What is Al?

If we want to understand what Al is, then we have to understand what is
Intelligence first.

The answer is very simple, “The ability to make decisions, solve problems
and learn from experience and new things is called Intelligence. “

Similarly, the ability to make decisions, solve problems and learn like
human beings by machines is called Artificial Intelligence.

Al allows machines to do tasks that usually need human intelligence, such
as understanding language, recognizing pictures, making decisions, or
even playing games.

Al is very important to perform simple tasks as well as complex tasks which
take more time and effort.

What is Al in Simple Words?

o Artificial = Made by humans (not natural).
¢ Intelligence = Ability to think and understand.

So, Al is human-made intelligence that helps machines act smart.

Examples of Al in Real Life

1. Voice Assistants (Siri, Alexa, Google Assistant) — They
understand your voice and do what you say, like playing music or
setting alarms.

2. Self-Driving Cars — These cars use Al to see the road, follow
signals, and avoid accidents.

3. Google Maps - Al helps find the best route to reach your
destination.



4. Face Unlock in Phones - Al recognizes your face to unlock your
phone.

5. Chatbots on Websites - Al chatbots answer questions on
shopping or school websites.

6. Online Shopping Suggestions - Al recommends products you
might like.

7. Healthcare Apps — Al helps doctors detect diseases quickly.

8. YouTube Recommendations - Al suggests videos based on
what you have watched earlier.

Benefits of Al —

There are some benefits of Al —

1. Works Faster

One of the biggest advantages of Al is speed. Humans take time to think,
calculate, or process information, but Al can do these tasks much faster.
For example, when scientists predict weather conditions, they analyze
huge amounts of data from satellites and sensors. This process might take
humans weeks, but Al systems can complete it in minutes. Another
example is searching information on Google—Al instantly finds answers
from millions of websites. This speed saves time in industries like banking,
healthcare, and research, where quick decisions are important. Simply put,
Al helps us do things faster.

2. Reduces Human Effort

Al can take over repetitive or boring tasks that humans don’t enjoy doing.
For example, in car factories, Al-powered robots assemble thousands of
vehicles every day. Humans would get tired or make mistakes, but robots
keep working with the same accuracy. Another example is in offices where
Al software automatically sorts emails or organizes files, reducing extra



workload for employees. Even at home, Al devices like vacuum cleaning
robots save people time by cleaning floors automatically. By handling such
tasks, Al allows humans to focus on creative, important, and meaningful
work instead of wasting energy on routine activities.

3. Works 24/7 Without Tiring

Unlike humans, Al doesn’t need sleep, food, or breaks. It can work day and
night without losing energy. For example, customer support chatbots on
shopping websites are available all the time. If you ask a question at 2 AM,
the Al chatbot gives an instant response. Similarly, Al machines in hospitals
monitor patients continuously, even when doctors are sleeping. In factories,
Al robots keep running production lines 24/7, which increases productivity.
This constant availability means businesses and services can run non-stop,
helping people whenever they need it. Al's ability to work without rest is a
huge advantage.

4. Makes Better Decisions with Data

Al can study large amounts of information and make smart decisions based
on patterns it discovers. For example, doctors use Al to analyze thousands
of medical images, like X-rays, to detect diseases early. Humans might
miss small details, but Al spots them quickly. In farming, Al predicts the
best time to plant crops by studying weather and soil data, which helps
farmers get better results. Even in sports, Al analyzes player performance
to suggest strategies for winning matches. By making data-driven
decisions, Al helps people save time, reduce mistakes, and improve
outcomes in many areas of life.

5. Helps in Dangerous Jobs

Many jobs are too risky for humans, but Al can safely do them. For
example, robots controlled by Al explore deep oceans to study marine life,
where humans can’t go because of high pressure. Al is also used to defuse
bombs, reducing danger to soldiers. In space missions, Al-powered rovers
like NASA's Perseverance explore Mars, collecting data without risking



human life. Al is even used in mines to detect gas leaks, preventing
accidents. By taking on dangerous tasks, Al protects human lives while still
achieving important discoveries and work that would otherwise be
impossible.

6. Improves Education

Al is transforming the way students learn by making education more
personalized and effective. For example, there are many learning apps
which use Al to understand how fast a student is learning and then adjust
the difficulty of lessons accordingly. If a student is struggling with a topic,
the app gives more practice questions until they improve. Teachers also
use Al tools to grade assignments faster and analyze which students need
extra help. Virtual tutors powered by Al can answer students’ questions
anytime, even after school hours. This means students get smarter learning
experiences, and teachers can focus more on creative teaching rather than
repetitive tasks.

7. Enhances Entertainment

Al makes entertainment more engaging and personalized. For example,
streaming platforms like Netflix and YouTube recommend shows or videos
based on what you already watch. Gaming also benefits from
Al—computer-controlled characters (called NPCs) in games act more
realistically because of Al, making the experience more fun. Even music
apps like Spotify create playlists using Al to match your mood. In movies,
Al is used to create stunning visual effects and even generate realistic
characters. This helps creators produce better content and gives users a
more enjoyable and customized experience, turning entertainment into
something exciting and interactive.

How Does Al Take Decisions and Actions?

Artificial Intelligence (Al) doesn’t have a brain like humans, but it can still
make decisions and take actions by using data and rules. Think of Al as a



smart student who learns by practicing again and again. Once it learns
enough, it can decide what to do on its own.

Steps How Al take Decisions and Actions

1.
2.
3
4.
5.
6.

Collects Information (Data)

Learns Patterns from Data

. Thinks Using Rules and Experience

Predicts the conditions and problems
Takes decision

Give Result

Domains of Al

There are 3 domains of Al. They are given below -

1. Natural Language Processing (NLP)
2. Computer Vision (CV)
3. Data for Al (Data Statistical)

What is NLP?

NLP is a domain of Al that deals with teaching computers to comprehend, generate, and
manipulate human languages, such as English, Hindi, or even sign language. Human
language is complex—it is full of slang, grammar rules, emotions, and even sarcasm. For
example, when someone says, “Oh, great!” they might actually mean “This is terrible!”
Computers need to learn how to interpret these differences correctly, and that's where NLP
plays a crucial role.

In simple terms:

e Humans use natural language to communicate.
e Computers understand structured language (like numbers and codes).

e NLP bridges this gap by converting human language into a form computers can process.



How Does NLP Work?
To make machines understand language, NLP typically goes through these steps:

1. Text Input — Taking human language as input (spoken or typed).
o Example: You say, “Play my favorite song.”

2. Processing the Language — Breaking it down into smaller parts so the machine can
understand.

o ldentifying key words like “play,” “favorite,” and “song.”
3. Understanding the Meaning — Figuring out the intention behind the words.
o The machine realizes you want it to play a song you like the most.
4. Generating a Response — Acting on the command or giving an appropriate reply.

o The machine responds, “Playing your favorite song now,” and starts the music.

Real-Life Applications of NLP

Examples like smart assistants (Siri, Alexa) and word association games (Semantris). But
NLP is much broader. Here are some additional examples to help students connect with the
concept:

a) Chatbots in Schools

Many schools now use chatbots to answer students’ questions about homework or school
schedules. For example, a student types, “When is the science test?” and the chatbot instantly
replies with the date.

b) Language Translation

Google Translate uses NLP to convert text from one language to another. For example, it can
change “How are you?” into Hindi as “37T9 & §72”

c) Sentiment Analysis

Companies use NLP to understand how people feel about their products. If a student writes on
social media, “The new canteen food is amazing!” NLP can detect this as a positive sentiment.

d) Email Spam Filters



When you receive emails, NLP helps your inbox separate “real messages” from “spam,” based
on the words and patterns in the emails.

e) Voice Typing and Dictation

Students can speak into their devices, and NLP converts their voice into text, making
assignments faster and easier to complete.

Challenges in NLP

Human languages are tricky, and even advanced NLP systems sometimes struggle. For
example:

e Ambiguity: The sentence “I saw the man with the telescope” could mean:
1. lused a telescope to see the man.
2. The man | saw was carrying a telescope.

e Sarcasm: If someone says, “Oh, fantastic! Another math test,” NLP might think they’re
happy when they're actually upset.

e Multiple Languages: A single sentence might mix languages, like “Kal movie dekhne
chalte hain, it will be fun!” Machines must learn to handle such code-switching.

Why is NLP Important?
NLP is everywhere. Without it:

e We wouldn’t have voice assistants to make tasks easier.

e Translating books or news into different languages would take much longer.

e Online learning platforms couldn’t give personalized feedback to students.

e Businesses wouldn’t understand what customers think about their products.
In the future, NLP might help create Al tutors that can read a student’s homework,
understand their weaknesses, and give step-by-step guidance—making education more
personalized.
Natural Language Processing is like teaching machines to become “language experts.” From

smart assistants to personalized learning, NLP is shaping the future of how we interact with
technology. As students explore Al, understanding NLP is a powerful first step—because



language is not just about words, it's about meaning, and teaching machines to understand
meaning is what makes Al truly intelligent.

Computer Vision (CV):

When you look at an apple, you instantly recognize it. You can tell whether it's red, green, or
rotten. But how can a machine do the same thing? This ability for machines to see, identify,
and understand images or videos is called Computer Vision (CV)—a key domain of Artificial
Intelligence (Al).

In simple words, CV helps machines “see” like humans and make sense of visual data.

What is Computer Vision?

Computer Vision is a branch of Al that enables machines to capture, analyze, and interpret
visual information from the world around them. Visual information can be images, videos, or
even live camera feeds.

Humans rely on their eyes and brain to process visual data. Similarly, machines use cameras
(or sensors) to capture visuals and then use algorithms to process and understand what they
are seeing.
For example:

e Your phone unlocks when it recognizes your face.

e Self-driving cars detect pedestrians, traffic lights, and road signs.

e Google Photos can group all pictures of your best friend together.

All of these tasks are powered by Computer Vision.

How Does Computer Vision Work?
To understand how CV works, think of it in three main steps:

1. Image Acquisition — Capturing the visual data using cameras or sensors.
o Example: A CCTV camera records footage of a street.

2. Processing and Analysis — Breaking down the image into tiny pieces (pixels) and
finding patterns.



o Example: Identifying shapes, colors, and edges to detect objects.
3. Interpretation and Action — Understanding what the image means and taking action.
o Example: A self-driving car sees a red light and stops.

Applications of Computer Vision in Real Life

The Class 9 Al Handbook highlights Face Lock in Smartphones and Medical Imaging as
examples of CV. Let’s expand on these and explore more real-world uses:

a) Face Recognition in Smartphones

Your phone scans your facial features (like the distance between your eyes or the shape of your
nose) to unlock the device.

b) Medical Imaging

Doctors use CV to detect diseases from X-rays, CT scans, or MRIs. For example, CV can
highlight tumors or bone fractures.

c) Self-Driving Cars

These cars use CV to identify pedestrians, vehicles, road signs, and traffic signals, helping them
navigate safely.

d) Retail and Shopping

Amazon Go stores use CV to track items you pick up. When you leave the store, you are
automatically billed without standing in a queue.

e) Agriculture
Farmers use drones with CV to check crop health, detect pests, and even predict yield.
f) Sports Analysis

CV tracks players’ movements in real time to create statistics and strategies for teams.
Challenges of Computer Vision

Even though CV is powerful, it has limitations:



e Lighting and Angle Issues: A machine might not recognize your
face if the lighting is poor or your face is partially hidden.

e Ambiguity: A machine may confuse a picture of a cat drawn by a
child with something else because it doesn’t “understand” drawings
like humans do.

e Bias in Training Data: If a CV system is trained mostly on certain
types of faces, it may not work well for everyone.

These challenges make it important to design CV systems carefully and
ethically.

Why is Computer Vision Important?
Computer Vision is transforming industries and everyday life:

e Safety: Self-driving cars and surveillance cameras help prevent accidents.
e Healthcare: Detecting diseases early saves lives.

e Convenience: Features like face unlock and AR filters make technology fun and
user-friendly.

e Environment: CV in agriculture improves crop health and reduces pesticide use.

In the future, CV may power Al systems that help visually impaired people “see” by describing
surroundings aloud, or even analyze satellite images to predict natural disasters.

Computer Vision is like giving eyes to machines. From unlocking phones to diagnosing
diseases, it is shaping the future of technology. For students, understanding CV is important
because it shows how Al can learn from the world visually—just like humans do.

In the coming years, CV will become even smarter, helping build a future where machines and
humans work together to solve real-world problems.



Data for Al (Statistical Data):

Artificial Intelligence (Al) may seem magical when it recognizes faces, understands speech, or
predicts exam results. But behind this magic is data—lots of it. In Al, Data for Al (also called
Statistical Data) is the foundation that helps machines learn, analyze, and make decisions.

What is Data for Al?

Data for Al refers to numerical or statistical information that Al systems use to understand
patterns, make predictions, and solve problems. Just like humans learn from experiences,
machines learn from data.

e If you solve many math problems, you start seeing patterns and solve new problems
faster.

e Similarly, an Al system studies data patterns to predict outcomes and make decisions.
In simple words, Data for Al is the fuel that powers Al systems.
Why is Statistical Data Important in Al?

Statistical data allows Al to:

1. Recognize Patterns: For example, detecting that most students who study 2 hours daily
score better.

2. Make Predictions: Predicting tomorrow’s weather using historical weather data.
3. Find Relationships: Linking exercise habits to health outcomes.

4. Improve Over Time: The more data Al receives, the better it performs.

Without statistical data, Al would just be guessing—Ilike trying to drive blindfolded.

Types of Data Used in Al
Al uses different types of data to work effectively:

1. Numerical Data (Quantitative):
o Example: Height of students (in cm), exam scores, daily temperatures.

2. Categorical Data (Qualitative):



o Example: Blood group (A, B, AB, O), favorite subjects (Math, Science, English).
3. Structured Data:

o Well-organized tables like spreadsheets. Example: A school attendance sheet.
4. Unstructured Data:

o Images, videos, or text that needs processing. Example: Photos of fruits to
identify apples and oranges.

How Do Al Systems Use Statistical Data?
Al systems follow a step-by-step approach to use data:

1. Collect Data: From surveys, sensors, or online sources.

2. Process Data: Clean the data by removing errors or duplicates.

3. Analyze Data: Find patterns and trends using statistics.

4. Make Predictions: Use the analyzed data to guess future outcomes.

5. Learn from Feedback: Adjust predictions based on new data.
Challenges in Using Statistical Data

1. Incomplete Data: Missing values make predictions inaccurate.

2. Biased Data: If an Al is trained on biased data, it makes unfair decisions.

o Example: Training a model only on urban students’ data may give wrong
predictions for rural students.

3. Too Much Data: Processing massive datasets can be slow and expensive.

4. Data Privacy: Collecting personal information must be done ethically and securely.
Why is Data for Al Important for the Future?

e Helps governments make better policies (healthcare, education).

e Helps businesses offer better products.



e Helps scientists predict and prevent disasters.

e Helps personalize learning in classrooms.

Imagine an Al teacher analyzing each student’s strengths and weaknesses through statistical
data to create a personalized learning plan. This is possible only because of Data for Al.

Data for Al is the brainpower behind Atrtificial Intelligence. Without it, machines wouldn’t know
how to recognize faces, predict weather, or recommend your next favorite song. By learning to
collect, analyze, and visualize statistical data, students can understand how Al learns—and how
they can use it to solve real-world problems.

Unit 3
Why Maths is Important in Al

Artificial Intelligence (Al) is all about making machines “think” like humans. But how do
machines think? They don’t understand words or feelings like us — they understand numbers,
patterns, and logic. That's why Mathematics is the backbone of Al.

Maths enable machines to recognize patterns, make decisions, and learn from data.

Role of Mathematics

e Mathematics gives Al systems the ability to understand patterns in data.
e It allows machines to make decisions logically.
e |t provides the foundation for algorithms that learn and improve over time.

Mathematics helps Al to:

Collect and arrange data

Find patterns and trends

Make predictions (guess future results)
Improve accuracy over time

The Pattern Recognition Connection

At its core, both mathematics and Al are fundamentally about pattern recognition. Mathematics
is the study of patterns in numbers, shapes, and abstract concepts, while Al represents a
systematic approach to recognizing and utilizing patterns in various types of data. This native



connection makes mathematical concepts essential for Al development. When Al systems
analyze data to identify trends in financial markets, recognize faces in photographs, or predict
weather patterns, they rely heavily on mathematical algorithms to detect and interpret these
patterns accurately.

Essential Mathematical Domains in Al

Statistics: It plays a vital role in data exploration and analysis. It enables Al systems to collect,
clean, and analyze vast amounts of information, helping identify the most relevant features and
draw meaningful conclusions and results. Statistical methods are essential for understanding
data distributions, calculating probabilities of different outcomes, and validating the accuracy of
Al models.

Statistics is the branch of mathematics that deals with data collection, organization, and
interpretation. Al relies heavily on statistics because it needs to analyze huge amounts of data.

It deals with data (numbers, facts, figures). Helps in organizing, analyzing, and interpreting
data.

Descriptive Statistics: Summarizes data with averages, percentages, and graphs.
Inferential Statistics: Makes predictions from small samples of data.
Example:

e |n cricket, if a player's batting average is 55, statistics tells us that he usually scores
around 55 runs in every match.
Al uses statistics to find averages, trends, and relationships in data.
Identifies which videos are trending based on views and watch time on YouTube.
Al systems are also able to analyze patient records to predict disease risks in Health
care.

Probability theory: It is fundamental for prediction and decision-making under uncertainty. Al
systems constantly deal with incomplete information and must make educated guesses about
future events. Probability helps quantify uncertainty and enables systems to make informed
decisions even when complete information is unavailable. Weather forecasting systems, for
example, use probabilistic models to predict the likelihood of rain or storms. In short it deals with
chances and uncertainty or tells us how likely an event is to happen.

Example:

Probability of getting a Head when tossing a coin = 1/2 (50%).

Al uses probability to guess outcomes like: “What is the chance it will rain today?” or “Is
this photo showing a dog or a cat?”

Al calculates the probability of an email being spam based on keywords.

Al predicts the probability that a photo matches a stored face.



Linear Algebra: It provides the mathematical model for handling multi-dimensional data and
complex calculations. It's essential for finding unknown values, solving systems of equations,
and performing the matrix operations that power neural networks and machine learning
algorithms. Al deals with images, videos, and high-dimensional data. To process this, it uses
linear algebra and geometry.

e Vectors and Matrices are used in image recognition and natural language processing.
e Geometry helps Al identify shapes, distances, and spatial relationships.

Examples: When Al detects a cat in a photo, it breaks the image into tiny numbers (pixels) and
uses linear algebra to find patterns that match the features of a cat.

Calculus: ltis crucial for training and optimizing Al models. It helps determine rates of change
and optimization points, enabling systems to continuously improve their performance through
iterative learning processes.

e Calculus helps in training machine learning models.
e It tells Al how much to adjust its learning at each step to get better results.

Example: In self-driving cars, calculus helps Al continuously adjust speed, direction, and braking
for a smooth ride.

Everyday Examples of Mathematics in Al

e Google Maps: Uses statistics to check traffic data and probability to suggest the fastest
route.

e Netflix / Amazon Recommendations: Uses data analysis to suggest what you are most
likely to watch or buy next.

e Healthcare Al: Uses statistics and probability to predict diseases and suggest
treatments.

e Voice Assistants (Siri, Alexa): Use probability and statistics to understand and respond
to human language.
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