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Lecture Outline 

• Functions of Digital Filters.  

• Advantages and Disadvantages of Digital Filters. 

• Different Methods for Describing Digital Filters. 

• Classification of Digital Filters. 

• Filter Structures. 

• Types of Digital Filters. 

• Finite Impluse Response (FIR) Filters Design. 
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The primary functions of filters are one of the followings: 
 
(a) To confine a signal into a prescribed frequency band as in low-pass, 

high-pass, and band-pass filters. 
 
(b) To decompose a signal into two or more sub-bands as in filter-banks, 

graphic equalizers, sub-band coders, frequency multiplexers. 
 
(c) To modify the frequency spectrum of a signal as in telephone channel 

equalization and audio graphic equalizers. 
 
(d) To model the input-output relationship of a system such as    

telecommunication channels, human vocal tract, and music synthesizers. 
(e) To enhance or restore original by removing noise or distortion from 

corrupted signal. 
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11 Dept. of Computer and Software Engineering Dr. Ali J. Abboud 

We consider different structures for realization of a digital filter. These 
structures offer various trade-offs between complexity, cost of 
implementation, computational efficiency and stability. 

1. Direct Filter Structure 
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2. Cascade Filter Structure 
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2. Cascade Filter Structure 
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3. Parallel Filter Structure 
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3. Parallel Filter Structure 
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               Choosing Between IIR and FIR 
Filters 
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               Filter Design Steps   
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               Finite Impulse Response (FIR) 
Filters   
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            STEP1:FIR Filter Specification   
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               Step 2: Calculation of Suitable  
                     Filter Coefficients   
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               Design of FIR filter using 
Fourier Methods   
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               Artifacts of Truncation   
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               Steps for LP FIR filter design   
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Figure: a , b 
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               Steps of procedure for calculating 
filter coefficients by Optimal method.   
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               STEP 3:  Realization Structures for FIR 
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               STEP 4: Finite Wordlength 
effects in FIR filters   
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               STEP 5: FIR Implementation 
Techniques   
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