 

fonksiyonl
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As  

 

C, 
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PRE, 
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Prototip- -3 ile yani ideal 

. S -70 

 ABC ve 

ba

 

-

PRE, As, mse
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 As 
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