
891

Copyright © 2019, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  66

DOI: 10.4018/978-1-5225-7368-5.ch066

ABSTRACT

Downsampling is the process of decreasing the sampling rate of signal by an integer. This process may 
introduce the unwanted spectrum replica called aliasing. To avoid aliasing, the signal must be filtered 
by decimation filter prior to downsampling. Decimation consists of filtering and downsampling. The 
simplest decimation filter is comb filter usually used in the first stage of decimation. However, comb filter 
does not provide a good aliasing rejection. This chapter presents methods for improving alias rejection 
of comb filters. The methods are based on comb zero rotation, cosine filters, Chebyshev polynomials, 
and cascade of combs with different parameters.

INTRODUCTION

Decimation is the process of decreasing the sampling rate by an integer M in the digital domain. This 
process is used in sub band coding, filter banks, communication systems, oversampled A/D (analog/digital) 
converters, among others. If the signal is not appropriately filtered, the unwanted replicas of the main 
spectrum of the decimated signal, called aliasing, will be present. Therefore, to prevent aliasing in the 
decimated signal, the signal must be first filtered by a low pass filter, called anti-aliasing, or decimation 
filter. As a result, the process of decimation consists of two principal stages: filtering and down sampling 
(decreasing the sampling rate by integer M). The integer value M is also called the decimation factor.

In order to avoid high order decimation filters, the decimation is usually performed in two or more 
stages. The most simple decimation filter is comb filter, (Hogenauer, 1981) which usually works at high 
input rate. The transfer function of the comb filter is given as:
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where K is the order of the comb, and z is a complex variable.
The magnitude characteristic of the comb filter, expressed in digital frequency ω, is given as:
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The magnitude characteristic must be flat in the pass band of interest. Additionally, in order to elimi-
nate aliasing, the comb filter must have a high attenuation in the so called folding bands, which are the 
bands around the zeros of the comb filter.

BACKGROUND

A simple method to increase the attenuation in the comb folding bands consists of increasing the order 
of the comb filter, as shown in Figure 1. Here, the decimation factor M is 10 and the values of order K 
are 1, 3, and 5. The zooms in the pass bands in Figure 1 show that the pass band droop increases with 
the increase of the order of the comb filter.

The objective of this article is to present the methods proposed so far to increase the bandwidths 
around the comb zeros, and thus increase the comb alias rejection.

Figure 1. The overall comb magnitude characteristics and the pass band zooms for M=10 and different 
filter orders



 

 

17 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/methods-for-improving-alias-rejections-in-comb-

filters/213184

Related Content

The Spirit of the Information Society, Technologies, and Citizens: Consumers, Hackers, the

Shipwreck of the Web
 (2024). Considerations on Cyber Behavior and Mass Technology in Modern Society (pp. 97-122).

www.irma-international.org/chapter/the-spirit-of-the-information-society-technologies-and-citizens/338252

Robotic Assistive System: Development of a Model based on Artificial Intelligent Technique
Ku Nurhanim Ku Abdul Rahim, I. Elamvazuthi, P. Vasantand T. Ganesan (2016). Handbook of Research

on Human-Computer Interfaces, Developments, and Applications (pp. 444-477).

www.irma-international.org/chapter/robotic-assistive-system/158882

Exploring Technology Through Issues of Social Justice
Courtney K. Clausen (2018). Technology Adoption and Social Issues: Concepts, Methodologies, Tools, and

Applications  (pp. 1295-1316).

www.irma-international.org/chapter/exploring-technology-through-issues-of-social-justice/196730

Semantic Intelligence
Maria K. Koleva (2019). Advanced Methodologies and Technologies in Artificial Intelligence, Computer

Simulation, and Human-Computer Interaction (pp. 158-167).

www.irma-international.org/chapter/semantic-intelligence/213125

Persuasive Subtleties of Social Networking Sites: Design Implications for Behavior Change

Interventions
Sitwat Langrial (2016). Human-Computer Interaction: Concepts, Methodologies, Tools, and Applications

(pp. 310-329).

www.irma-international.org/chapter/persuasive-subtleties-of-social-networking-sites/139040

http://www.igi-global.com/chapter/methods-for-improving-alias-rejections-in-comb-filters/213184
http://www.igi-global.com/chapter/methods-for-improving-alias-rejections-in-comb-filters/213184
http://www.irma-international.org/chapter/the-spirit-of-the-information-society-technologies-and-citizens/338252
http://www.irma-international.org/chapter/robotic-assistive-system/158882
http://www.irma-international.org/chapter/exploring-technology-through-issues-of-social-justice/196730
http://www.irma-international.org/chapter/semantic-intelligence/213125
http://www.irma-international.org/chapter/persuasive-subtleties-of-social-networking-sites/139040

