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ABSTRACT 

Artificial intelligence (AI) is basically a part of science and engineering of making intelligent machines or the 

machines that can work intelligently. It means that the devices show their best possible behavior much better than 

humans in a specific task for which it is made for. This paper is highly technical and specialized, and is deeply 

divided into subfields that often fail to communicate with each other. This research is divided into several technical 

issues where some subfields focuses on the solution of specific problem while other focus on one of the 

accomplishment of particular tool or towards the accomplishment of particular applications. After years of 

researching on AI, scientists have discovered many applications where AI can be used. AI research includes 

reasoning, learning, knowledge, perception, and the ability to move and manipulate objects. Today AI is used in 

medical diagnosis, stock trading, robot control, law, remote sensing, scientific discovery and toys. AI is always been 

a subject of tremendous optimism but has also suffered stunning setbacks. This paper discusses all the essential 

things about AI in detail so that after reading this one can have a deep knowledge about the world of AI and also can 

have a vision of seeing the changed world by it. 
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1. INTRODUCTION 

 

1.1 Artificial Intelligence (AI) is branch of computer science concerned with making computers behave like humans. 

AI is the intelligence exhibited by machines or software, and the branch of computer science that develops machines 

and software with intelligence. Major AI researchers and textbooks define the field as "the study and design of 

intelligent agents", where an intelligent agent is a system that show their best possible behavior much better than 

humans in a specific task for which it is made for . John McCarthy, who coined the term in 1955, defines it as "the 

science and engineering of making intelligent machines". 

1.2 AI research is highly technical and specialized, and is deeply divided into subfields that often fail to communicate 

with each other. Some of the division is due to social and cultural factors: subfields have grown up around particular 

institutions and the work of individual researchers. AI research is also divided by several technical issues. Some 
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subfields focus on the solution of specific problems. Others focus on one of several possible approaches or on the use 

of a particular tool or towards the accomplishment of particular applications. 

The central problems (or goals) of AI research include reasoning, knowledge, planning, learning, communication, 

perception and the ability to move and manipulate objects. General intelligence (or "strong AI") is still among the 

field's long term goals. Currently popular approaches include statistical methods, computational intelligence and 

traditional symbolic AI. There are an enormous number of tools used in AI, including versions of search and 

mathematical optimization, logic, methods based on probability and economics, and many others. 

1.3 The field was founded on the claim that a central property of humans, intelligence—the sapience of Homo 

sapiens—can be so precisely described that it can be simulated by a machine. This raises philosophical issues about 

the nature of the mind and the ethics of creating artificial beings, issues which have been addressed by myth, fiction 

and philosophy since antiquity. Artificial intelligence has been the subject of tremendous optimism but has also 

suffered stunning setbacks. Today it has become an essential part of the technology industry and many of the most 

difficult problems in computer science. 

 

2. EXPLORATION OF ARTIFICIAL INTELLIGENCE IN VARIOUS FIELDS 

 
The various fields of artificial intelligence in which scientists have researched or researching so that a normal 

electronic machine can become an intelligent machine are:- 

 

2.1 DEDUCTION REASONING AND PROBLEM SOLVING 
 
Early AI researchers tried to develop algorithms that imitated them, but by step-by-step reasoning that they could 

solve puzzles or make logical deductions. By the late 1980s and 1990s, AI research had also developed highly 

successful methods for dealing with uncertain or incomplete information, employing concepts from probability and 

economics. 

For difficult problems, most of these algorithms required enormous computational resources – most experience a 

"combinatorial explosion": the amount of memory or computer time required becomes astronomical when the 

problem goes beyond a certain size. The search for more efficient problem-solving algorithms is a high priority for AI 

research. 

Human beings solve most of their problems using fast, intuitive judgments rather than the conscious, step-by-step 

deduction that early AI research was able to model. AI has made some progress at imitating this kind of "sub-

symbolic" problem solving: embodied agent approaches emphasize the importance of sensorimotor skills to higher 

reasoning; neural net research attempts to simulate the structures inside the brain that give rise to this skill; statistical 

approaches to AI mimic the probabilistic nature of the human ability to guess. 

 

2.2 KNOWLEDGE REPRESENTATION 

 
Knowledge representation and knowledge engineering are central to AI research. Many of the problems machines are 

expected to solve will require extensive knowledge about the world. Among the things that AI needs to represent are: 

objects, properties, categories and relations between objects; situations, events, states and time; causes and effects; 

knowledge about knowledge (what we know about what other people know); and many other. A representation of 

"what exists" is ontology: the set of objects, relations, concepts and so on that the machine knows about. The most 

general are called upper ontology’s, which attempt to provide a foundation for all other knowledge. 

Among the most difficult problems in knowledge representation are: 

Many of the things people know take the form of "working assumptions." For example, if a bird comes up in 

conversation, people typically picture an animal that is fist sized, sings, and flies. None of these things are true about 

all birds. John McCarthy identified this problem in 1969 as the qualification problem: for any commonsense rule that 

AI researchers care to represent, there tend to be a huge number of exceptions. Almost nothing is simply true or false 

in the way that abstract logic requires. AI research has explored a number of solutions to this problem. 

The number of atomic facts that the average person knows is astronomical. Research projects that attempt to build a 

complete knowledge base of common sense knowledge require enormous amounts of laborious ontological 

engineering — they must be built, by hand, one complicated concept at a time. A major goal is to have the computer 

understand enough concepts to be able to learn by reading from sources like the internet, and thus be able to add to its 

own ontology. 
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Much of what people know is not represented as "facts" or "statements" that they could express verbally. For example, 

a chess master will avoid a particular chess position because it "feels too exposed" or an art critic can take one look at 

a statue and instantly realize that it is a fake. These are intuitions or tendencies that are represented in the brain non-

consciously and sub-symbolically. Knowledge like this informs, supports and provides a context for symbolic, 

conscious knowledge. As with the related problem of sub-symbolic reasoning, it is hoped that situated AI, 

computational intelligence, or statistical AI will provide ways to represent this kind of knowledge. 

 

2.3 LEARNING 

 
Machine learning is the study of computer algorithms that improve automatically through experience and has been 

central to AI research since the field's inception. 

Unsupervised learning is the ability to find patterns in a stream of input. Supervised learning includes both 

classification and numerical regression. Classification is used to determine what category something belongs in, after 

seeing a number of examples of things from several categories. Regression is the attempt to produce a function that 

describes the relationship between inputs and outputs and predicts how the outputs should change as the inputs 

change. In reinforcement learning the agent is rewarded for good responses and punished for bad ones. These can be 

analyzed in terms of decision theory, using concepts like utility. The mathematical analysis of machine learning 

algorithms and their performance is a branch of theoretical computer science known as computational learning theory. 

Within developmental robotics, developmental learning approaches were elaborated for lifelong cumulative 

acquisition of repertoires of novel skills by a robot, through autonomous self-exploration and social interaction with 

human teachers, and using guidance mechanisms such as active learning, maturation, motor synergies, and imitation. 

 

2.4 PERCEPTION 

 
Machine perception is the ability to use input from sensors (such as cameras, microphones, tactile sensors, sonar and 

others more exotic) to deduce aspects of the world. Computer vision is the ability to analyze visual input. A few 

selected sub problems are speech recognition, facial recognition and object recognition. 

 
2.5 MOTION AND MANIPULATION 

 
The field of robotics is closely related to AI. Intelligence is required for robots to be able to handle such tasks as 

object manipulation and navigation, with sub-problems of localization(knowing where you are, or finding out where 

other things are), mapping (learning what is around you, building a map of the environment), and motion planning 

(figuring out how to get there) or path planning (going from one point in space to another point, which may involve 

compliant motion - where the robot moves while maintaining physical contact with an object). 

 
2.6 LONG TERM GOALS 
 
Among the long-term goals in the research pertaining to artificial intelligence are; (1) Social intelligence, (2) 

Creativity, and (3) General intelligence. 

 

 

2.7 CREATIVITY 
A sub-field of AI addresses creativity both theoretically (from a philosophical and psychological perspective) and 

practically (via specific implementations of systems that generate outputs that can be considered creative, or systems 

that identify and assess creativity). Related areas of computational research are artificial intuition and artificial 

thinking. 

 

2.8 GENERAL INTELLIGENCE 

 
Many researchers think that their work will eventually be incorporated into a machine with general intelligence 

(known as strong AI), combining all the skills above and exceeding human abilities at most or all of them. A few 
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believe that anthropomorphic features like artificial consciousness or an artificial brain may be required for such a 

project. 

Many of the problems above may require general intelligence to be considered solved. For example, even a 

straightforward, specific task like machine translation requires that the machine read and write in both languages 

(NLP), follow the author's argument (reason), know what is being talked about (knowledge), and faithfully reproduce 

the author's intention (social intelligence). A problem like machine translation is considered "AI-complete". In order 

to solve this particular problem, you must solve all the problems. 

 

3. COGNITIVE SCIENCE 

 
Cognitive science is the interdisciplinary scientific study of the mind and its processes.AI is basically a part of 

cognitive science. It examines what cognition is, what it does and how it works. It includes research on intelligence 

and behavior, especially focusing on how information is represented, processed, and transformed (in faculties such as 

perception, language, memory, reasoning, and emotion) within nervous systems (human or other animal) and 

machines (e.g. computers). Cognitive science consists of multiple research disciplines, including psychology, artificial 

intelligence, philosophy, neuroscience, linguistics, and anthropology. It spans many levels of analysis, from low-level 

learning and decision mechanisms to high-level logic and planning; from neural circuitry to modular brain 

organization. The fundamental concept of cognitive science is "that thinking can best be understood in terms of 

representational structures in the mind and computational procedures that operate on those structures." 

 

Artificial intelligence (AI) involves the study of cognitive phenomena in machines. One of the practical goals of AI is 

to implement aspects of human intelligence in computers. Computers are also widely used as a tool with which to 

study cognitive phenomena. Computational modeling uses simulations to study how human intelligence may be 

structured.  

There is some debate in the field as to whether the mind is best viewed as a huge array of small but individually feeble 

elements (i.e. neurons), or as a collection of higher-level structures such as symbols, schemas, plans, and rules. The 

former view uses connectionism to study the mind, whereas the latter emphasizes symbolic computations. One way to 

view the issue is whether it is possible to accurately simulate a human brain on a computer without accurately 

simulating the neurons that make up the human brain. 

 

4. THE TURING TEST 

 
Turing test, in artificial intelligence, a test proposed (1950) by the English mathematician Alan M. Turing to 

determine whether a computer can “think.” 

 

There are extreme difficulties in devising any objective criterion for distinguishing “original” thought from 

sufficiently sophisticated “parroting”; indeed, any evidence for original thought can be denied on the grounds that it 

ultimately was programmed into the computer. Turing sidestepped the debate about exactly how to define thinking by 

means of a very practical, albeit subjective, test: if a computer acts, reacts, and interacts like a sentient being, then call 

it sentient. To avoid prejudicial rejection of evidence of machine intelligence, Turing suggested the “imitation game,” 

now known as the Turing test: a remote human interrogator, within a fixed time frame, must distinguish between a 

computer and a human subject based on their replies to various questions posed by the interrogator. By means of a 

series of such tests, a computer’s success at “thinking” can be measured by its probability of being misidentified as the 

human subject. 

 

5. MAJOR DEVELOPMENTS DONE IN THE LAST 50 YEARS 

 
Artificial Intelligence (AI) is the key technology in many of today's novel applications, ranging from banking 

systems that detect attempted credit card fraud, to telephone systems that understand speech, to software systems 

that notice when you're having problems and offer appropriate advice. These technologies would not exist today 

without the sustained federal support of fundamental AI research over the past 50 years.  

Although there are some fairly pure applications of AI -- such as industrial robots, or the Intellipath TM pathology 

diagnosis system recently approved by the American Medical Association and deployed in hundreds of hospitals 

worldwide -- for the most part, AI does not produce stand-alone systems, but instead adds knowledge and reasoning 
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to existing applications, databases, and environments, to make them friendlier, smarter, and more sensitive to user 

behavior and changes in their environments. The AI portion of an application (e.g., a logical inference or learning 

module) is generally a large system, dependent on a substantial infrastructure. Industrial R&D, with its relatively 

short time-horizons, could not have justified work of the type and scale that has been required to build the 

foundation for the civilian and military successes that AI enjoys today. And beyond the myriad of currently 

deployed applications, ongoing efforts that draw upon these decades of federally-sponsored fundamental research 

point towards even more impressive future capabilities:  

• Autonomous vehicles: A DARPA-funded onboard computer system from Carnegie Mellon University drove a van 

all but 52 of the 2849 miles from Washington, DC to San Diego, averaging 63 miles per hour day and night, rain or 

shine;  

• Computer chess: Deep Blue, a chess computer built by IBM researchers, defeated world champion Gary Kasparov 

in a landmark performance;  

• Mathematical theorem proving: A computer system at Argonne National Laboratories proved a long-standing 

mathematical conjecture about algebra using a method that would be considered creative if done by humans;  

•  Scientific classification: A NASA system learned to classify very faint signals as either stars or galaxies with 

superhuman accuracy, by studying examples classified by experts;  

• Advanced user interfaces: PEGASUS is a spoken language interface connected to the American Airlines EAASY 

SABRE reservation system, which allows subscribers to obtain flight information and make flight reservations via a 

large, on-line, dynamic database, accessed through their personal computer over the telephone.  

 

Intellectually, AI depends on a broad intercourse with computing disciplines and with fields outside computer 

science, including logic, psychology, linguistics, philosophy, neuroscience, mechanical engineering, statistics, 

economics, and control theory, among others.  

 

6. DISADVANTAGES OF USING ARTIFICIAL INTELLIGENCE 

 
AI is always been a subject of tremendous optimism but has also suffered stunning setbacks. Even though it has no 

need of biological urges such as sleeping and eating, it has a limited sensory input. Compared to a biological mind, 

an artificial mind is only capable of taking in a small amount of information. This is because of the need for 

individual input devices. The most important input that we humans take in is the condition of our bodies. Because 

we feel what is going on with our own bodies, we can maintain them much more efficiently than an artificial mind. 

At this point, it is unclear whether that would be possible with a computer system. Problem-solving for AI does not 

require emotional considerations. When people make decisions, sometimes those decisions are based on emotion 

rather than logic.  

Life without emotion is death. If a human does not capable of making decisions while considering emotion, it may 

become rational. He or she will make a decision without considering consequences among his family, friends, or 

love ones. AI has a limited sensory input. It may remember some memorable experiences but it cannot feel the 

significance while it is living. AI does not capable of healing. If biological system can heal with time and treatment, 

AI needs to shut down for maintenance. If robots start replacing human resources in every field, we will have to deal 

with serious issues like unemployment in turn leading to mental depression, poverty and crime in the society. 

Human beings deprived of their work life may not find any means to channelize their energies and harness their 

expertise. Human beings will be left with empty time. 

 

Secondly, replacing human beings with robots in every field may not be a right decision to make. There are many 

jobs that require the human touch. Intelligent machines will surely not be able to substitute for the caring behavior of 

hospital nurses or the promising voice of a doctor. Intelligent machines may not be the right choice for customer 

service. 

Apart from these concerns, there are chances that intelligent machines overpower human beings. Machines may 

enslave human beings and start ruling the world. Imagine artificial intelligence taking over human intellect! The 

picture is definitely not rosy. 

 

Some thinkers consider it ethically wrong to create artificial intelligent machines. According to them, intelligence is 

God’s gift to mankind. It is not correct to even try to recreate intelligence. It is against ethics to create replicas of 

human beings. 
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7. CONCLUSION 

 
In conclusion I will only say that if we see only the drawbacks of artificial intelligence then how will we progress? 

Or how we will develop? So as from the above mentioned developments, explorations and facts we can predict that 

AI will be most tremendous and revolutionary branch in near future. These developments will help the mankind to 

live their life full with comfort, style, luxury, and many more.   
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