Artificial Intelligence (Al) Tutorial

The Artificial Intelligence tutorial provides an introduction to Al which will help you to
understand the concepts behind Artificial Intelligence. In this tutorial, we have also
discussed various popular topics such as History of Al, applications of Al, deep learning,
machine learning, natural language processing, Reinforcement learning, Q-learning,
Intelligent agents, Various search algorithms, etc.

Our Al tutorial is prepared from an elementary level so you can easily understand the
complete tutorial from basic concepts to the high-level concepts.

What is Artificial Intelligence (Al)?

In today's world, technology is growing very fast, and we are getting in touch with different
new technologies day by day.

Here, one of the booming technologies of computer science is Artificial Intelligence which is
ready to create a new revolution in the world by making intelligent machines.The Artificial
Intelligence is now all around us. It is currently working with a variety of subfields, ranging
from general to specific, such as self-driving cars, playing chess, proving theorems, playing
music, Painting, etc.

Al is one of the fascinating and universal fields of Computer science which has a great scope
in future. Al holds a tendency to cause a machine to work as a human.

Artificial Intelligence is composed of two words Artificial and Intelligence, where Artificial
defines "man-made," and intelligence defines "thinking power", hence Al means "a man-
made thinking power."

So, we can define Al as:

"It is a branch of computer science by which we can create intelligent machines which can
behave like a human, think like humans, and able to make decisions."

Artificial Intelligence exists when a machine can have human based skills such as learning,
reasoning, and solving problems

With Artificial Intelligence you do not need to preprogram a machine to do some work,
despite that you can create a machine with programmed algorithms which can work with
own intelligence, and that is the awesomeness of Al.

It is believed that Al is not a new technology, and some people says that as per Greek myth,
there were Mechanical men in early days which can work and behave like humans.

Why Artificial Intelligence?

Before Learning about Artificial Intelligence, we should know that what is the importance of
Al and why should we learn it. Following are some main reasons to learn about Al:



With the help of Al, you can create such software or devices which can solve real-
world problems very easily and with accuracy such as health issues, marketing, traffic
issues, etc.

With the help of Al, you can create your personal virtual Assistant, such as Cortana,
Google Assistant, Siri, etc.

With the help of Al, you can build such Robots which can work in an environment
where survival of humans can be at risk.

Al opens a path for other new technologies, new devices, and new Opportunities.

Goals of Artificial Intelligence

Following are the main goals of Artificial Intelligence:
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Replicate human intelligence
Solve Knowledge-intensive tasks
An intelligent connection of perception and action
Building a machine which can perform tasks that requires human intelligence such
as:
o Proving a theorem
o Playing chess
o Plan some surgical operation
o Driving a car in traffic
Creating some system which can exhibit intelligent behavior, learn new things by
itself, demonstrate, explain, and can advise to its user.

What Comprises to Artificial Intelligence?

Artificial Intelligence is not just a part of computer science even it's so vast and requires lots
of other factors which can contribute to it. To create the Al first we should know that how
intelligence is composed, so the Intelligence is an intangible part of our brain which is a
combination of Reasoning, learning, problem-solving perception, language understanding,

etc.

To achieve the above factors for a machine or software Artificial Intelligence requires the
following discipline:
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Mathematics
Biology
Psychology
Sociology
Computer Science
Neurons Study
Statistics

Advantages of Artificial Intelligence

Following are some main advantages of Artificial Intelligence:

o

High Accuracy with less errors: Al machines or systems are prone to less errors and
high accuracy as it takes decisions as per pre-experience or information.



o High-Speed: Al systems can be of very high-speed and fast-decision making, because
of that Al systems can beat a chess champion in the Chess game.

o High reliability: Al machines are highly reliable and can perform the same action
multiple times with high accuracy.

o Useful for risky areas: Al machines can be helpful in situations such as defusing a
bomb, exploring the ocean floor, where to employ a human can be risky.

o Digital Assistant: Al can be very useful to provide digital assistant to the users such as
Al technology is currently used by various E-commerce websites to show the
products as per customer requirement.

o Useful as a public utility: Al can be very useful for public utilities such as a self-
driving car which can make our journey safer and hassle-free, facial recognition for
security purpose, Natural language processing to communicate with the human in
human-language, etc.

o Enhanced Security: Al can be very helpful in enhancing security, as It can detect and
respond to cyber threats in real time, helping companies protect their data and
systems.

o Aid in Research: Al is very helpful in the research field as it assists researchers by
processing and analyzing large datasets, accelerating discoveries in fields such as
astronomy, genomics, and materials science.

Disadvantages of Artificial Intelligence

Every technology has some disadvantages, and thesame goes for Artificial intelligence. Being
so advantageous technology still, it has some disadvantages which we need to keep in our
mind while creating an Al system. Following are the disadvantages of Al:

o High Cost: The hardware and software requirement of Al is very costly as it requires
lots of maintenance to meet current world requirements.

o Can't think out of the box: Even we are making smarter machines with Al, but still
they cannot work out of the box, as the robot will only do that work for which they
are trained, or programmed.

o No feelings and emotions: Al machines can be an outstanding performer, but still it
does not have the feeling so it cannot make any kind of emotional attachment with
human, and may sometime be harmful for users if the proper care is not taken.

o Increase dependency on machines: With the increment of technology, people are
getting more dependent on devices and hence they are losing their mental
capabilities.

o No Original Creativity: As humans are so creative and can imagine some new ideas
but still Al machines cannot beat this power of human intelligence and cannot be
creative and imaginative.

o Complexity: Making and keeping Al systems can be very complicated and
need a lot of knowledge. This can make it hard for some groups or people to
use them.

o Job Concerns: As Al gets better, it might take away not just basic jobs but also
some skilled ones. This worries people about losing jobs in different fields.



Challenges of Al

Artificial Intelligence offers incredible advantages, but it also presents some challenges that
need to be addressed:

o Doing the Right Thing: Al should make the right choices, but sometimes it doesn't. It
can make mistakes or do things that aren't fair. We need to teach Al to be better at
making good choices.

o Government and Al: Sometimes, governments use Al to keep an eye on people. This
can be a problem for our freedom. We need to make sure they use Al in a good way.

o Bias in Al: Al can sometimes be a bit unfair, especially when it comes to recognizing
people's faces. This can cause problems, especially for people who aren't like the
majority.

o Al and Social Media: What you see on social media is often decided by Al. But
sometimes, Al shows things that aren't true or are kind of mean. We need to make
sure Al shows the right stuff.

o Legal and Regulatory Challenges: The rapid evolution of Al has outpaced the
development of comprehensive laws and regulations, leading to uncertainty about
issues like liability and responsibility.

Al Tools and Services

Al tools and services are advancing quickly, and this progress can be linked back to a
significant moment in 2012 when the AlexNet neural network came onto the scene. This
marked the start of a new era for high-performance Al, thanks to the use of GPUs and
massive data sets. The big shift was the ability to train neural networks using huge amounts
of data on multiple GPU cores simultaneously, making it a more scalable process.

o Transformers: Google found a better way to train Al using lots of regular computers
with special chips called GPUs. This discovery made transformers possible.
Transformers help Al learn from data that doesn't have labels, like teaching a
computer to understand language.

o Hardware Improvements: Companies like Nvidia improved the inner workings of
these GPUs. They made them really good at handling the math Al needs to do. This
teamwork between better hardware, smarter Al software, and computer data
centers made Al a million times better! Nvidia is also working with companies that
offer cloud computing to make it easier for others to use this powerful Al.

o GPTs: Before, if a company wanted to use Al, they had to start from scratch, which
was expensive and time-consuming. Now, companies like OpenAl, Nvidia, Microsoft,
and Google offer pre-trained Al models. These models can be fine-tuned for specific
tasks at a lower cost and with less effort. It's like buying a ready-made cake and
adding your own frosting instead of baking the whole cake from scratch. This helps
companies use Al faster and with less risk.

o Al in the Cloud: Using Al can be tricky because it needs lots of data work. Big cloud
companies like AWS, Google, Microsoft, IBM, and Oracle are making it easier.
They're offering Al services that help with the hard parts, like getting data ready,
building Al models, and putting them into apps.

o Advanced Al for Everyone: Some groups are making really smart Al models and
sharing them. OpenAl, for example, has models that are good at chatting,



understanding language, making images, and writing code. Nvidia is another, and
they're not tied to one cloud company. Many others are making special Al models for
different jobs and industries. It's like having a library of powerful tools for lots of
different tasks.

Jobs and Opportunities

Many companies require highly skilled individuals in Al. As companies integrate Al into their
operation, there will be a need for individuals to implement it. Some roles that companies
hire are:

Machine learning engineer
Data Scientist

Al Research Scientist
Computer Vision Engineer
NLP Engineer

Al Product Manager

Al Marketing Specialist

Features of Artificial Intelligence

Artificial Intelligence is a technology that aims at replicating human intelligence. It has
numerous applications across various sectors, from enhancing customer experiences to
disease diagnosis. Some key features of Al are:

Ability to learn - Al systems can improve their performance eventually by learning from
data and past experiences.

Logical decision making — Al systems are fed with large amounts of data to understand and
recognize patterns for analysis and decision making.

Adaptability — Al systems can adjust and adapt to changes in data.

Efficient automation - Al would efficiently execute repetitive tasks and processes.
Versatility — Al can be widely applied for various tasks across all fields like businesses,
automotive, health, and many others.



