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(b) H2(z)

(c) H3(z) (d) H4(z)Ä ÌÝß�æ�©�æ Ä Ñ�Ð2ªCâ�Ð?Ü�Þ5,g-ÖÐ$ÍÚÎ(ÒzÜ�ÍÚÐ?ÍÖÒ%å�«ÖÜ�äCÜ�Ò"ÔÖÜeì+,CÍ�ÙÚÐ$à~Í?æ
Ýr£.RJImY�Þ­¬ Õ¯®:®õ)° !�± G ~ RFI�á�ù�Y�áj}~RJI3á�ù	Y ± ,¬ Õ¯®²®õ<° !�± G³~�RFI�átù	Y ± , ú R��5�5Y

"�d0/W$	/21	(*-0?A&`6�),:�(=1�/µ´µfxRFImY�-,/Ku�),/b-Ch#I´¶fxRFImY�Þ ¬ Õ¯®:®õ<° !8± }·�#RJI�átù	Y ± ,¬ Õ¯®:®õ<° !8± G ~ RJI�átù	Y ± , ú R����~Y

"�d0/W1	(=+�)A&�6É-,(*1	"�:5$	"	(=:5)iÒmØoRJImY�-0/�u�)0/2-3h~I
Ò�ØiRFI�Y!Þ¸¬ Õ:®:®õ<° !¹± G ~ RFI�á�ù�Y�áj} ~ RFI�á�ù�Y ± ,¬ Õ:®:®õ<° !�± Ge~bRFI�á�ù�Y ± , ú R����#Y
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:5?,"%@0?0"�:`7�"%d,/z),:�(=1�/Q'2&�),>
'�/K6=6=/2$KL!}·~bRFImYQ&�)0-º} � RFI�Yz&�$	/p"%d,/D1	(=+5)0&�6�'�:5;E@�:5),/b)~"W&�)0-
"�d0/C),:�(*1	/C'K:�;E@�:5),/b)#"W(*)x"%d,/D:�?0"�@A?,"�}5RFImY­l!$	/21�@�/2'K"	(=O5/264I�L}·~bRFImY�'K:�$�$	/b1�@�:5)0-018"�:G"%d,/Qu�$�1	"P"	/b$�; :�7�R��»Q#Y­l a d,(=6=/µ} � RJImY
'�:5$�$	/21�@�:5)0-A1N"�:D"�d0/G1	/b'�:5)0-i"	/b$�;�LQqrd0/g'�:5)#O�/2$	+�/2)A'�/cO�&�64>
?,/i:�7WÚ ' R�Ó~YGdA&�1D&`6*1	:kh�/K/2)H'K:�;E@A&�$	/2-�"�:e/� 0&�;G(*),/i"%d,/'�:5)#O�/2$	+�/2)A'�/Q:`7�MUÐ8[�L
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Proposed
AF1 using D(z)

without IIR

without IIR, NW2=128

Conventional

& Ï * ÅÖÒzÑ�à�Ï%ÓÝÌ ¼?Ð?×�¾�Ñ�Ñ�ÒzÑ?æ

-30

-25

-20

-15

-10

-5

0

0 10000 20000 30000 40000 50000

N
or

m
al

iz
ed

 R
es

id
ua

l N
oi

se
 P

ow
er

[d
B

]

Iteration[sample]

Proposed
AF1 using D(z)
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AF1 using D(z)without IIR
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Proposed

AF1 using D(z)

Optimum (H3(z)/H4(z))
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Delay ND3 [sample]

Proposed

AF1 using D(z)
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