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Abstract— Over the past few years, everyday newer and 

newer technologies are getting developed at an increasing 

rate. Now a day’s computers became an important and 

useful part of this complete revolution. Since, inventions of 

computers or machines have been done; their capability to 

perform various tasks is growing exponentially. Humans 

have now started developing the computer systems in terms 

of their diverse working domains, their increasing speed, 

and reducing size with respect to time. A different approach 

is required to make computers to think in a manner like 

human thinks, capability to make its own judgments or 

guesses or decisions. Every human generally learn by 

mistakes and do not require facing every mistakes in making 

a guess or judgment or decision. But now, we need only to 

design or teach ours computer system or robots in such a 

way that they themselves are able to make own decision like 

human beings. Hence, we require use of artificial 

intelligence and its related technologies. In upcoming future, 

our intelligent machines will replace or enhance human 

abilities in many areas. Now a day’s such AI system is 

extensively used in engineering, business, manufacturing, 

medical, military, weather forecasting and lot more. 

Key words: Artificial Intelligence 

I. INTRODUCTION 

Artificial Intelligence is made up of two words Artificial 

and Intelligence, where Artificial means objects that are 

generated or produced by human beings rather than 

naturally producing it and Intelligence can be defined as 

process of developing a various set of problem solving 

skills which enable us to solve genuine problems or 

difficulties that encounters and to produce an effective 

product. Artificial intelligence (AI) is a branch of science 

dealing with helping machines in finding solutions to 

difficult problems in a manner like human.  This 

generally includes borrowing several important 

characteristics from human intelligence and applying them 

in a form of algorithms in a most computer friendly way. 

According to the father of Artificial Intelligence 

John McCarthy, it is defined as “The science and 

engineering of developing intelligent machines, especially 

intelligent computer programs”. Artificial Intelligence (AI) 

can also be defined as a method of developing computer or 

computer controlled robot to think intelligently in the 

manner very similar to the thinking of intelligent humans 

mind. 

Artificial intelligence is more preferred over the 

natural intelligence as it is more permanent, consistent, less 

expensive, ease of duplication and dissemination, can be 

documented easily and can perform several tasks faster 

and better than the human. 

Now a day’s such AI system is extensively used in 

engineering, business, manufacturing, medical, military, 

weather forecasting and lot more. 

 
Fig. 1: Samples of Artificial Intelligence [1] 

II. DEFINITION  

According to various authors, AI can be defined as  

 Artificial intelligence (AI) is defined as intelligence 

exhibited by an artificial entity; such a system is 

generally assumed to be a computer. 

 Artificial intelligence (AI) is defined as ability of 

computer software and hardware to do those things 

that we, as humans recognize as intelligent behaviour. 

 Artificial Intelligence (AI) is defined as   the science 

concerned with the creation of machine intelligence 

which is able to perform tasks like performed by people. 

 Artificial Intelligence (AI) is defined as computers 

with the ability to mimic or duplicate the functions 

of the human brain. 

 From the perspective of intelligence, it is defined as 

making machines "intelligent" - acting as we would 

expect people to act. 

 From the business perspective, it is defined as a set of 

very powerful tools and method-logies to solve 

business problems. 

III. LITERATURE REVIEW  

Bharath et al.[1] presented their paper on  “Importance & 

Applications of Artificial Intelligence in Engineering 

sector”. In this paper; Artificial intelligence is defined as an 

emerging computer based technology that can work or think 

intelligently in the manner very similar intelligent humans 

mind thinks. Further, discussions are made on approaches 

needed to realize artificial intelligence. Paper also talks 

about importance and growing areas of artificial intelligence 

like medical, engineering, design, manufacturing, business 

etc. Moreover; benefits, costs, limitations of using AI are 

also covered and highlighted. 

Robert R. Powell et al.[2]  represented their paper 

on “A survey of artificial technologies, it’s applications and 

limitations”. In this paper various technologies that are used 

for artificial intelligence are discussed. At last advantages & 

limitations of using artificial intelligence in present and for 

future are also presented.  
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IV. GOALS OF AI 

The general problems of creating Artificial Intelligence are 

divided into specific sub problems like:- 

A. Deduction, Reasoning and Problem Solving 

 For difficult problems, most of these algorithms 

requires enormous computational sources, the amount 

of memory and computer time which becomes very 

large when the problem goes beyond a certain size. 

The search for more efficient and convenient problem 

solving algorithms is a most important for AI 

research. 

 Human beings are solving most of its problems using 

fast, intuitive judgments rather than the conscious, 

step-by-step deduction that early AI research can do. 

B. Knowledge Representation 

 Knowledge representation and knowledge engineering 

are considered important part of AI research. Many of 

the problems which are expected from machines to solve 

require extensive knowledge about world. 

 Among the things that AI needs to show are objects, 

properties, categories, situations, events, states, time, 

causes & effects and relations between objects. 

C. Planning 

 Intelligent agents must be able to set aims and try to 

achieve them. 

 They require just a way to visualize the future and able 

to decide their own choices that maximize the utility or 

value of all available choices. 

 In classical planning problems, the agent can assume 

that this is the only thing acting on the world and it 

can sustain what the consequences of its actions may be. 

However, the agent must periodically check whether 

the world matches its predictions and he must change 

its plan if it’s under uncertainty. 

D. Motion and Manipulation 

 As human requires intelligences to perform any tasks 

given to him ; in similar way intelligence is also 

required by robots to handle such tasks as object 

manipulation , navigation , localization (knowing where 

you are or finding out where other things are) , 

mapping (learning what is around you and building a 

map of the environment) , motion planning (pointing 

out how to get there) and path planning (moving 

from one point in space to another point, which may 

include compliant motion where the robot moves while 

maintaining physical contact with an object). 

E. Perception 

 Machine Perception is defined as the ability of using 

input given by sensors like cameras, microphones, 

sonar etc to deduce aspects of the world. 

 On similar lines, computer vision is defined as ability 

in analyzing visual input. A few sub problems are 

speech recognition, facial recognition and object 

recognition. 

F. Natural Language Processing 

 Natural language processing provides machines with 

ability to read and understand the languages which 

humans speak. 

 A most powerful and sufficient natural language 

processing system would allow the acquisition of 

knowledge directly from human written resources such 

as Internet texts and natural language user interfaces. 

Some key applications of natural language processing 

include information retrieval or text mining and 

machine translation. 

 Increase in processing speeds along with deduction 

in the cost of data storage will make indexing large 

volumes of the users input more efficient. 

 A common method is through semantic indexing for 

processing and extracting meaning from natural 

language. 

G. Social Intelligence 

 Effective computing is defined as the study,  

development of systems and devices that will 

recognize, interpret, process and simulate human 

effects. 

 It is an interdisciplinary branch which comprises of 

computer sciences, psychology, and cognitive science. 

 The machine must be developed such that it must able 

to interpret human emotional state and adapt its 

behavior giving a suitable appropriate response for all 

those emotions. 

 For an intelligent agent; apart from emotions, social 

skills also play an important role. First, it must be able 

to predict the actions of others by understanding their 

motives and emotional states. This may involve 

elements of game theory, decision theory as well as the 

ability to model human emotions and the perceptual 

skills to detect emotions. 

 Also, intelligent agent or machines must able to show 

emotions even if it doesn’t experience it in actual. This 

is done to improve human-computer interaction. 

V. CATEGORIES OF AI 

Artificial intelligence can be divided into two categories: 

1) Conventional AI 

2) Computational Intelligence (CI) 

A. Conventional AI 

 Conventional AI includes methods which are now 

classified as machine learning. This is also called as 

symbolic AI, logical AI, Neat AI and Good Old 

Fashioned Artificial Intelligence (GOFAI). 

1) Methods Include: 

 Expert systems - applying reasoning capabilities for 

getting a conclusion. These expert systems can 

process huge amounts of known information and 

provide conclusions based on them. 

 Case based reasoning 

 Bayesian networks 

 Behavior based AI – it is modular method of developing 

AI systems by hand. 
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B. Computational Intelligence 

 Computational intelligence includes iterative 

development or learning. i.e. Parameter tuning 

 Here, learning is based on empirical data and is 

associated with non-symbolic AI 

1) Methods Include: 

 Neural networks - systems having very strong pattern 

recognition capabilities. 

 Fuzzy systems - this is technique which is used for 

reasoning under uncertainty. 

 Evolutionary computation – biologically inspired 

concepts like mutation, crossover, populations are 

increasingly used to generate better solutions to the 

problems. These methods are broadly classified into 

Evolutionary algorithms (Genetic algorithms) and 

Swarm intelligence (Ant colony algorithms) 

VI. APPROACHES OF AI 

Approaches of artificial intelligence are as follow: 

A. Strong AI 

 Strong AI aims to develop machines which can truly 

reason and solve problems. 

 This machine must be self-aware and its overall 

intellectual ability must be indistinguishable from 

human being. 

 Excessive optimism in the 1950’s and 1960’s 

concerning about strong AI has given ability of solving 

extreme difficult problem. 

B. Weak AI 

 Weak AI is concerned with computer based artificial 

intelligence that cannot truly reason and solve problems; 

but can act like intelligent. 

C. Applied AI 

 Applied AI aims to generate commercially smart 

systems. This AI has considerably achieved good 

success. 

 For ex:- Security system that is able to recognize face of 

person who is permitted to enter building premises etc. 

D. Cognitive AI 

 Here computers are used to test theories regarding how 

human mind works. 

 For ex:- Theory regarding how we recognize faces or 

any objects or any problems 

VII. TECHNOLOGIES OF AI 

 There are various ranges of AI technologies available 

now days with its own strengths and weaknesses. Some 

of them are – 

1) Expert systems 

2) Fuzzy logic 

3) Case-based reasoning 

4) Neural networks 

5) Genetic algorithms 

A. Expert Systems 

 Expert systems in artificial intelligence means program 

that have expert level knowledge about particular 

domain and who knows how to utilize it to respond 

quickly. Domain refers to the area within which the task 

is being done. Mostly the expert systems should replace 

a human expert. 

 In other words, an expert system can be defined as a 

computer based  program that can utilize artificial 

intelligence (AI) technologies to simulate or show 

the judgment and behaviour of a human. 

 Expert systems are used in transportation, healthcare, 

engineering etc. 

 
Fig. 2: Expert Systems [1] 

1) Advantages of Expert Systems: 

 Availability 

 Cheaper 

 Reduced danger 

 Permanence 

 Explanation 

 Multiple expert 

 Fast response 

 Unemotional and response at all times 

2) Disadvantages of Expert Systems: 

 Error possibilities 

 Not widely used 

 Limited to narrow problems 

 Difficult to maintain 

B. Fuzzy Logic Systems 

 Fuzzy Logic Systems (FLS) develop acceptable and 

definite output in response to incomplete, ambiguous, 

distorted or inaccurate fuzzy input. 

 Fuzzy logic (FL) can be defined as method of reasoning 

that seem likes human reasoning. The approach of FL is 

similar to human taking decision in form of Yes or No. 

 Fuzzy logic systems take precise inputs and produce 

definite outputs as True or False which is very similar 

to human Yes or No. 

 
Fig. 3: Architecture of FLS [3] 

http://searchsoftwarequality.techtarget.com/definition/program
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1) Advantages of Fuzzy Logic Systems: 

 Mathematical concepts are very easy. 

 Can easily modify FLS because of flexibility just by 

adding or deleting rules. 

 Fuzzy logic Systems can take information which is 

imprecise, distorted & noisy. 

 Easy to construct and understand. 

2) Disadvantages of Fuzzy Logic Systems: 

 There is no systematic approach of designing FLS. 

 They are understandable only when it is simple. 

 They are used for problems that do not need high 

accuracy. 

C. Neural Network Systems 

 According to father of neural networks Dr. Robert 

Hecht-Nielsen, neural network can be defined as “A 

computing system made from number of simple, 

highly inter-connected processing elements which 

process information by their dynamic state response to 

external inputs.” 

 Artificial neural network is based on the principle 

similar to working of human brain by making the right 

connections which can be imitated using silicon and 

wires as living neurons and dendrites. 

 Our human brain is composed of approx 100 billion 

nerve cells called neurons. They are further 

connected to other thousand cells by Axons. 

 Stimuli from outside environment or inputs from 

sensory organs are accepted by dendrites. These 

inputs generate electric impulses which fastly travel 

through the neural network. A neuron will then send 

the message to other neuron to handle the   issue or 

does not send it forward. 

 ANN is made from multiple nodes, which imitate 

biological neurons of human brain. 

 These neurons are connected by links which interact 

with each other. The nodes can take input data and 

perform simple operations. The result of these 

operations is passed to other neurons. The output at 

each node is called its activation or node value. 

 
Fig. 4: Neural Network Systems [4] 

 
Fig. 5: Basic structure of NNS [1] 

D. Genetic Algorithms 

 Genetic Algorithm (GA) is a search-based optimization 

technique based on the principles of Genetics and 

Natural Selection. 

 It is frequently used to find optimal or nearly optimal 

solutions to difficult problems which otherwise would 

take a lifetime to solve. 

 It is also used to solve optimization problems, in 

research, and in machine learning. 

 Genetic algorithm is also known as Evolutionary 

Computation. 

 In GA, we have a pool or a population of possible 

solutions to the given problem, these solutions then 

undergo recombination and mutation (like in natural 

genetics) producing new children and these process is 

repeated over various generations. Each individual (or 

candidate solution) is assigned a fitness value (based 

on its objective function value) and the fitter 

individuals are given a higher chance to mate and yield 

more “fitter” individuals. 

 In this way we keep “evolving” better individuals or 

solutions over generation, till we reach a stopping 

criterion. 

 
Fig. 6: Flowchart of GA [3] 
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1) Advantages of Genetic Algorithms: 

 Doesn’t require any derivative information (which 

may not be available for many real-world problems). 

 Have very good parallel capabilities. 

 Is faster and more efficient as compared to the 

traditional methods. 

 Provides a good solutions list;  not just a single 

solution. We will always get solution to the problem, 

which gets good over the time. 

 Useful  when  the  search  space  is  very  large  and  

there  are  a  large  number  of parameters involved. 

 Optimizes both continuous & discrete functions and 

multi-objective problems. 

2) Disadvantages of Genetic Algorithms: 

 GA are not used for all problems, especially 

problems which are easier and for which derivative 

information is available can only be used. 

 Fitness values have to be calculated repeatedly which 

might be computationally expensive for some 

problems. 

 If not implemented properly, the GA may not converge 

to the optimal solution. 

 There is no guarantee on the optimality or the 

quality of the solution. 

VIII. BRANCHES OF AI 

Major branches of artificial intelligence are under: 

A. Perceptive System 

A perceptive system is system that approximates the way a 

human sees, hears, and feels objects. 

B. Vision System 

Vision systems capture, store and manipulate visual images 

and pictures. 

C. Robotics 

Mechanical and computer devices that perform tedious tasks 

with high precision. 

D. Expert System 

Stores knowledge and makes inferences 

E. Learning System 

Computer changes how it functions or reacts to situations 

based on feedback. 

F. Natural Language Processing 

Computers understand things and give reaction to 

statements and commands made in a natural language such 

as English. 

G. Neural Network 

Computer system that can act like or simulate the functioning 

of the human brain. 

 
Fig. 7: Branches of AI [1] 

IX. ADVANTAGES OF USING AI 

Some of advantages of AI Technologies are: 

 Their function is almost limitless 

 No risk of harm 

 They don’t stop 

 Dealing with mundane tasks 

 Taking risks on behalf of humans 

 Increase our technological growth rate 

 Act as aids 

 Jobs can be easily done 

 Error Reduction 

 Difficult Exploration 

 Digital Assistants 

 No Breaks 

 Lesser time required to do job 

 Consistent Performance 

 Dangerous task can be done easily 

 Helpful for exploration of unexplored things 

 Emotionless workforce 

 Decision making etc 

X. DISADVANTAGES OF USING AI 

Some of disadvantages of AI Technologies are: 

 Over reliance on AI 

 Human Feel 

 Inferior 

 Misuse 

 Malfunctioning 

 High cost 

 No replicating human 

 Distribution of power 

 Unemployment 

 Lack of judgment etc 

XI. APPLICATIONS OF AI 

There are wide areas of application for artificial intelligence, 

few are listed below: 

A. Automation 

 Automation is the use of machines, control systems 

and information technologies to optimize productivity 

in the production of goods and delivery of services. 
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 The correct incentive for applying automation is to 

increase productivity, and/or quality beyond possibility 

of current human labor levels so as to realize 

economies of scale, and/or realize predictable quality 

levels. 

 Automation greatly decreases the need for human 

sensory and mental requirements while increasing 

load capacity, speed and repeatability. 

B. Cybernetics 

 Cybernetics in some ways is like the science of 

organization, with special emphasis on the dynamic 

nature of the system being organized. 

 The human brain is just such a complex organization 

which qualifies for cybernetic study. It has all the 

characteristics of feedback, storage, etc. and is also 

typical of many large businesses or Government 

departments. 

 Cybernetics is that of artificial intelligence where the 

aim is to show how artificially manufactured systems 

can demonstrate intelligent behaviour. 

C. Intelligent Control 

 Intelligent Control or self-organizing and learning 

control is a new emerging discipline that is designed 

to deal with problems. Rather than being model based, 

it is experiential based. 

 Intelligent Control is the amalgam of the disciplines 

o f  AI, Systems theory and Operations research. 

 It uses most recent experiences to improve its 

performance through a variety of learning schemes. 

D. Automated Reasoning 

 The study of automated reasoning helps to produce 

software that allows computers to reason completely 

or nearly completely, automatically. 

 Although automated reasoning is considered a 

subfield of artificial intelligence it also has 

connections with theoretical computer science and even 

philosophy. 

E. Data mining 

 Data mining; an interdisciplinary field of computer 

science is the computational process of discovering 

patterns in large data sets involving methods at the 

intersection of artificial intelligence, machine learning, 

statistics, and database systems. 

 The overall goal of the data mining process is to 

extract information from a data set and transform it 

into an understandable structure for further use. 

F. Behavior based Robotics 

 Behavior based robotics is a branch of robotics that 

bridges artificial intelligence (AI), engineering and 

cognitive science. Its dual goals are: 

 To develop methods for con- trolling artificial 

systems, ranging from physical robots to simulated 

ones and other autonomous software agents. 

 To use robotics to model and understand biological 

systems more fully. 

G. Hybrid Intelligent System 

 Hybridization of different intelligent systems is an 

innovative approach to construct computationally 

intelligent systems consisting of artificial neural 

network, fuzzy inference systems, rough set, 

approximate reasoning and derivative free optimization 

methods such as evolutionary computation, swarm 

intelligence, bacterial foraging and so on. 

 The integration of different learning and adaptation 

techniques to overcome individual limitations and 

achieve synergetic effects through hybridization or 

fusion of these techniques in recent years contributed 

to an emergence of large number of new superior class 

of intelligence known as Hybrid Intelligence. 

H. Heavy industry 

 Robots have become common in many industries. 

They are often given jobs that are considered 

dangerous to humans. 

 Robots have proven effective in jobs that are very 

repetitive which may lead to mistakes or accidents due 

to a lapse in concentration and other jobs which 

humans may find degrading. 

I. Hospitals and Medicine 

 A medical clinic can use artificial intelligence 

systems to organize bed schedules, make a staff 

rotation and provide medical information. 

 Artificial neural network are used as clinical decision 

support systems for medical diagnosis such as in 

Concept Processing technology in EMR software. 

 Other tasks in medicine that can potentially be 

performed by artificial intelligence include : 

1) Heart sound analysis. 

2) Computer aided interpretation of medical images. 

Such systems help to scan digital images e.g. from 

computed tomography, for typical appearances and 

to highlight conspicuous sections. A typical 

application is the detection of a tumor. 

J. Speech Recognition 

 It converts spoken words to text. 

 Technology that can recognize speech without being 

targeted at single speaker such as a call center system 

that can record arbitrary voices. 

 
Fig. 8: Speech Recognition of AI [5] 
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K. Pattern Recognition 

 Pattern recognition is the method of receiving raw data 

and deciding an action based on type of pattern. 

 Pattern recognition system made  from sensor that 

collect the observation to be shown , feature extraction 

mechanism that convert numeric or symbolic data from 

given observations  & classification scheme which does 

actual job of classifying observation. 

 
Fig. 9: Pattern Recognition of AI [2] 

L. Handwriting Recognition 

 The ability of computer system to get and interpret 

handwritten input from resources like paper documents, 

photo-graphs, touch screens and other devices. 

 The written text image may be sensed offline from 

piece of paper using optical scanning device. 

 The pen tip movements may also be sensed online i.e. 

pen based computer screen surface 

 
Fig. 10: Handwriting Recognition of AI [1] 

XII. LIST OF COMPANIES USING AI 

There are many companies who have already started using 

artificial intelligence technology; some of companies are 

listed below: 

 CONVERSICA 

 AVISO 

 TAKT 

 TACT 

 COGITO 

 DIGITAL GENIUS 

 CHORUS 

 TALK IQ 

 GONG 

 AMAZON 

 APPLE 

 CLOUDMINDS 

 ENTEFY 

 FACEBOOK etc 

XIII. CONCLUSION 

 In coming future, our intelligent machines will 

completely replace human abilities in various areas. 

Artificial intelligence is defined as the intelligence 

shown by machines or software. 

 Artificial Intelligence is now becoming a popular area 

in computer science as it has intensified our human life 

in various areas. Since, last two decades artificial 

intelligence have greatly improved working 

performance of the manufacturing systems. 

 Moreover, research in the artificial intelligence area has 

given growth to the rapidly growing technology known 

as expert system. 

 Artificial Intelligence continues to play an important 

part in the various areas like design, manufacturing, 

medical, computer games etc. 

 There is bright scope for future in the analysis of 

Network Intrusion 

 Detection to protect the network from intruders and in 

Power system stabilizer for maintaining stability along 

with damping oscillation & providing high quality 

performance. 

 We conclude that further research in this area can be 

done more as there are very promising and profitable 

results that can be obtained using such techniques. Till 

now, scientists have not realized yet the full potential 

and abilities of artificial intelligence. This technology 

along with its applications will likely to show far 

reaching effects on human life in the years to come. 
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