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Abstract-In this paper gives detail information of the 
implementation of Genetic Algorithms (GA) for varied field of 
engineering discipline. Genetic algorithms (Popularly familiar 
as GAs) have currently gained most quality in real-world 
engineering search and improvement issues all over the world. 
Genetic algorithms measure processed search and 
improvement ways that employment to the principles of 
natural evolution. GA as used kind planning to search out 
regarding optimum answer briefly time. Also it can be used for 
optimization of various parameter in probability of 
predication of experimentations and DOF. 
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I. INTRODUCTION 
 

Genetic Algorithms (GAs) are reconciling likelihood 
search formula supported the progressive ideas of natural 
process and biology. Associated of it shows an intelligent 
exploitation of a random search accustomed solve 
optimization issues. Though randomized, biology formula is 
by no means that random, instead they exbits historical info to 
direct the search into the region of performance at intervals the 
search area. The processes in natural systems necessary for 
evolution, those follow the principles initial set down by 
Darwin of "survival of the fittest.” [Mohammad et al. 2013] 
It is higher than standard computer science in this it's 
additional study. In contrast to older computer science 
systems, they are doing not break simply not with standing the 
inputs modified slightly, or within the presence of cheap error. 
Also, in looking an oversized state-space, multi-modal state-
space, or n-dimensional surface, a genetic formula might 
supply edges over additional typical technique of optimization 
techniques. (Heuristic, depth-first, breath-first, and praxis.) 
Genetic algorithms are investigated for over twenty five years, 
implementing them is usually the maximum amount associate 
degree art as coming up with economical likelihood. a lot of  
the genetic formula literature is dedicated to comparatively 
easy issues. Application of a genetic formula for minor issues 
produces truthful results, however massive application of 
genetic algorithms to Major issues usually leads to poor do 
result. this can be thanks to each the character of the genetic 

search and therefore the relationships between a genetic 
illustration and therefore the genetic operators.  
Problems Definition is, i.e. use of information varieties a part 
from bit strings, decision any enhancements in genetic formula 
pertinence, robustness, and performance. continued reduction 
in process with will increase in power and speed create genetic 
algorithms best alternatives spite their drawbacks. [John 
McCall2005]  
 
Methods 
 

Genetic algorithms begin with set of resolution 
known as population of answer like set of chromosomes in 
soul biology. Best price from Population of resolution is taken 
and accustomed kind new Population by mistreatment 
Genetics operators (Reproduction, crossover, mutation) by the 
likelihood that the new population can higher than the older 
one. Resolution is electing line with their fitness to make new 
resolution (offspring). The on top of method is recurrent till 
some condition is satisfied. [ Sue Ellen Haupt et al. 2004 ]. 

 
Genetic Algorithms work with writing of the 

parameters set, not the parameters themselves just like the 
writing of hereditary factors that confirm explicit traits 
(character) of individual into polymer (A, T, G, C). GAs use 
probabilistic transition rule not settled rule.  
Therefore in GAs among the population of resolution the 
fittest resolution is chosen and opts for manufacturing new 
population of resolution that is fittest resolution than its parent 
resolution (older one). Fittest is survived and unfit is died out. 
[John McCall 2005] 
 

The Genetic Algorithms is method of Natural 
evolution by combining the survival of the Fittest among 
resolution organized with a structured, to this point irregular, 
info exchange and creates Offspring. The offspring displaces 
weak solutions through out every generation. the thought of 
survival of the Fittest is of nice importance to genetic 
algorithms. There ar3 basic operators found in each genetic 
Algorithm: Reproduction, crossover and mutation.  
 
Reproduction: The operator uses individual strings to be 
traced for best inclusion within the next generation. The 
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prospect that a string are going to be tracedrelies on the 
string’s fitness price, Calculated from a fitness price. For 
every Generation, the copy operator Chooses strings that are 
placed into a one Pool, that is employed because the basis for 
making succeeding generation.  
 
Crossover: crossover in biological terms Refers to the mixing 
of chromosomes from the fogeysto supply new chromosomes 
for the offspring. The analogy carries over to Crossover in 
GAs. The GA selects 2 Strings randomly from the union pool. 
The GA then calculates whether or not crossover ought to 
happen employing a parameter known as the crossover 
likelihood. If the GA decides to not perform crossover, the 
two elect bits are traced to the new Population. The crossover 
will happen, then a random splice purpose is chosen in a very 
String, strings are spliced and therefore the Spliced regions ar 
mixed to form two (Potentially) new strings. The new price 
strings ar then placed within the new population. [Mohammad 
Zahid et al. 2013] 
 
Mutation: In biology, a mutation could be aamendment of the 
bottom sequence of the ordination of associate degree 
Organism, virus body genetic part. Mutations result from 
unrepaired harm to polymer or to ribonucleic acid genomes 
(typically Caused by radiation or chemical agent), the errors 
within the method from the Insertion or deletion of segments 
of polymer by mobile genetic components. In genetic 
algorithms of scheming, mutation could be a genetic operator 
accustomed maintain genetic selection from one Parent of a 
population of formula chromosomes to succeeding. it's 
analogous to biological mutation. It alters additional factor 
values in a very body from its initial condition state. In 
mutation, the resolution the answer might amendment entirely 
from the previous solution.[ C Felix Prasad et al. 2007] 
Mutation come back throughout evolution in line with a user 
likelihood. This likelihood ought to be set low. If it's set too 
high, the search can be converted into a primitive random 
search. [Lianshuan Shi et al. 2008] 

 
Figure 1 Flow chart of GA 

 
Chromosome encoding 

 
A GA manipulates populations of chromosomes, 

which are string representations of solutions to a particular 
problem. Any particular used for a given problem is referred 
to as the GA encoding of the problem. The classical GA uses a 
bit-string representation to encode solutions. A Bit-string 
chromosomes having of a string of genes whose either pair of 
values are characters from the alphabet {A,Q,P,B,G}. For 
problems where GAs are typically applied, solution sets are 
finite but so large that without evaluation of all possible 
solutions is not computationally solution. It is not uncommon 
for a GA to be operating on bit strings of length 100, giving a 
solution space consisting of 2100–1030 individuals.[ Lothar 
M. Schmitt 2001] these strings entirely problem dependent. It 
is strength of GAs that common representations can be used 
way for a tuberosity of problems. Other part, the effect is that 
the chromosome encoding alone contain only limited problem-
specific information. Much of the meaning of a specific 
chromosome for a particular application is encoded in the 
second component of a GA, the fitness function.[ Rahul 
Malhotra 2011] 
 
Fitness 

 
The fitness of an individual is defined as its chance of 

survival. This is much more concrete within the context of a 
GA, where each candidate solution of each population at every 
generation is evaluated through a “rule” or “Fitness Function” 
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which calculates the fitness numerically. The fitness of an 
individual solution represent its probability of getting married 
to different mates (other individual solutions), by whom there 
is a hope to produce solutions o�springs that are more fit than 
them (Parents), and who preserve their variable decisions. 
Then the fit solution candidate has more chance transmit much 
of his good or quality decision variables to many o�spring 
solutions, who will determine the best solution after a certain 
iteration. [C Felix Prasad 2007] 
 
Optimization and GA  

 
Optimization is the act of obtaining the best solution 

under given circumstances. It can be defined as the process of 
finding the parameter values that gives the maximum and 
minimum function value.  
 

II. SELECTION TECHNIQUES IN GENETIC 
ALGORITHMS (GAS) 

 
It is complete based on an evaluation standard that 

returns a measurement of worth for any chromosome of the 
problem. It is the stage of genetic algorithm in which alone 
genomes are chosen from the string of chromosomes. Mostly 
used techniques for selection of chromosomes are Roulette 
wheel, rank selection and steady state selection.  
 
Roulette wheel selection  

 
In this method the parents are selected according to 

their fitness. Better chromosomes, are having more chances to 
be selected as parents. the method for apply fitness 
proportionate selection. Each individual is given fix area 
circular Roulette wheel, and the size of slice is proportional to 
the individual fitness of chromosomes, that is, bigger the 
value, larger the size of slice is.[ Sue Ellen Haupt 2004]  
 
The functioning of Roulette wheel   
Step 1 [Sum] -Find the sum of all chromosomes fitness in the 
population.  
Step 2 [Select] - Generate random number from the given 
population interval.  
Step 3 [Loop] - Go through the entire population and sum the 
fitness.  

 
Figure 2 Roulette Wheel 

Rank selection method  
 
If the Roulette wheel selection method is not 

satisfactory in genetic algorithm then the fitness value of 
chromosomes differs very much. It is slower overlap 
technique, which ranks the population by criteria and then 
every chromosome receives fitness value determined by this 
ranking. This method prevents quick convergence and the 
individuals in a population are position according to the fitness 
value and the expected value of each individual depends on its 
rank rather than its actual fitness.  

 
Figure 3 Rank Selection 

 
Steady-state selection  
 

The method replaces few children in each generation, 
and is not a particular method for selecting the parents. A 
small number of newly created offspring’s are put in place of 
least fit individual. [Mohammad Zahid et al. 2013] 

 
III. APPLICATION OF GENETIC ALGORITHM 

IN MECHANICAL   ENGINEERING 
 
 Genetic algorithm is an optimization technique which 

is widely used for solving optimization problem related to 
Mechanical Engineering. It is used in fallowing ways: 
[Lianshuan Shi et al. 2004]  

 
1. Genetic Algorithms are used in optimization of process 

parameter inadvance machining process like ECM, EDM, 
USM etc. 

2. Genetic algorithms are used in operation sequencing & 
machining parameters selection.  

3. Practical applications of Genetic algorithms are 
numerous.  They are used in more unexpected areas such 
as designing airplane wings.  

4. In the shape optimization of a double-chamber muffler 
with an extended tube, Genetic Algorithm is use as the 
optimizer.  

5. For the planning of periodic preventive maintenance of 
mechanical components Genetic algorithms are used as 
tool.  

6. Genetic Algorithms are use in solving the problem of 
distributing a plant or facility involves calculating an as 
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effective as possible physical distributio of the Resources 
needed by a company to carry out its productive activities. 

7. Genetic Algorithms are use in optimization of production 
planning &control activity and production scheduling 
activity in manufacturing.  

8. Genetic algorithms are ideally suited for the fixture layout 
optimization problem.  

9. 9. Flow shop sequencing    problem or assembly line 
problem are optimized by Genetic Algorithms.  

10. Genetic Algorithms are used for Assembly Planning of 
mechanical components.  

11. Genetic Algorithms are used in designing Automobile 
suspension system. 

 
IV. BENEFITS OF GAS 

 
The advantage of the GA approach is the ease with 

which it can handle arbitrary kinds of constraints and 
objective. Genetic Algorithms are easy to apply to a wide 
range of problems, from optimization problems like traveling 
salesperson problem, to inductive concept learning, 
scheduling, and layout problems. Some advantages of genetic 
algorithms are as follows:  
1. It can solve every optimization problem which can be 

with the genetics encoding.  
2. Solve problems with multiple set of solution.  
3. Genetic algorithms are easily transferred to existing 

simulations and models.  
 
Limitations  
 
1. Variant problems cannot be solved by means of genetic 

algorithms.  
2. There is no absolute value that a genetic algorithm will 

find a best optimum value.  It happens very often when 
the populations have a lot of subjects. [Lianshuan Shi et 
al. 2004] 

3. Like other artificial intelligence techniques, the genetic 
algorithm cannot assure constant optimization response 
times. Even more, the difference between the small and 
the large optimization response time is much larger than 
with conventional solver methods. This unfortunate 
genetic algorithm property limits the genetic algorithms' 
use in real time applications. [ Praveen Ranjan Srivastava 
et al. 2009] 

 
 

V. CONCLUSION 
 

In this work, we have mainly introduce the theory 
behind Genetic Algorithms; showing how GAs are significant 
optimization methods, that are mostly used when other 

traditional methods (Deterministic Methods) fail to generate 
the solution. We have shown that GAs can find the global 
optimum of a problem, even if traditional methods stuck in the 
local optimum. 

 
Also we have discus how GAs can easily solve an 

optimization problem whose large domain of solution even 
when Deterministic Methods becomes irrelevant as the search 
space grows in size. And then we have implement a concrete 
algorithm example using Excel spreadsheet. In the end we also 
describe the Schemata Theorem to show why GA works. 
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