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Abstract- The design of an automatic system using method ptimization has been carried out with
deterministic method. This method of Genetic Altfor aims to derive the best product with desireduies.

In the genetic algorithm a solution, i.e., a poimthe search space is represented by a finiteeswguof zero’s
and ones, called a chromosome. The paper discimpémmentation of a strategy to predict the besdadate
(of chromosome) among any number of candidatesguSienetic Algorithm. This problem belongs to the
category of NP-Hard problem in which complexityreases with the increase in the problem size.

Index Terms: - Optimization, Genetic algorithms, NP-Hard Probl€&hromosome.

1. INTRODUCTION Begin
{ t=0,
Genetic algorithm is one of the heuristic search Initialize p(t); //population initialization
techniques. Heuristic search technique provides a
useful solution for the problems like optimizatiand Evaluate p(t);

search. Genetic algorithm works on two types of  While (true)

spaces mainly called as a genotype space and Begin

phenotype space. Genotype space is working with the  { Apply crossover and mutation to p(t) get
operator crossover and mutation while phenotype(t)

operator works with evolution and selection oparato Find c(t) // offspring

of GA. It is considered as the possibility of the Select t=t+1 from p(t) and c(t)
solution to the problem may be represented as afset}

characteristic. Characteristic is called as geiéss End

characteristics are combined together to form stofg }

values called as chromosome. Each element iFhis algorithm explain the flowchart shown in Fij(1
chromosome is called as gene. Let us discuss tRéowchart:-

working of the Genetic algorithm briefly.

GA Flowchart

1.1. Genetic algorithm:-

Genetic  Algorithms are powerful and widely
applicable stochastic search and optimization nuxtho
based on the concepts of natural selection andatatu Yoi [Evaluate obj. function of designs |

evaluation. GAs are applied for those problems twhic
either cannot be formulated in exact and accura
mathematical forms and may contain noisy o
irregular data or it take so much time to solvetas
simply impossible to solve by the traditional EEEEeUl 7 des‘gmnh_ol 5
computational methods. population with new designs
How Genetic algorithm works:-

The General structure of the genetic algorithmsds a
follows:

Fig.1
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2. LITERATURE REVIEW

Seonho Kim and Jon B. Weissman[1] introduces a individuals in the current generations to create th
novel Genetic Algorithm based strategy that next population. To create the new population,
decomposes data onto communication and the algorithm performs the following steps:
computation resources. The introduced GA-based

scheduler gets benefit of the parallelism of 1. Scores each member of the current

decomposable Data Grid function to accomplish the population by computing its fitness value.
required performance stage. GA is able to narrowing _

the search area around the required decision i@ s 2. Scales the raw fitness scores to convert them
time. However, because of stochastic nature otchear into a more usable range of values.

strategy, completing the task can take considerable 3  ggjects members. called parents, based on
amount of time. Moreover, in scheduling tasks the their fitness ’ ’

initial information is represented as sets of diter
elements, which are connected with each otherimno 4. Some of the individuals in the current
trivial way. A number of studies have been devdated population that have lower fitness are chosen

methods of increasing of GA efficiency. _ aselite. These elite individuals are passed to
Paper [2] represents the actual implementation of the next population.

Genetic Algorlthm_ln t.he process of optlmlzat[ormeT 5. Produces children from the parents. Children
methodology of finding out the best candidate or duced either b K q
student from any number of students ignites tha ide are produced either by making random

of implementation. It implements each step of GA changes to a single parentastation—or by
very efficiently. The random features of random combining the vector entries of a pair of
population are generated. On this the GA is applied parents—erossover.

which enables us to come out with the studentwhoi 6. Replaces the current population with the
best among the population. children to form the next generation.

Paper [3] represents combinations of GA and ) o
"traditional” search techniques (e.g. a method ofhe algorithm stops when one of the stopping dater
gradient searches, multidimensional minimizatiod anis met.

so on). GAN Guoning,

HUANG Ting-|8i, GAO Shuai [4] discusses an 3.1 Popu|ation initialization: -

algorithm for task scheduling based on genetic
simulated annealing algorithm for cloud computinq:,
environment and its implementation are also given i
the paper. This optimized algorithm consider§ ) ) ] )
different QOS requirements for different type taskdmplementation of genetic algorithm population
Paper [5] discusses an optimized algorithm based #ritialization is the basic need and it directlflience
genetic algorithm to schedule independent antihe performance of the algorithm. In genetic aldoni
divisible tasks adapting to different computatioda technique, every solution is encoded as a chromesom
memory requirements. Though GA is designed tRaying n genes which is nothing but the chromosome

solve ~ combinatorial optimization ~problem, 'it'S|o,0uh For the implementation, a chromosome may
inefficient for global optimization. So researches ) )
be represented by its features (genes):-

optimized genetic algorithm are also proposed.

opulation initialization is a dynamically predict
olution within a minimum amount of time. For the

{“Engine displacement”, “F_(fllbine power”, “Gearbox”,

3 PREDICTION STRATEGY Seating capacity”, “Fuel tank capacity”, “Mileage

IMPLEMENTATION “Boot space, Tyres’} _
These gene values are assigned to the chromosomes.

The construction of a genetic algorithm for the
prediction problem can be divided into four pafitke

choice of representation of individual (candidate)
the population; the calculation of the fithess o,

the design of genetic operators.

3.2 Fitnessvalue:-
Each individual combined with the fitness value. To
find the optimal fitness value is the main goalGxA.
The following outline summarizes how the geneti€y adding values of the genes, the fitness of
algorithm works:- |nd|v_|dual is c_alculated. For this implementatiore w
1. The algorithm begins by creating a random initig@PPlied following rules.

population. -
2. The algorithm then creates a sequence of nett b

populations. At each step, the algorithm uses th&M=0;
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For(l = 0; | < gene.length; I++) operator that initiates diversity in the population

Sum = sum + gene][l]; whenever the population tends to become uniform due
The fitness value of the following chromosome igo repeated utilization of reproduction and crossov
calculated as- operators. Mutation may cause the chromosomes of
{0.217, 0.54, 0.64, 0.5, 0.4, 0.7, 0.503, 0.314} individuals to be diverse from those of their paren
This values corresponds to the genes individuals.

{“Engine displacement”, “Engine power”, “Gearbox”,

“Seating capacity”, “Fuel tank capacity”, “Mileage” 3-5 Select parentsand offspring to form the  new
“Boot space”, “Tyres} population for the next generation:-

Fitness value = 3.814. At last, the chromosomes from this customized
population are evaluated again. This finishes one
3.3 Crossover to generate offspring:- iteration of the GA. The GA discontinues when a
Crossover operation is carried out between the twsredefined number of evolutions are reached or all

chromosomes. A random pair is selected of thehromosomes. At the end best solution is achieved
chromosome and the random point is chosen feifter number of evolutian

crossover operation using Roulette Wheel selection

operator. The crossover is a process by whichimgstr 4. IMPLEMENTATION RESULTS
is divided into segments, which are exchanged with

the segments corresponding to another string. Wiffrédiction problem using GA can used for problem-
these process two new strings different to those thSelving and for modeling. The implemented
produced them are generated. It is necessary fifycla pred|ct|on app_roach is much generallzegl that can fi
that the choice of strings crossed inside those thit0 any real time problem. The generalized problem
were chosen previously in the reproduction proéess cc_JnS|ders car database hav[ng. any number _of cars of
random. A crossover operator is used to recombirfifferent features. The prediction problem findst ou
two strings to obtain a better string. In crossovel€ best car with desired features among any number
operation, recombination procedure makes differe/@f cars using genetic algorithm. This problem bgkn
individuals in the consecutive generations by® NP Hard problem as complexity increases with
combining material from two individuals of theINCréase incar count.

previous generation. In selection of reproduction, _

superior strings in a population are probabilisljca !Mplementation 1:

allocated a larger number of copies. It is vitahtie ) o ) )

that no new strings are formed in the reproductiofiigure 2: Initial screen showing generalized fezsur
phase. In the crossover operator, new strings apé individual at the left side and number of
formed by exchanging information among strings 0|fnd|_v|dua_ls, number of iterations and mutation ixde
the mating pool. The two strings taking part in thét right side.

crossover operation are identified as parent sring

and the resulting strings are recognized as childre

strings. Consider example given below-

C1 {0.217, 0.54, 0.64, 0.5, 0.4, 0.7, 0.503,0.314}
C2{0.181, 0.66, 0.5, 0.9.37, 0.716, 0.5, 0.315}

The crossover point is denoted by underlining the
gene value. So the new offspring is as

C3{0.217, 0.54, 0.64, 0.5, 0.37, 0.716, 0.5, 0}315

3.4 Mutation:-

Mutation is a genetic operator that changes the gen
sequence by altering one or more gene values in a
chromosome from its initial state to reproduction
state. This may have the probability of resultimg i
entirely new gene values being added to the gene
mating pool. With these new gene values, the geneti
algorithm may be able to arrive at better solution.
Mutation adds new information in a arbitrary way to
the genetic search procedure and ultimately support
to avoid getting trapped at local optima. It is an
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— —
] Genetic Algorithim
Population Detail
Setting
_CaclD Displac.| Gind . |Fuel_c. | Seats | Mileage |Bool s. | Brakes | Tyres -
| | Mo, of Cars : | 5E_ Mo. of Hration @ 25

Mumation Index: | 3]

| Finapestcars |
Best Car has followina features
CarlD Best Car Features

[T

[ Get the Fealures of Cars

Fig. 2

I mplementation 2:
1
Figure 3: It depicts the corresponding gene vatuidbe feature values of cars that has the defdagdre types.

Design and D of an Optimized Approach based on Genetic Algorithm for Predicting Best Product
System Tools

7] Genetic Algorithm
‘Population Detail
Setting
CarlD |Displa..|Grnd . |Fuel_c..| Seats |Mileage|Boot s..| Brakes | Tyres )

6] 051 0897| 0B71] 08905 0778 0057 0138 0445~ No.of Cars: [ 20/ No. of ftration: [ 2}
7| 0408 0168 0325 0761| 0546 0304 0393 0934 : .
8] 0183 0025 0579 0799 0126 0126 0313 048 mutation ndex: |31
o]  042] 0365 014 0411 0882 0973 0354 0302

10] 0.934 0.26] 0.521 0.479] 0.528] 0283 0.068] 0851

11 0.585] 0.838) 0637 0276] 0116] 0037 0945 0486

2 0605 0622 0.506 0819 05458 03906 0667 0435

13| 0.002] 0.458 0.06) 0.401 0.539] 0.092 0.76] 0.403 Best Car has followina features
14 0:325 0.451 0.161 0.277 0118 0.508 0.791 0372 : CarlD BesErar Featies
15 0.814 0.581 0108 0.722 0.073 0.057 0.579 0.54 =

16 0.517| 0.887 0.22] 0833 0.961 0.02 0108 0884
17 0.154] 0.404 0.309| o0.508 0.553] 0.877 0.07) 0279
18 0.882] 0.237 0.083 0.48 0.862 0.07 0.246 0.22
19 0.904] 0.457 0.924] 0.899 0111 0.488 0157 0.53
20 0.417] 0714 0.254] 0.549 0.2858] 0784 0678 0622«

«l

Get the Features of Cars

Fig. 3
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5. CONCLUSION

Genetic Algorithms can be used to various real time
problems, from optimization problems to inductive
concept learning, scheduling, and layout problems.
The results can vary from problem to problem. These
applications, be they

profitable, educational and scientific, are incregly
reliant on this algorithms, the Genetic Algorithms.
The progress of the project is in some steps. The
database of the cars data is ready. It includesugr
features of the car and their corresponding vaioes
required genotype range. The system implements the
few steps of Genetic Algorithm. The population has
the car identification using Car_ID followed by the
car features. The features have the gene valueseTh
values are useful for further evaluation steps of
Genetic Algorithm. In this work, we are pondering
upon explaining development of an optimized
approach for predicting the best product using @é a
different implementations are also presented.
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