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EXECUTIVE
SUMMARY:

•	 Artificial	intelligence	is	a	highly	advanced	innovative	solu-
tion	for	a	wide	range	of	sectors	like	banking,	agriculture,	
space,	automobile,	healthcare,	manufacturing	

•	 The	AI,	the	intelligent	machine	is	created	to	solve	real-world	
challenges	like	security	issues,	website	designs	

•	 open	 source	 framework	used	 for	EA	are	OpenBEAGLE	 in	
C++,	MOEA	Framework	in	JAVA,	
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INTRODUCTION

The word “Artificial Intelligence” or “Artificial Life” relates to the concept of computational simulation of 
human behaviour. Artificial intelligence is a highly advanced innovative solution for a wide range of sec-
tors like banking, agriculture, space, automobile, healthcare, manufacturing, etc.,(Chen & Wong, 2019). 
The AI, the intelligent machine is created to solve real-world challenges like security issues, website de-
signs (to nature selection combine the best performing elements and features to produce the most op-
timal website for conversion) etc. Where, the AI can learn, plan, recognise our speech, solve the problem, 
manipulate, move objects, detect theft data, filters spam messages, design webpage automatically, etc. 

The techniques implemented by artificial intelligence are popularly called approaches; the three 
approaches of AI are,

•	 COMpuTATIOnAL	InTELLIGEnCE

•	 SyMBOLIC	AI

•	 STATISTICAL	METhOdS

Let us discuss computation intelligence; computation intelligence is achieved through one of the 
three techniques. 

•	 Fuzzy	LOGIC

•	 ArTIFICIAL	nEurAL	nETwOrk	(Ann)

•	 EVOLuTIOnAry	COMpuTATIOn	
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The details of Evolutionary Computation is 
given in Figure number: 1

 An evolutionary algorithm (EA) in artificial intelligence is 
a subset of evolutionary computation; it is a metaheuris-
tic optimisation algorithm depends on the genetic pop-
ulation. Evolutionary algorithm deployment methods 
are based on evolution of the species, it also called as 
biological evolution. The stages of biological evolution 
are reproduction, mutation, recombination, and selec-
tion. Where the EA is generally based on Charles Dar-
win’s main evolutionary theory. The implementation 
of the evolutionary mechanisms differs significantly; 
however, the fundamental concept behind all these dif-
ferences is similar. Evolutionary algorithms are defined 
by the presence of a population existence of individuals 

subjected to environmental stress, resulting in natural 
selection. It is also called as “survival of the fittest” As a 
consequence, the average fitness of the population is in-
creased. The organism adaption degree to the environ-
ment is measured by the fitness. The greater the fitness, 
more adaptability and fitness of the organism to the en-
vironment. Evolutionary algorithms generally concen-
trate only on a subset of mechanisms identified through 
the biological evolutionary process (Câmara, 2015).

FIGurE	1:	EVOLuTIOnAry	ALGOrIThM	In	ArTIFICIAL	InTELLIGEnT
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The working process of the evolutionary algorithm is, 

•	population	is	initiated

•	The	general	fitness	is	evaluated

•	The	new	population	is	generated.

[ The process repeated until it finds the optimal solution ]

FIGurE	2.		ThE	EVOLuTIOnAry	ALGOrIThM	FLOw	ChArT



Evolutionary computation is emerging technology, and the few algorithms use evolutionary com-
putation are listed below,

1. Genetic Algorithm (GA)

2. Particle Swarm Optimization (PSO)

3. Differential Evolution 

4. Firefly Algorithm
 

5. Imperialist Algorithm

6. Differential Evolution 

7. Mini-Max Algorithm

8. Artificial Bee Colony (ABC)

9. Tabu Search Algorithm (TS)

10. Group Search Optimizer (GSO)

11. Function Of Evolutionary Algorithm  

12. Particle Swarm Optimization (PSO)

13. Chemical Reaction Optimization (CRO)

14. Ant Colony Optimization(ACO) Algorithms

15. Expectation Propagation (EP) Algorithms

16. Biogeography-Based Optimization(BBO)

17. Artificial Immune System Algorithm (AIS)

18. Gravitational Search Algorithm (GSA)

19. Artificial Fish Swarm Algorithm (AF)

20. Migrating Birds Optimization (MBO)

21. Intelligent Water Drops Algorithm (IWD)

22. Artificial Bee Colony Algorithm (ABC)

23. Simulated Annealing Algorithm (SA)

Evolutionary Algorithms (EAs) are effective heuristic search techniques dependent on Darwinian evolution 
with strong flexibility and robustness features to find global solutions to the complicated optimization Issues. 
They are regulated by various parameters that are essential for the efficient and successful search.  Some 
open source framework used for EA are OpenBEAGLE in C++, MOEA Framework in JAVA, HeuristicLab C#, 
EvA2 in Java, Evolving Objects in C++, Evolutionary Computation in Java (ECJ), Distributed Evolution Algo-
rithms (DEAP) in Python. 

7 Where and How to Apply Engineering and Technology

PHD ASSISTANCE Lab



Câmara, D. (2015). Evolution and Evolutionary Algo-
rithms. In Bio-inspired Networking (pp. 1–30). Elsevier. 
https://doi.org/10.1016/B978-1-78548-021-8.50001-6

Chen, L., & Wong, G. (2019). Transcriptome Informatics. 
In Encyclopedia of Bioinformatics and Computational 
Biology (pp. 324–340). Elsevier. https://doi.org/10.1016/
B978-0-12-809633-8.20204-5

Martínez, C. M., & Cao, D. (2019). Integrated energy 
management for electrified vehicles. In Horizon-En-
abled Energy Management for Electrified Vehicles (pp. 
15–75). Elsevier. https://doi.org/10.1016/B978-0-12-
815010-8.00002-8

Meyer-Baese, A., & Schmid, V. (2014). Genetic Algo-
rithms. In Pattern Recognition and Signal Analysis in 
Medical Imaging (pp. 135–149). Elsevier. https://doi.
org/10.1016/B978-0-12-409545-8.00005-4

Yang, X.-S. (2013). Optimization and Metaheuristic Algo-
rithms in Engineering. In Metaheuristics in Water, Geo-
technical and Transport Engineering (pp. 1–23). Elsevier. 
https://doi.org/10.1016/B978-0-12-398296-4.00001-5

Engineering and Technology Lab at PhD Assistance is 
involved in exploring novel research areas by con-
ducting dynamic research. It promotes innovation in 
all fields of engineering by advancing the technology 
with structured and continuous research. The problems 
and challenges faced by the existing technologies and 
trends are explored by our researchers exist in scholarly 
literature, in theory, or in practices that needs delib-
erate investigation These problems are identified and 
fixed by our researchers by suggesting better novel 
alternatives with appropriate tools, technologies and 
approaches, thereby proving their effectiveness in real 
time applications. 

PhD Assistance, is world’s reputed academic guidance provider for 
the past 15 years have guided more than 4,500 Ph.D. scholars and 
10,500 Masters Students across the globe. We support students, 
research scholars, entrepreneurs, and professionals from various 
organizations in providing consistently high-quality writing and data 
analytical services every time. We value every client and make sure 
their requirements are identified and understood by our special-
ized professionals and analysts, enriched in experience to deliver 
technically sound output within the requested timeframe. Writers 
at PhD Assistance are best referred as ‘Researchers’ since every topic 
they handle unique and challenging. We specialize in handling text 
and data, i.e., content development and Statistical analysis where the 
latest statistical applications are exhausted by our expert analysts for 
determining the outcome of the data analysed. Qualified and experi-
enced researchers including Ph.D. holders, statisticians, and research 
analysts offer cutting edge research consulting and writing services 
to meet your business information or academic project requirement. 
Our expertise has passion towards research and persona l assistance 
as we work closely with you for a very professional and quality output 
within your stipulated time frame. Our services cover vast areas, and 
we also support either part or entire research paper/service as per 
your requirement at competitive prices.
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