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Foundations and History of Artificial Intelligence

Artificial intelligence is a science and technology based on disciplines such as
Computer Science, Biology, Psychology, Linguistics, Mathematics, and Engineering. A
major thrust of Al is in the development of computer functions associated with human

intelligence, such as reasoning, learning, and problem solving.

Out of the following areas, one or multiple areas can contribute to build an intelligent

system.
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The programming without and with Al is different in following ways —

Programming Without Al

A computer program without Al can
answer the specific questions it is

meant to solve.

Modification in the program leads to

change in its structure.

Modification is not quick and easy. It
may lead to affecting the program

adversely.

What is Al Technique?

Programming With Al

A computer program with Al can
answer the generic questions it is

meant to solve.

Al programs can absorb new

modifications by putting highly
independent pieces of information
together. Hence you can modify even

a minute piece of information of

program  without affecting its
structure.

Quick and Easy program
modification.

In the real world, the knowledge has some unwelcomed properties —

. Its volume is huge, next to unimaginable.
. It is not well-organized or well-formatted.
. It keeps changing constantly.

Al Technique is a manner to organize and use the knowledge efficiently in such a way

that —

. It should be perceivable by the people who provide it.

. It should be easily modifiable to correct errors.



. It should be useful in many situations though it is incomplete or inaccurate.
Al techniques elevate the speed of execution of the complex program it is equipped
with.

Applications of Al
Al has been dominant in various fields such as —
. Gaming — Al plays crucial role in strategic games such as chess, poker, tic-tac-
toe, etc., where machine can think of large number of possible positions based on
heuristic knowledge.
. Natural Language Processing — It is possible to interact with the computer that
understands natural language spoken by humans.
. Expert Systems — There are some applications which integrate machine, software,
and special information to impart reasoning and advising. They provide explanation and
advice to the users.
. Vision Systems — These systems understand, interpret, and comprehend visual
input on the computer. For example,
1. A spying aeroplane takes photographs, which are used to figure out spatial
information or map of the areas.
2. Doctors use clinical expert system to diagnose the patient.
3. Police use computer software that can recognize the face of criminal with the
stored portrait made by forensic artist.
. Speech Recognition — Some intelligent systems are capable of hearing and
comprehending the language in terms of sentences and their meanings while a human
talks to it. It can handle different accents, slang words, noise in the background, change
in human’s noise due to cold, etc.
« Handwriting Recognition — The handwriting recognition software reads the text written
on paper by a pen or on screen by a stylus. It can recognize the shapes of the letters and
convert it into editable text.

« Intelligent Robots — Robots are able to perform the tasks given by a human. They have



sensors to detect physical data from the real world such as light, heat, temperature,
movement, sound, bump, and pressure. They have efficient processors, multiple sensors
and huge memory, to exhibit intelligence. In addition, they are capable of learning from

their mistakes and they can adapt to the new environment.

HISTORY OF ARTIFICIAL INTELLIGENCE
Nowadays, Al is used in almost all industries, giving a technological edge to all
companies integrating Al at scale. According to McKinsey, Al has the potential to create
600 billion dollars of value in retail bring 50 per cent more incremental value in banking
compared with other analytics techniques. In transport and logistics, the potential revenue

jump is 89% more.
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Maturation of Artificial Intelligence (1943-1952)

o Year 1943: The first work which is now recognized as Al was done by Warren
McCulloch and Walter pits in 1943. They proposed a model of artificial neurons.

o Year 1949: Donald Hebb demonstrated an updating rule for modifying the
connection strength between neurons. His rule is now called Hebbian learning.

o Year 1950: The Alan Turing who was an English mathematician and pioneered
Machine learning in 1950. Alan Turing publishes "Computing Machinery and
Intelligence™ in which he proposed a test. The test can check the machine's ability to

exhibit intelligent behavior equivalent to human intelligence, called a Turing test.
The birth of Artificial Intelligence (1952-1956)

o Year 1955: An Allen Newell and Herbert A. Simon created the "first artificial

intelligence program"Which was named as *'Logic Theorist™. This program had proved



38 of 52 Mathematics theorems, and find new and more elegant proofs for some
theorems.

o Year 1956: The word "Artificial Intelligence™ first adopted by American
Computer scientist John McCarthy at the Dartmouth Conference. For the first time, Al

coined as an academic field.

At that time high-level computer languages such as FORTRAN, LISP, or COBOL were

invented. And the enthusiasm for Al was very high at that time.
The golden years-Early enthusiasm (1956-1974)

o Year 1966: The researchers emphasized developing algorithms which can solve
mathematical problems. Joseph Weizenbaum created the first chatbot in 1966, which was
named as ELIZA.

o Year 1972: The first intelligent humanoid robot was built in Japan which was
named as WABOT-1.

The first Al winter (1974-1980)

o The duration between years 1974 to 1980 was the first Al winter duration. Al
winter refers to the time period where computer scientist dealt with a severe shortage of
funding from government for Al researches.

o During Al winters, an interest of publicity on artificial intelligence was decreased.
A boom of Al (1980-1987)

o Year 1980: After Al winter duration, Al came back with "Expert System". Expert
systems were programmed that emulate the decision-making ability of a human expert.
o In the Year 1980, the first national conference of the American Association of

Artificial Intelligence was held at Stanford University.



The second Al winter (1987-1993)

o The duration between the years 1987 to 1993 was the second Al Winter duration.
o Again Investors and government stopped in funding for Al research as due to high

cost but not efficient result. The expert system such as XCON was very cost effective.
The emergence of intelligent agents (1993-2011)

o Year 1997: In the year 1997, IBM Deep Blue beats world chess champion, Gary
Kasparov, and became the first computer to beat a world chess champion.

o Year 2002: for the first time, Al entered the home in the form of Roomba, a
vacuum cleaner.

o Year 2006: Al came in the Business world till the year 2006. Companies like

Facebook, Twitter, and Netflix also started using Al.

Deep learning, big data and artificial general intelligence (2011-present)

o Year 2011: In the year 2011, IBM's Watson won jeopardy, a quiz show, where it
had to solve the complex questions as well as riddles. Watson had proved that it could
understand natural language and can solve tricky questions quickly.

o Year 2012: Google has launched an Android app feature "Google now", which
was able to provide information to the user as a prediction.

o Year 2014: In the year 2014, Chatbot "Eugene Goostman™ won a competition in
the infamous "Turing test."

o Year 2018: The "Project Debater" from IBM debated on complex topics with two
master debaters and also performed extremely well.

o Google has demonstrated an Al program "Duplex" which was a virtual assistant
and which had taken hairdresser appointment on call, and lady on other side didn't notice

that she was talking with the machine.



Now Al has developed to a remarkable level. The concept of Deep learning, big data, and
data science are now trending like a boom. Nowadays companies like Google, Facebook,
IBM, and Amazon are working with Al and creating amazing devices. The future of

Anrtificial Intelligence is inspiring and will come with high intelligence.
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