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McClellan 0�)	
�@���$����
����A%
"�����B
�%�" (Fractional bandwidth) $��	
�����"�"
�
�"$����
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����
P
�&
	��� �
!
�"�# ��"3�+$	% ��
���������	
��@��)� %
� (Contrast resolution) $����
�
����������'("��� (Spatial resolution) .�+��)����2(" 
 
3.1 ��	

�����
�	�	

���
������������������ 

 
 ��&�	���������+"$����
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" (Linear bandpass filter) �
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"�+�)��4� Park-McClellan 
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�@����@���)" Stopband attenuation �+�)�%
 20, 30, 40 $�� 50 dB ��� FB  = 12.5 % $��         
	
�@����@���)" Fractional bandwidth �+�)�%
 10, 15, 25 $�� 50 % ��� Stopband attenuation     
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 ��	��#�����������#@
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���������	
��@��)� %
� ���P
��
�
�����3�+�+�)�� �
�%�"���	�
���
�1���)������������
��������
������ %�	�
����1���)�������"'(��)'�� (Contrast-to-tissue ratio) ��
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3�+�+�) [2] 
 

 10log C

T

P
CTR

P

 
=  

 
 (3-2) 

 
0�)��� CTR  �'��� �
�%�"���	�
����1���)������������
��������
������ %�	�
����1���)������
�"'(��)'��, 

C
P  �'�	�
����1���)�����**
�."������������
��������
��������
������� �
!
�"�# 

$�� 
T

P  �'�	�
����1���)�����**
�."�������"'(��)'�� �%
	�
����1���) (P ) ���$ %�����������	�%
�
"�(�
3�+�+�) [3] 
 

 2

1 1

1 I J

ij

i j

P x
IJ = =

= ∑∑  (3-3) 

 
0�)��� 

ij
x  �'���**
�P
)."�����������&
��
 "�	&
	"�(�%
 CTR  ���P
�&��@Y" �����

��
��
�
��."	
�$)	���#@��	��/
�#��"�	��"�������+�) 
 



 

 

22 

3.3 � ��	�# 

 

 
3.3.1 ��?�
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(a) 20 dB attenuation (b) 30 dB attenuation 
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(c) 40 dB attenuation  (d) 50 dB attenuation 
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3�%)��.�+��**
�A%
" (a) 20 dB (b) 30 dB (c) 40 dB (d) 50 dB 0�)�� Filter length ��%
	�� 132, 

162, 192 $�� 221  
���
��� (FB  = 12.5 %, 
C

f  = 3.2 MHz) 
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(a) 20 dB, CTR  = 2.0 dB (b) 30 dB, CTR  = 8.5 dB 
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(c) 40 dB, CTR  = 11.8 dB (d) 50 dB, CTR  = 12.7 dB 
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(a) 20 dB attenuation (b) 30 dB attenuation 
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(c) 40 dB attenuation (d) 50 dB attenuation 
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3.3.2 ��?�
(	���( ��*� Fractional bandwidth 

P
�@��	�� 3-5 $���	
�@���$����
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"�����B
�%�" 0�)���%
	
�
����"�"
��"$����
�������3�%)��.�+��**
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"��%
	�� 40 dB P
����3�+����&
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�+�)��&�	���������+"&
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 FB  ��%
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P
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��� &���o"�%
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���
����	
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	�� 25 % &�.�+��
�����������'("����������� $���%
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(a) FB  = 10 %  (b) FB  = 15 %  
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(c) FB  = 25 %  (d) FB  = 50 %  
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C
f  = 3.2 MHz $��

	
�����"�"
��"$����
�������3�%)��.�+��**
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(a) FB  = 10 %, CTR  = 11.2 dB (b) FB  = 15 %, CTR  = 11.4 dB 
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(c) FB  = 25 %, CTR  = 11.0 dB (d) FB  = 50 %, CTR  = 2.8 dB 
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(a) FB  = 10 % (b) FB  = 15 % 
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(c) FB  = 25 % (d) FB  = 50 % 
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