
International Journal of Industrial Electronics and Electrical Engineering, ISSN(p): 2347-6982, ISSN(e): 2349-204X 
Volume-6, Issue-3, Mar.-2018, http://ijieee.org.in 

Optimization of FIR Filters using Genetic Algorithm Technique 
 

21 

OPTIMIZATION OF FIR FILTERS USING GENETIC ALGORITHM 
TECHNIQUE 

 
1S.A.KADAM, 2DEVANSH KAPUR, 3AKASH KESHWANI, 4GAURAV YADAV 

 
1,2,3,4Department of Electronics and Telecommunication Engineering, Bharati Vidyapeeth (DeemedTo Be) University,Pune, 

India. 
E-mail: 1sudhir.kadam2009@gmail.com, 2devanshforyou@gmail.com, 3aakashkeshwani@gmail.com, 

4gaurav14yadav94@gmail.com 
 

 
Abstract - This project deals with the involvement of Genetic Algorithm and its efficient optimizing techniques in the 
Modern and Upcoming Technologies. It finds its varied application in artificial intelligence and various optimization tools 
including google maps. Genetic Algorithm is based on the Darwin theory of “Survival of The Fittest” wherein the fittest 
species among the group or population are crossed with respect to the fitness function and the mutations among the 
reproduced individuals helps in achieving the desired optimized result.Genetic Algorithm works in various stages which 
includes Selection, Reproduction, Crossover and Mutation as discussed previously. Here in this project we are using 
“MATLAB Software” to achieve the desired Optimization Using GENETIC ALGORITHM. The Objective Equation is 
coded in the MATLAB interface where we have taken two input variables whose values have to be optimized After the 
MATLAB code is run, The Inbuilt Optimization Tool in MATLAB Software provides us the best optim value of the input 
entities or variables of the objective equation. The best optim value of the input entities or variables of the Equation achieved 
using Genetic Algorithm technique can be used to provide accurate and best possible results. 
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I. INTRODUCTION 
 
Genetic Algorithm is an algorithmic technique that 
takes up a standard fitness function, followed by 
selection, crossover and mutation stages that yields 
optimized results. From these stages of operation, it is 
noticeable that it forms a genetic cycle. The average 
number of searches is fixed in each generation as the 
probabilities are constant. The Genetic Algorithm 
gives a standard convergence rate which helps in 
dealing with complex problems. 
Suppose there is a population of mosquitoes that is 
killed by ALLOUT. So now the algorithm takes: - 

 Male mosquito with highest immunity. 
 Female mosquito with highest immunity. 

 
Cross or reproduction between 1 & 2. 
Now the child mosquito developed is immune to 
ALLOUT. Now developing a new population of the 
genetically more improved and strong breed of 
mosquitoes is what genetic evolution is all about. 
Now the same concept applied in algorithmic 
processes is what is known as genetic algorithm. 
Optimizing of IIR filter: 
This project on Genetic algorithm can be used in 
optimization of Digital IIR filter. It is more durable 
algorithm technique that is capable of designing IIR 
filters of any order capable of achieving more 
effective phase and magnitude response. 
 
Artificial Intelligence: 
Genetic algorithm is the functional base in artificial 
intelligence. The capability of device or machine 
under AI is to take best possible solution of a given 
problem which could be easily achieved through GA. 
 

Google Maps: 
It can be used to find the best route under severe 
traffic conditions. 
 
FILTERS: - Filtering can be defined as a process 
with which a frequency spectrum or frequency band 
of a signal can be adjusted according to desired 
specifications given by the developer. Digital filters 
find varied application in processes like speech 
recognition, secure communication, radar processing, 
image enhancement and biomedical processing, so 
great attention is required for efficient designing of a 
digital filter. 
 

 
Fig. 1Order of Filter versus Desired Objective function 

 
Digital filters are gaining popularity as they can 
implement high performance circuits in digital 
platform. Under software control, we can easily vary 
the attributes of a digital filter.As a result, there will 
be need of optimization 
algorithms that are used to map out the digital filters 
which can  comply with the fixed instructions. 
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II. INITIALISATION 
 

The type and nature of the problem basically decides 
the population size, but normally has thousands 
ofexpected solutions. Most often, the initial 
population or pool of population is randomly 
generated and optimized solutions are derived from 
these search space or pool. The pool of population is 
the base for the selection of individual depending 
upon the fitness criteria. 
 
III. SELECTION 

 
In this process of selection of individuals in Genetic 
algorithm from randomly generated population pool, 
the individuals are selected depending upon the 
fitness criteria which forms newer generations of 
fitter individuals and this process continues until no 
further convergence is possible. Various selection 
algorithms or methods rate the fitness of each 
solution and preferentially select the best solutions. 
The fitness function marks the desired fitness 
standard that has to be maintained while selection of 
individuals for newer generations. The fitness 
function may vary depending upon the complexity of 
problem. For example, the Mosquito problem 
discussed earlier in which the population of 
mosquitoes immune to ALLOUT is found out with 
respect to the standard fitness function which is to be 
given by the developer at the time of problem 
solving. Now depending upon the value of the fitness 
function fed by the developer, various selection 
criteria of Genetic Algorithm is decided and also the 
quality of solution achieved is determined by the 
value of fitness function. 
 
IV. GENETIC OPERATORS 

 
Now using the genetic operators, (i.e. Crossover or 
recombination and mutation) the next generation 
population pool is created. The new pool of 
population consists of individuals selected through 
combination of genetic operators. 
For each new solution, “parent” solutions are first 
selected from the pool of population which upon 
crossover and mutation develops a “child” solution 
inhibiting the characteristics similar to that of the 
parent. Hence, a new solution is generated having 
characteristics similar to that of the parent solutions. 
Now, newer and fitter individuals from pool of new 
population is selected (i.e. new parents) which 
produces new child solutions and this process 
continues until no convergence is possible and 
suitable size of new population is achieved. However, 
it is found in some researches that reproduction 
methods involving more than two parents generate 
higher and more fitter quality of 
genes(chromosomes). 

 
Fig. 2 Flow chart showing various steps in working of  Genetic 

Algorithm 
 
V. HEURISTICS 

 
Heuristic operators help in making the calculation 
speed faster and algorithm more durable. Besides the 
main genetic operators, heuristic operators can make 
algorithm analyzation simpler and even faster. The 
heuristic operators help in avoiding recombination 
between solutions that are quite similar and hence, 
helps in maintaining population variance and reduces 
untimely convergence to an undesired solution (less 
optimum solution). 
 
VI. TERMINATION 

 
The generation of newer and more fitter individuals 
continues until a termination statement or condition is 
achieved. Given below are some of the examples of 
termination conditions: 
 

 A solution fulfilling the minimum 
criteria. 

 Set fixed number of generations 
achieved. 

 Assigned budget i.e. time or money 
reached. 

 Further convergence of newer 
generations could not provide any better 
optimum results. 

 Automatic or Non-Automatic 
Examination 
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VII. ALGORITHM FOR GENETIC 
ALGORITHM 
 
 Start. 
 Generate the pool i.e. the initial population 
 Compute fitness benchmark 
 Repeat the initial process. 
 Selection of the fittest male and female 

species. 
 Crossover between male and female. 
 Mutation of parent species. 
 Compute fitness 
 Untilconvergence of population 
 STOP optimization. 
 
CONCLUSION 
 
Genetic algorithm came into existence because of the 
theory on evolution proposed by Charles Darwin. So, 
in more simpler language we can say that, Genetic 
Algorithm is a process which is solely based on 
evolution and it helps in solving algorithmic 
problems and each problem has the best and to the 
point final solution which can be optimized or 
depicted in many ways. 
 
It is basically explaining the science behind the 
reproduction of different species. Genetic Algorithm 
also explains how with the change in different 
habitats, different species adapt to the changes that 
come across in different habitats. 
 
The optimized results obtained by simulation using 
Optimization Tool in MATLAB software is fed to the 
filter codes to get the desired optimization of the IIR 
Digital Filter. 
 
Genetic algorithm is the functional base of Artificial 
Intelligence and also finds its varied use in current 
technologies like google maps. 
 
It is more durable algorithm technique that is capable 
of designing IIR filters of any order capable of 
achieving more effective phase and magnitude 
response. 
 
After running the simulation, the process with the 
help of optimization tool, we get to the conclusion 
that, this method which is proposed for the 
optimization of digital IIR filter design is very much 
durable, accurate and has greater efficiency than other 
methods. 
 
So, to summarize, this paper tells us about the present 
and future developments in making efficient genetic 
algorithms, for various optimization designs and 
techniques. It tells us about the variants of genetic 
algorithms and the theoretical and practical aspects of 
it as well, while giving a brief look on the potential 

applications which have use genetic algorithm as 
their basis. 
 

 
Fig.3 Result on MATLAB showing number of iterations 

 

 
Fig.4 MATLAB results showing various functions of Genetic 

Algorithm 
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