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Abstract

In operation lookup and computer science, a genetic algorithm (GA) is a most effective meta-
heuristic approach, its stimulated by using the method of natural selection. This strategy is
typically utilized to generate most excellent high-quality effects to popular and real lifestyles
functions. Several range of researcher has been solved most range of real purposes related to
exclusive fields with the assist of this technique. After Inspired of these researchers, has been
additionally solved the Breast Cancer and lIris data set problems in this article the use of some
latest metaheuristics of nature inspired. For verification, the solutions are compared with some of
the most prevalent evolutionary trainers: Particle Genetic Algorithm (GA), Swarm Optimization
(PSO), Ant Colony Optimization (ACO), Differential Evolution (DE), Personal Best Position
Particle Swarm Optimization (PBPPSO), Evolutionary Strategy (ES), Biogeographical Based
Optimization (BBO) and Population based Incremental Learning (PBIL). The numerical and
statistical options exhibit that GA algorithm is capable to furnish very aggressive options in
terms of elevated local optima avoidance. The options additionally expose a high level of
accuracy in classification.

Keywords : Iris dataset; Bio medical problems, Nature stimulated algorithms; Breast cancer;
Introduction

Neural Networks are one of the satisfactory innovations in the vicinity of Artificial and
Computational Intelligence. They mimic the neurons of human Genius to in most cases solve
dataset and classification actual life problems. Several numbers of Neural Networks developed in
the literature: Kohonen self-organizing network [1], recurrent neural community [2], Feed
forward network [3], Spiking neural networks [4] and Radial basis characteristic (RBF) network
[5]. In Feed ahead Neural Networks the data is cascaded in one route for the duration of the
networks. In general, the method that presents understanding for a neural network is
acknowledged as trainer. A coach is answerable for training neural networks to find the
satisfactory accuracy for new units of given inputs.

In the supervised education, a guiding method first of all offers Neural Networks with a set of
samples known as education samples. The guide then improves the structural constants of the
Neural Network in each training pattern in order to enlarge the accuracy. Once the training
section is finished, the information is disregarded and Neural Network is geared up to apply. The
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guide can be measured as the most sizeable issue of any Neural Networks. There are two types of
education techniques in the literature: (i) stochastic and (ii) deterministic. In such methods, the
guiding segment solutions in the same accuracy if the guiding samples continue to be consistent.
The courses in this group are in the main mathematical global optimization methods that aim to
search the environment friendly solutions (least error). In contrast, stochastic guides use
stochastic world optimization strategies in order to maximize accuracy of a Neural Network.

Stochastic technique

The benefit of the stochastic techniques is excessive nearby optima avoidance, but they are
basically a lot slower than deterministic techniques. The literature proves that stochastic methods
have won an awful lot attention recently, which is due to the excessive neighborhood optima
avoidance.

Deterministic technique

The advantages of the deterministic publications are: pace and simplicity. This approach
commonly publications it toward an ultimate and begins with a solution. The convergence is
extraordinarily rapid, but the superiority of the obtained result extraordinarily depends on the
initial result. Some of the most famous multi-solution trainers in the literature are: Particle
Swarm Optimization (PSO) [6,7], Genetic Algorithm (GA) [8,9], Ant Colony Optimization
(ACO) [10,11], Differential Evolution (DE) [12,13], Personal Best Position Particle Swarm
Optimization (PBPPSO) [14], Evolutionary Strategy (ES) [15], Biogeographically Based
Optimization (BBO) [16] and Population primarily based Incremental Learning (PBIL) [17]. The
major reason as to why such nature inspired tactics have been employed as education strategies
is their excessive performance in terms of approximating the world optimum. This additionally
motivates my tries to check out the efficiencies of current metaheuristics in coaching
Feedforward Neural Networks. The rest of the article is organized as follows. The literature
evaluate of meta-heuristics is introduced in section 2. The genetic algorithm (GA) has also been
mentioned in part three Section four affords the experimental setup of parameter of biomedical
problems. Results and dialogue are supplied in Section 5 respectively.Finally, the conclusion and
future work of the work is summarized at end of the paper.

Literature Review

Several researcher and scientists have proposed numerious population based totally meta-
heuristics to find the excellent feasible answer of the special types of actual lifestyles application.
The most famous meta-heuristics methods are mentioned in this section. Evolutionary Strategy
has been presented through Ingo [15]. This are a sub-class of nature stimulated search strategy
belonging to the classification of Evolutionary methods. In which method use recombination,
mutation and determination utilized to a population of people containing agent’s options in order
to evolve iteratively most excellent and most efficient results. Population-based incremental
mastering (PBIL) was delivered by way of Shumet, B. in [17,18]. It is a global optimization
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approach and an estimation of distribution variant. Population based incremental mastering
approach is an extension to the Genetic Algorithm (GA) done thru the re-examination of the
accuracy of the Genetic Algorithm (GA) in terms of aggressive learning. It is easier than a GA
technique and in most quantity of instances leads to ultimate and better characteristics of
international finest options than a standard GA algorithm. The Particle Swarm Optimization
variant used to be at the beginning developed by using Eberhart, and Kennedy, James [19,20]. Its
essential judgment was principally inspired by the simulation of the social behaviour of animals
such as hen flocking and fish schooling. While looking for food, the birds are either scattered or
go together before they settle the role the place they can discover the food. While the birds are
looking for meals from one position to another, there is usually a fowl that can smell the meals
very well, that is, the bird is observable of the position the place the meals can be found, having
the right meals useful resource message. Because they are transmitting the message, in particular
the beneficial message at any duration whilst searching the food from one position to another, the
birds will finally flock to the position where food can be found.

Storn et al. [21] has been a heuristic strategy known as Differential Evolution (DE). It is newly
heuristic variant often have three significance advantages; quickly convergence, looking the fine
global minimal regardless of the initial steady values and the usage of few manipulate constants.
This method is a population based totally technique like GA using similar operators, mutation,
crossover and selection. Its overall performance of existing strategy used to be tested on a
number of requirements functions and accuracy also validated in the terms of convergence rate,
answer great and price of success. The Ant colony Optimization (ACO) variant was once
originated by Marco Dorigo [22]. This algorithm is primarily based on the behaviour of ants
looking for a direction between their colony and supply of food. The primary idea has since
diversified to resolve a wider class of numerical functions and extended the quality of the
greatest solutions. Biogeographical Based Optimization (BBO) is an evolutionary method and
meta-heuristics, which is stimulated with the aid of the biogeographic concepts: extinction of
species, the migration of species between islands and speciation (the evolution of new species).
The strategy is initially proposed by Simon [16].

Its accuracy was once evaluated primarily based on fourteen general test functions, and then was
confirmed to clear up a actual lifestyles utility like sensor selection characteristic for plane
engine fitness estimation. This method did first-rate and confirmed that is an fantastic method as
compared to the other meta-heuristics. Since then, a various wide variety of scientists have been
conducted, some of them to solve sensible functions. N. Singh et al. [14] had been developed a
new particle swarm optimization method. In which this variant a novel philosophy of editing the
velocity replace equation of Standard Particle Swarm Optimization (SPSO) variant was once
applied. The modification has been done by vanishing the nice time period in the pace update
equation of SPSO. The accuracy of the current variant was tested on numerious general
functions. It is concluded that the existing meta-heuristic performs most useful as a substitute
than Standard PSO in terms of accuracy and best of most efficient solution.
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Genetic Algorithm (GA)

Firstly Genetic Algorithm used to be developed with the aid of Holland [20] in the literature.
This variant is stimulated by way of Darwin’s theory of evolution “survival of the fittest”. Which
variant each and every newly population is created by combination and mutation of the
individuals in the until now iteration. Hence the fantastic persons have a greater probability of
participating in producing the new course of the agent, the newly route is in all likelihood to be
most appropriate than the earlier direction of the agent. Darwin's idea of evolution is then
modified to computational method to search fine most desirable fee or solution to a feature
regarded objective feature in natural fashion. A result created through GA is recognised a
chromosome, whilst collection of chromosome is referred as a crowd. A chromosome is
composed from genes and its price can be either binary, numerical, characters or symbols relying
on the feature desire to be solved. These chromosomes will go thru a process recognized health
characteristic to measure the suitability of result created by genetic algorithm with function.
Some chromosomes in crowd will buddy in the course of method recognised crossover for this
reason producing new chromosomes called kids (offspring) which its genes composition are the
grouping of their parent. In a generation, some chromosomes will additionally mutation in their
gene. The variety of chromosomes which will undergo mutation and crossover is controlled by
using mutation price fee and crossover rate. Chromosome in the crowd that will preserve for the
next generation will be desired based on Darwinian evolution rule, the chromosome which has
most useful health result will have most efficient chance of being desired as soon as greater in
the subsequent iteration. After numerous iterations, the chromosome fee will converges to a
certain fee which is the great most fulfilling solution for the function.

Algorithm: the pseudocode of a genetic algorithm

Decode the character with most fitness.
Return the quality top of the line value.

» Set constants.
» Choose encode technique.
» New crowd: generate a newly crowd by way of repeating following steps till the newly
crowd is finished.
» while 1 <maxitr and="" bestfitness="" <="" maxfitness="" do<br=""></maxitr>[]
Fitness: Evaluate the fitness f(y) of each and every chromosome 7 in the crowd.

» Selection: choose two mum or dad chromosomes from a crowd according to their fitness.
» Crossover: with a crossover chance go over the dad and mom to structure new offspring.
If no crossover used to be performed, offspring is the correct reproduction of parents.

» Mutation: with a mutation chance mutate new youth (offspring) at every locus as in the
Fig.1.

» End while.

>
>
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Flowchart of Genetic Algorithm (GA).

Experimental Setup

Table 1 The initial parameter of met heuristics

Number

of Number of Number of Number
Classification attribute training test of
datasets s samples samples classes
Breast Cancer 9 599 100 2
Iris 4 150 150 3
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Figure 2 Convergence performances on Cancer dataset
problems of metaheuristics.
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Table 2 Solutions of Cancer dataset problem.

Classification

Algorithms Min Max Ave. S.D. Rate
BBO 0.0028 0.0409 0.0079 0.0089 95%
PSO 0.0354 0.047 0.0357 0.0012 32%
PBPPSO 0.0319 0.0466 0.0327 0.0011 15%
GA 0.0015 0.048 0.0034 0.0064 98%
ACO 0.014 0.048 0.0155 0.0044 42%
ES 0.0391 0.0439 0.0407 0.0023 0%
PBIL 0.0277 0.0397 0.0342 0.0042 13%
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Figure 3 Classification rates of the meta-heuristics on Cancer
dataset problem.
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Table 3 Solutions of Iris dataset problem.

Classification
Algorithms Min Max Ave. S.D. Rate
BBO 0.1377 0.4239 0.4034 0.0514 34%
PSO 0.2927 0.6167 0.3002 0.0337 | 22.67%
PBPPSO 0.2021 0.6201 0.3221 0.0516 56.67%
GA 0.0178 0.6208 0.0579 0.1103 89.33%
ACO 0.3057 0.6084 0.3789 0.107 15.33%
ES 0.2978 0.6205 0.34 0.0591 42.6667
PBIL 0.1048 0.551 0.1953 0.103 64%

Conclusion and Future Work

In this article, a genetic algorithmic (GA) rule was applied to 2 normal datasets like breast cancer
and Iris. For verification, the most effective best solution of the genetic approach was compared
to 6 recent nature-inspired algorithms i.e. BBO, PSO, PBPPSO, ACO, ES, and PBIL. The
simulation best solutions proved that the genetic approach is capable to be very economical in
terms of improved native optima rejection. The solutions conjointly reveal a high level of
accuracy in classification. This text conjointly discussed and known the most effective reasons
for poor and powerful performances of the metaheuristics.

The future work will be targeting 2 parts: (i) balloon dataset, XOR dataset, heart dataset, feature
selection, Structural damage Detection, composite functions, the gear train style drawback,
aircraft’s wings, bionic automotive drawback, engineering functions and Cantilever beam (ii)
Developing new approach based population-based nature-inspired techniques for these tasks. to
finish with, we expect that this work can encourage young researchers and scientists, who are
performing on these ideas.

References

[1] Kohonen, Teuvo. "The self-organizing map." Proceedings of the IEEE 78.9 (1990):
1464-1480.

[2] Edwards, T., et al. "Traffic trends analysis using neural networks." Procs of the Int
Workshop on Applications of Neural Networks to Telecommunications. 1997.

29 | ©2018 Sharanabasaveshwar G Hiremath, L. VVasantha Priya|
http://www.techpublic.com



International Journal of Global Engineering (IJGE) E- ISSN: 2456-3099

VOL 3 ISSUE 1 (2018) PAGES 23 - 31
Received: 15/07/2018. Published: 15/08/2018

[3] Bebis, George, and Michael Georgiopoulos. "Feed-forward neural networks." IEEE
Potentials 13.4 (1994): 27-31.

[4] Ghosh-Dastidar, Samanwoy, and Hojjat Adeli. "Spiking neural networks." International
journal of neural systems 19.04 (2009): 295-308.

[5] Park, Jooyoung, and Irwin W. Sandberg. "Approximation and radial-basis-function
networks." Neural computation 5.2 (1993): 305-316.

[6] Mendes, Rui, et al. "Particle swarms for feedforward neural network training." Neural
Networks, 2002. IJCNN'02. Proceedings of the 2002 International Joint Conference on.
Vol. 2. IEEE, 2002.

[7] Gudise, Venu G., and Ganesh K. Venayagamoorthy. "Comparison of particle swarm
optimization and backpropagation as training algorithms for neural networks."
Proceedings of the 2003 IEEE Swarm Intelligence Symposium. SIS'03 (Cat. No.
03EX706). IEEE, 2003.

[8] Mirjalili, SeyedAli, Siti Zaiton Mohd Hashim, and Hossein Moradian Sardroudi.
"Training feedforward neural networks using hybrid particle swarm optimization and
gravitational search algorithm." Applied Mathematics and Computation 218.22 (2012):
11125-11137.

[9] Whitley, Darrell, Timothy Starkweather, and Christopher Bogart. "Genetic algorithms
and neural networks: Optimizing connections and connectivity." Parallel computing 14.3
(1990): 347-361.

[10] Whitley, Darrell, Timothy Starkweather, and Christopher Bogart. "Genetic algorithms
and neural networks: Optimizing connections and connectivity." Parallel computing 14.3
(1990): 347-361.

[11] Socha, Krzysztof, and Christian Blum. "An ant colony optimization algorithm for
continuous optimization: application to feed-forward neural network training." Neural
Computing and Applications 16.3 (2007): 235-247.

[12] llonen, Jarmo, Joni-Kristian Kamarainen, and Jouni Lampinen. "Differential evolution
training algorithm for feed-forward neural networks."” Neural Processing Letters 17.1
(2003): 93-105.

[13] Slowik, Adam, and Michal Bialko. "Training of artificial neural networks using
differential evolution algorithm.” Human System Interactions, 2008 Conference on.
IEEE, 2008.

[14] Singh, Narinder, and S. B. Singh. "Personal best position particle swarm optimization."
Journal of Applied Computer Science & Mathematics 12.6 (2012): 69-76.

[15] Singh, Narinder, and S. B. Singh. "Personal best position particle swarm optimization.”
Journal of Applied Computer Science & Mathematics 12.6 (2012): 69-76.

[16] Simon, Dan. "Biogeography-based optimization.” IEEE transactions on evolutionary
computation 12.6 (2008): 702-713.

30 | ©2018 Sharanabasaveshwar G Hiremath, L. Vasantha Priya|
http://www.techpublic.com



International Journal of Global Engineering (IJGE) E- ISSN: 2456-3099

VOL 3 ISSUE 1 (2018) PAGES 23 - 31
Received: 15/07/2018. Published: 15/08/2018

[17] Baluja, Shumeet. Population-based incremental learning. a method for integrating genetic
search based function optimization and competitive learning. No. CMU-CS-94-163.
Carnegie-Mellon Univ Pittsburgh Pa Dept Of Computer Science, 1994.

[18] Mirjalili, Seyedali. "How effective is the Grey Wolf optimizer in training multi-layer
perceptrons.” Applied Intelligence 43.1 (2015): 150-161.

[19] Kennedy, J., and R. Eberhart. "Particle swarm optimization, proceedings of IEEE
International Conference on neural networks (ICNN’95) in." (1995).

[20] Holland, John H. "Genetic algorithms.” Scientific american 267.1 (1992): 66-73.

[21] Storn, Rainer, and Kenneth Price. "Differential evolution—a simple and efficient heuristic
for global optimization over continuous spaces.” Journal of global optimization 11.4
(1997): 341-359.

[22] Storn, Rainer, and Kenneth Price. "Differential evolution—a simple and efficient heuristic
for global optimization over continuous spaces.” Journal of global optimization 11.4
(1997): 341-359.

31 | ©2018 Sharanabasaveshwar G Hiremath, L. Vasantha Priya|
http://www.techpublic.com



