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ABSTRACT 

Since the beginning, humankind has sought to use elements in the surrounding environment 

to make life easier and the tasks at hand more efficient. In keeping with this tradition, 

people have toyed with and explored the concept of using machines to solve problems since 

ancient times, Only in this 20th century have significant advances occurred, making the 

possibility of an actual manifestation of artificial intelligence more and more a reality. The 

following timeline provides a look at important occurrences in the development of the field 

of artificial intelligence. Those items in bold print are what we considered the most 

significant events in the development of AI. 

This project presents a study of A.I. system and provides a comparison between them , 

Neural Network ,Fuzzy system and Expert system are investigated, and a real-life 

application on A.I. is presented. 
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INTRODUCTION 

The increasing prominence of computers has led to a new way of looking at the world. 

This view sees nature as a form of computation. By applying Artificial Intelligent {Al) 

to the computers to solve difficult problems, whose solutions require human 

intelligence, Together with the neural networks another interesting algorithms approach, 

inspired by the biological behavior; Artificial Intelligent is being applied in complicated 

computer.systems, along with the neural networks. 

The aim of this project is to show and define the Artificial Intelligent system in order to 

use it wisely and have a look on its problems and their solutions. 

In chapter one brief history and background of Artificial Intelligent, Then a discussion 

of the structure of the Artificial Intelligent 

In chapter two brief history of expert system along with biological terminology and 

their benefits and their structures. A brief discussion of their structures, topologies and 

their applications. 

In chapter three concise fuzzy system. What is the use of fuzzy logic, with some brief 

discussion of their structures by using soma of fuzzy methods we will see in example? 

In chapter four brief history of neural networks along with biological terminology and 

their benefits and their structures. A brief discussion of their structures, topologies and 

their applications. 

In chapter five the presentation of the applications in the artificial intelligence. Dealing 

with examples related to applying the artificial intelligence, monthly stream flow 

prediction using artificial neural networks (ANN) on mountain watersheds. The 
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procedure addresses the Selection of input variables, the definition of model 

architecture and the strategy of the learning process. 
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CHAPTER ONE 

Artificial Intelligence system 

1.1. Overview 

This chapter is an introduction to Artificial Intelligence, Artificial intelligence or AI 

shortly is a relative young discipline compared to the by now mature nature sciences 

such as physical or chemistry or biology and mathematics. Detailed historical 

background is provided. A method to choose responses according to its objectives and 

memories, and some way of performing these responses in and on its environment 

1.2. What is Artificial Intelligence System? 

Of fundamental concern in the application of artificial intelligence is the question "what 

is artificial intelligence?" and providing a straightforward. 

The term Artificial is perhaps simple enough to understand, this meaning contrived, 

synthetic, man-made, but what is intelligence? We don't really know intelligence 

means; the field of artificial intelligence has been in existence for approximately 40 

years and provides us with a working and tracking it 

The majority of attempts to precisely define the many-faceted term artificial intelligence 

do not completely succeed the failure here is due to the 

• Non-existence of a precise and comprehensive definition (natural) intelligence itself 

• Scope and 'depth of artificial intelligence in terms of its wide application area and 

the extent of problem to be solved 

And some sources define intelligence as the 

• Ability to acquire, analyze, understand and creatively apply the knowledge 
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• Ability to reason (think) and intelligently handle (behave) 

1.2.1. A General Dermition 

Widely accepted definition of artificial intelligence are both controversial and elusive 

considering the difficulty in defining natural intelligence (NT), it is probable be better 

then to attempt definition of AI then the origin of AI may be traced back to 

conference at Dartmouth college in the summer of 1956 and the broadest definition is 

that: 

AI is field of study that seeks to explain and emulate intelligent behavior in term of 

computational processes 

1.2.2. Another Definition 

• Artificial intelligence is activity carried out by machine that, if carried by human, 

would be considered intelligent From practical point of view, simulating 

intelligence is just a good as actual intelligence 

• Artificial intelligence is branch of computer science dealing with computer 

system implementing a restricted but definite part of human intelligence, 

particularly in knowledge acquisition, perception learning, reasoning, language 

and scan understanding. 

• AI is the field of study that seeks to explain and emulate intelligent behavior in 

the terms of computational processes. 

1.2.3. An Engineering Definition 

Since the applied artificial intelligence, concerned with implementation of 

intelligence system, is type of engineering, or at least an applied science, the question 

is that whether artificial intelligence itself is consequently a branch of engineering or 

an application field of cognitive science. 

From an engineering viewpoint that artificial intelligence is about: 

"Generating representation and procedures that automatically solve problem 

heretofore solved by humans" 

4 
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An engineering approach to AI requires the development of programs; that is 

algorithms and databases that exhibit intelligent behavior. Figure 1.1 shows 

cbaracteriz.ation of intelligent behavior without defining intelligence. Since this 

autonomous capability is a form of advanced computation, an alternative descriptor 

might be machine intelligence this reinforces our previous definition since: 

• Mechaniz.ation of intelligence implies the need for an explicit and quantitative 

description 

• Codifying expert knowledge is articulating intelligence. 

Emulate intelligent behavior 

"Examples" 

Find path Determine the Meaning" 
Of a Sentence 

Describe the contents of Prove a Theorem 
a scene form visual 

/ 
These are the ramification of intelligence behavior that do not require general definition 

or characterization of intelligence. 

Figure 1.1 AI goals via example of intelligence behavior 
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t.3. Artificial Intelligence History and Evolution 

Since the beginning, humankind has sought to use elements in the surrounding 

environment to make life easier and the tasks at hand more efficient. In keeping with 

this tradition. people have toyed with and explored the concept of using machines to 

solve problems since ancient times. The development of these ideas can be seen as far 

back as ancient Greece, with the mention of intelligent machines in mythology ( e.g., 

Ephesus and Pygmalion). Most people are aware of the development of calculators ("the 

brains of Al") throughout history. The earliest type was the abacus, which was used in 

China. The Egyptians invented a counting machine that used pebbles some time before 

Herodotus noted its use. The Greeks and Romans had similar devices. These early 

attempts reflected an underlying desire to replicate human reasoning in nonhuman 

forms. This desire remained at the back of human consciousness over the centuries, with 

occasional advances furthering the goal of creating 'thinking machines.' Only in this 

20th century have significant advances occurred, making the possibility of an actual 

manifestation of artificial intelligence more and more a reality.[ 1] 

The following timeline provides a look at important occurrences in the development of 

the field of artificial intelligence those items in bold print are what we considered the 

most significant events in the development of AI. To investigate a topic further 

6th century B.C. Chinese develop abacus 

5th century B.C. Aristotle invented syllogistic logic, the first formal deductive 

reasoning system. 

13th century Talking heads were said to have been created, Roger Bacon and Albert 

the Great reputedly among the owners. Ramon Lull, Spanish theologian, invented 

machines for discovering non.mathematical truths through combinatory 

15th century Invention of printing using moveable type. Gutenberg Bible printed 

(1456). 

15th-16th century Clocks, the first modem measuring machines, were first produced 

using lathes. 

16th century Clockmakers extended their craft to creating mechanical animals and 

other novelties. Rabbi Loews of Prague is said to have invented the Golem, a clay man 

brought to life (1580). 
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17th century early in the century, Descartes proposed that bodies of animals are 

nothing more than complex machines. Many other 17th century thinkers offered 

variations and elaborations of Cartesian mechanism Wilhelm Schickard (1592-1635), 

invented an automatic digital calculator (1633) Hobbes published The Leviathan, 

containing a material and combinatorial theory of thinking. Pascal created the first 

mechanical digital calculating machine (1642). Leibniz improved Pascal's machine to 

do multiplication & division (1673) and envisioned a universal calculus of reasoning by 

which argument couJd be decided mechanically 

18th century the 18~ century saw a profusion of mechanical toys, including the 

celebrated mechanical duck of Vaucanson and von Kemp Len's phony mechanical 

chessplayer,TheTurk(l 769) 

19th century Ladies (led by Ned Ladd) destroyed machinery in England ( 1811- 1816). 

Mary Shelley published the story of Frankenstein's monster (1818). George Boole 

developed a binary algebra representing (some) "laws of thought." 

20th century Bertrand Russell and Alfred North Whitehead published Principia 

Mathematic, which revolutionized formal logic. Russell, Ludwig Wittgenstein, and 

Rudolf Carnal lead philosophy into logical analysis of knowledge, as it shown in Figure 

l 2 timeline provides a look at important occurrences in the development of the field of 

artificial intelligence.[2] 

The birth of Al 
First Electronic 

computer 

First commercial. 
stored program 
computer 

AI-based hardware sells 
Start ofDoD's Advanced $425 million to companies 

Research Projects = 
. svs beats 

First Expert ?ystern ~s 

I Mrco,..,ortd program. 
Llsp language SHRDLU created 
developed 

AI mi1itarv sy~ 
used effectwely m 
DESERT STORM 

PROLOG language 
revealed Logic Theorist developed 

Figure 1.2 AI timeline provide 
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The Birth of AI (1945-56): 

It was the postwar period (1945-1956) that Artificial Intelligence first emerged as a 

widely discussed field. What propelled the birth of Artificial Intelligence was the arrival 

of modem computer technology. The development of the modem computer technology 

affected the AI research tremendously. Many pioneers of AI broke away from the 

traditional approach of artificial neurons and decided that the human thought could be 

more efficiently emulated with modem digital computer. Those who did not accept 

digital computers as the new approach stayed in the parallel field of neural network [3] 

The Dawning Age of AI (I~) 

1956-1963 represents the dawning of an intensive AI wave. During this period, major 

AI research centers concentrated their work on two main themes. First, the attempt to 

limit the breadth of searches in trial-and-error problems led to the initiation of projects 

such as Logic Theorist (considered as the first AI program), Geometry Theorem Proved, 

and SAINT. Next, the study on computer learning includes projects on chess, checkers. 

and pattern recognition programs. Specialized list-processing AI languages such as 

LISP were also developed in MIT and other places in 1958.[4] 

lbe Maturation of AI (1963-70) 

By mid 60's. AI had become the common goal of thousands of different studies. AI 

researchers utilized their programming techniques and the improved computers in 

pursuing various projects. However, the memories of computers during these years were 

still very limited. Perception and knowledge representation in computers became the 

theme of many AI researches. With the booming of AI, the rival science of artificial 

neural network would face the downfall especially after the exposure of basic flaws in 

its researching ''Perception" by Minsk and Popert. 

The Speciali7.ation of Various AI Studies (1970's) 

Different AI-related studies had developed into recognizable specialties during the 70's. 

Edward Feigenbaum pioneered the research on expert systems; Roger Shank promoted 

language analysis with a new way of interpreting the meaning of words; Marvin Minks 

propelled the field of knowledge representation a step further with his new structures for 
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representing mental constructs; Douglas Lenat explored automatic learning and the 

nature of heuristics; David Marr improved computer vision; the authors of PROLOO 

language presented a convenient higher language for AI researches. The special.iz.ation 

of AI in the 70's greatly strengthened the backbone of AI theories. However, AI 

application were still few and premature.[5] 

The Unfulfilled Expecbltioos (1980's) 

The 1980's were a period of roller coasting for Al. The anti-science tradition of the 

public was improved greatly following the appearance of Star Wars movies and the new 

popularity of the personal computers. XCON, the first expert system employed in 

industrial world, symbolized the budding of real AI application. Wrthin four years, 

XCON had grown tenfold with an investment of fifty person-years in the program and 

an achievement of saving about forty million dollar's in testing and manufacturing costs 

for the industrial clients. Following the brilliant success was the AI boom. The number 

of AI groups increased tremendously and in 1985, 150 companies spent about $1 billion 

altogether on internal AI groups. However, the fundamental AI algorithm was still 

unsatisfying. As Marvin Minsk warned the over-confident public: these seemingly 

intelligent programs simply make dumb decisions faster. Indeed, the warning 

foreshadowed the downfall of AI industry in late 80's. The replacing of LISP machines 

by standard microcomputers with AI software's in the popular C language in 1987 and 

the instability of expert systems caused a painful transition on expert system industry; 

the computer vision industry also suffered from a big setback when Machine Vision 

International crashed in 1988; one other major loss was the failure in Autonomous Land 

Vehicle project (AI drivers + Robotics). The AI industry started recovering at the end of 
the 80's but learning from the past experience, public assumed a much more 

conservative view on AI ever since. Another notable event is the revisiting of neural 

network: with the work done by the Parallel Distributed Processing Study Group. In 

1989, about three hundred companies were founded to compete for the predicted $1 

billion market for neural nets by end of the century. [6] 
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AI Being Incorporated in War (early 1990's) 

The Persian Gulf War in the early 90's proved the importance of AI research for military 

use. Tasks as simple as packing a transport plane and as complicated as the timing and 

coordination of Operation Desert Storm were assisted by AI-oriented expert systems. 

Advanced weapons such as "cruise missiles" were equipped with technologies 

previously studies in different AI-related fields such as Robotics and Machine Vision. 

Two projects succession the Automated Land Vehicle project were the Pilot's Associate 

project (electronic copilot) and the Battle Management System project (military expert 

systems ).[7] 

New AI Applications (late 1990's) 

The victory of Deep Blue over chess champion Kasparov in 1996 led to a new summit 

of AI gaming. A new branch of expert systems has been expected to prosper as Genetic 

Engineering matures. Manipulating such gigantic knowledge base of human DNA map 

(Bioinfonnatics) will require very specialized algorithms and AI researches.[8) 

1.4. The Characteristics of Artificial Intelligence System 

• Imitation of the human reasoning process . 

Sequential information processing . 

· Explicit knowledge representation. 

Use of deductive reasoning . 

Leaming is outside system . 

• 
• 
• 
• 

1.5. Artificial Intelligence Method 

Artificial intelligence problems span abroad array of application areas of human 

active. The problem to be solved are not only numerous but also divers, and quit 

dissimilar, they require fundamentally different approaches for problem solution. But 

the question that consequently arises is whether there are same common, general 

methods of problem solving, compatible with the large spectrum of solution? And of 

course the answer is a great extent affirmative, the most suitable AI methods will be 

10 



.. 
briefly reviewed, in terms of the role they play in the process of problem of solving, 

the method are grouped into: 

• Knowledge representation 

• Solution search 

• Reasoning 

• Machine learning 

1.5.1. Knowledge representation 

Knowledge representations reasoning with the knowledge are two major building 

blocks of contemporary AI system, capturing for later essential features of a 

knowledge-domain in a form convenient for later knowledge processing is the first 

constructive step towards the building of an intelligent, Knowledge-based system 

belonging to the knowledge acquisition phase of the building process. Here a form 

has to be found for the abstract representation of facts and the relationship between 

the facts that will cover as much of domain knowledge as possible. In addition to 

confined generality, knowledge representation method should include the 

representation of qualitative and semantic knowledge as well as meat- knowledge 

with reference to this possible knowledge levels to dealt in the Al as depicted in 

fig 13 should be kept in mind. 

Figure 1.3 Knowledge Levels 
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