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ABSTRACT 
Genetic algorithms (GA) is an optimization technique for searching very large spaces that models the role of the genetic 
material in living organisms. A small population of individual exemplars can effectively search a large space because they 
contain schemata, useful substructures that can be potentially combined to make fitter individuals. Genetic Algorithms are 
search algorithms based on natural selection and natural genetics. They combine survival of fittest among structures with 
structured yet randomized information exchange to form a search algorithm. Genetic Algorithm has been developed by John 
Holland and his co-workers in the University of Michigan in the early 60’s. Genetic algorithms are theoretically and 
empirically proved to provide robust search in complex spaces. 
Keywords: Neural Network, Real coded Genetic Algorithm, embedded systems. 
 

1. INTRODUCTION 
Genetic algorithms are one of the best ways to solve a problem for which little is known. They are a very general 
algorithm and so will work well in any search space. All you need to know is what you need the solution to be able to 
do well, and a genetic algorithm will be able to create a high quality solution. Genetic algorithms use the principles of 
selection and evolution to produce several solutions to a given problem. Genetic Algorithms (GAs) are adaptive 
heuristic search algorithm based on the evolutionary ideas of natural selection and genetics. Each generation consists of 
a population of character strings that are analogous to the chromosome that we see in our DNA. Each individual 
represents a point in a search space and a possible solution. The individuals in the population are then made to go 
through a process of evolution. GAs is based on an analogy with the genetic structure and behavior of chromosomes 
within a population of individuals using the following foundations:   
 
1) Individuals in a population compete for resources and mates.  
2) Those individuals most successful in each 'competition' will produce more offspring than those individuals that 
perform poorly. 
3) Genes from `good' individuals propagate throughout the population so that two good parents will sometimes produce 
offspring that are better than either parent.  
 
Genetic algorithms excel in solving problems (or, at least, tending towards a solution) that consist of solutions that 
entail a very large number of states. If an embedded computer is going to receive sample data from its sensors and 
make a control decision on that data, it might be impossible to gather data in enough configurations to make a 
formulaic decision about how to continue. In this case, a GA could be used on the sample data to get a solution that 
tends towards the optimal solution. For example, many embedded systems run a real-time schedule. For instance, 
assume a designer is building an outdoor embedded system that needs to run its schedule depending on weather 
conditions. The system could take some data about the current conditions, and then run a GA for a certain number of 
iterations to determine a workable solution without resorting to trying to solve a hard problem. 

2. FLOW CHART OF GA PROCESSOR 
Genetic algorithm (GA) is proposed in 1975 by Prof. John Holland. This algorithm is based on Darwin’s evolution 
theory and likens solution to gene. The flow chart of GA is shown in figure  

Simulation of Genetic Algorithm Processor  
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Figure 1: Flow chart of GA processor 

2.1 Initialization 
The first process decides initial genotype, namely, value and genetic length. For example, if we assume value are “0” 
and “1”, and length is 8, an example of chromosome is shown in figure 1.3. 

 

Figure 2: An example of chromosome 

2.2 Evaluation 
The second process calculates the fitness for each individual with the target function. The evaluation depends on each 
problem.  

2.3 Termination Judgement 
If the process satisfies the termination condition, the operation finishes and output the individual with the best fitness 
as the optimized solution.  

2.4 Selection  
Two individuals are then chosen randomly based on these probabilities and produce offspring. Pseudo-code for a 
roulette wheel selection algorithm is shown below. To generate the children, this process chooses parents from 
individuals. For example, if we assume parents the first generation, children become the second generation. 

2.5 Crossover 
The most common solution is something called crossover, and while there are many different kinds of crossover, the 
most common type is single point crossover. This process crosses individuals chosen by selection operation and 
generates the individuals of the next generation. Example of crossover operation is shown below.   

 

An example of crossover operation 

2.6 Mutation  
After selection and crossover, you now have a new population full of individuals. Some are directly copied, and others 
are produced by crossover. In order to ensure that the individuals are not all exactly the same, you allow for a small 
chance of mutation.  

3. REAL CODED GENETIC ALGORITHM 
The concept of the genetic algorithm was first formalized by Holland and extended to functional optimization by De 
Jong. It imitates the mechanism of the natural selection and evolution and aims to solve an optimization problem with 
object function f(x) where x=[x1 x2 ……. xn] is the N-dimensional vector of optimization parameters. It has proved to 
be an effective and powerful global optimization algorithm forms any combinatorial optimization problems, especially 
for those problems with discrete optimization parameters, non differentiable and/or discontinuous object function. 
Genes and chromosomes are the basic building blocks of the binary GA. The conventional binary GA encodes the 
optimization parameters into binary code string. A gene in GA is a binary bit. 
Real coded Genetic Algorithm (RCGA) possesses a lot of advantages than its binary coded counterpart when dealing 
with continuous search spaces with large dimensions and a great numerical precision is required. In RCGA, each gene 
represents a variable of the problem, and the size of the chromosome is kept the same as the length of the solution to the 
problem. Furthermore, RCGA possesses the capacity for the local tuning of the solutions; it also allows integrating the 
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domain knowledge so as to improve the performance of Genetic Algorithm (GA). But RCGA is still harassed by the 
requirement of population diversity and the frequent computation of fitness, and may become very time-consuming. As 
a result, its inherent parallelism is inhibited and its application field is restricted by the speed bottleneck as its binary 
implementation did. It is usually used to scale the object function into an appropriate fitness function. It aims to prevent 
premature convergence in the early stages of the evolution process and to speed up the convergence in the more 
advanced stages of the process. 

3.1 Genetic Operators 
The three genetic operations are selection (or reproduction), crossover, and mutation. They are the core of the 
algorithm. The selection operator selects good chromosomes on the basis of their fitness values and produces a 
temporary population, namely, the mating pool. The selection operator is responsible for the convergence of the 
algorithm. The crossover operator is the main search tool. This is the mutation operation. The mutation operator is 
included to prevent premature convergence by ensuring the population diversity.  

4. RESULT AND DISCUSSION 
Simulation Result of Function Optimization using Real Coded GA 

 
Discussion  
The computation time for the above program was 0.06 seconds. It can be observed from the plot that the value of the 
fitness converges to the optimal value in about 8-10 iterations. This resembles a fairly good result in the optimization 
process. 

5. CONCLUSION  
The results obtained by simulation of the Function Approximation problem reveals the superiority of the Genetic 
Algorithm over the other methods of optimization in both unimodal and multimodal functions. Sawtooth GA worked 
efficiently for both unimodal and multimodal function because of the variable population factor. The results obtained by 
simulation of the System Identification problem shows both Real coded GA and Sawtooth GA are effective tool to 
design the model which is the replica of the system. The output produced by the known plant and the system model by 
Real Coded GA and Sawtooth GA perfectly matched.  
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