
Accepted Manuscript

Title: Hardware Efficient FIR Filter Design using Global Best
Steered Quantum Inspired Cuckoo Search Algorithm

Authors: Poulami Das, Sudip Kumar Naskar, Sankar Narayan
Patra

PII: S1568-4946(18)30363-6
DOI: https://doi.org/10.1016/j.asoc.2018.06.030
Reference: ASOC 4945

To appear in: Applied Soft Computing

Received date: 30-1-2018
Revised date: 13-6-2018
Accepted date: 21-6-2018

Please cite this article as: Das P, Sudip KN, Patra SN, Hardware Efficient FIR Filter
Design using Global Best Steered Quantum Inspired Cuckoo Search Algorithm, Applied
Soft Computing Journal (2018), https://doi.org/10.1016/j.asoc.2018.06.030

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.asoc.2018.06.030
https://doi.org/10.1016/j.asoc.2018.06.030


2 

Hardware Efficient FIR Filter Design using Global Best Steered Quantum 

Inspired Cuckoo Search Algorithm 

 

Poulami Dasa, Sudip Kumar Naskarb, Sankar Narayan Patrac*  

 

aDept. of Computer Science and Engineering, Jadavpur University, India, poulamidas1989@gmail.com 

bDept. of Computer Science and Engineering, Jadavpur University, India, sudip.naskar@cse.jdvu.ac.in 

cDept. of Instrumentation Science, Jadavpur University, India, sankarn.patra@jadavpuruniversity.in 

 

Highlights 

 Optimized sets of coefficients for implementing different order FIR Filters are obtained using Global Best 

Steered Quantum inspired Cuckoo Search algorithm (GQICSA) and Quantum inspired Cuckoo Search 

algorithm (QICSA). 

 Mean Square Error based function is used as the objective function. 

 Adder costs for the filters are estimated after quantizing the coefficients. 

 In an analysis performance of GQICSA is compared to other algorithms for optimizing filter coefficients to 

design lower hardware costing filters without compromising filter responses. 

 Efficiency of GQICSA and QICSA over Cuckoo Search algorithm is proved with 16 standard benchmark 

functions. 

 

Abstract 

In this paper, a new algorithm namely Global Best Steered Quantum Inspired Cuckoo Search Algorithm (GQICSA) 

is proposed for obtaining optimized set of coefficients to implement Finite Impulse Response (FIR) Filter. Adder 

cost of a filter is estimated after quantizing the filter coefficients followed by Common Sub-expression Elimination 

(CSE). We found from the simulation results that reduction in word length of coefficients does not make the filters 

fail to achieve the ideal frequency response. Moreover, filters developed using GQICSA outperform the benchmark 
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