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8.1 Block Diagram Representation

Noncanonic: two delays to realize a first-order 

difference equation



8.3 Basic FIR Digital Filter Structures

 Direct Form

 Cascade Form

 Linear-phase Structure
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直接由差分方程可画出对应的网络结构：



直接型的转置：
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8.3 Basic FIR Digital Filter 
Structures

 Linear-phase FIR filter of order N is characterized 

by the symmetric impulse response

h[n]=h[N-n]

 An antisymmetric impulse response condition

h[n]= －h[N-n]

results in a constant group delay and “almost

linear-phase” property

 Symmetry of the impulse response coefficients can 

be used to reduce the number of multiplications
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3、线性相位型

（N/2+1）乘法器

直接型（N+1）个乘法器

(N+1)/2乘法器

Type 1 and  3

Type 2 and 4
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 Direct Form

 Cascade Form

 Parallel Form
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 The causal IIR digital filters we are concerned 

with in this course are characterized by a real 

rational transfer function of or, equivalently by 

a constant coefficient difference equation.

 From the difference equation representation, it 

can be seen that the realization of the causal 

IIR digital filters requires some form of 

feedback.



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



8.4 Basic IIR Digital Filter 
Structures



IIR滤波器结构比较

 哪种结构对系数的量化效应最不敏感？

 哪种结构运算效率最高？

 直接I型与直接II型的优缺点比较。



Homework

 Problems:8.13, 8.24(a), 8.28

 Matlab Exercises: M8.2


