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Preface  

Vocatio nal Education is a dynamic and evolving field, and ensuring that every student has 

access to quality learning materials is of paramount importance.  The journey of the PSS 

Central Institute of Vocational Education (PSSCIVE) toward producing comprehensive a nd 

inclusive study material is rigorous and time -consuming, requiring thorough research, 

expert consultation, and publication by the National Council of Educational Research and 

Training (NCERT). However, the absence of finalized study material should not impede the 

educational progress of our students. In response to this necessity, we present the draft 

study material, a provisional yet comprehensive guide, designed to bridge the gap between 

teaching and learning, until the official version of the study ma terial is made available by 

the NCERT. The draft study material provides a structured and accessible set of materials 

for teachers and students to utilize in the interim period. The content is aligned with the 

prescribed curriculum to ensure that students remain on track with their learning 

objectives.  

The contents of the modules are curated to provide continuity in education and maintain 

the momentum of teaching -learning in vocational education. It encompasses essential 

concepts and skills aligned with the  curriculum and educational standards. We extend our 

gratitude to the academicians, vocational educators, subject matter experts, industry 

experts, academic consultants, and all other people who contributed their expertise and 

insights to the creation of t he draft study material.  

Teachers are encouraged to use the draft modules of the study material as a guide and 

supplement their teaching with additional resources and activities that cater to their 

students' unique learning styles and needs. Collaboration and feedback are vital; therefore, 

we welcome suggestions for improvement, especially by the teachers, in improving upon 

the content of the study material.  

This material is copyrighted and should not be printed without the permission of the 

NCERT-PSSCIVE.   

 

Deepak Paliwal  

(Joint Director)  

PSSCIVE, Bhopal  

Date: 29 September, 2024  
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Module 1  Basics of Data Annotation  

 

Module Overview  

 

In this unit, you will get knowledge about data annotation and its role in Machine 

Learning. You will first start by understanding the concept of Machine Learning and, 

Arti ficial Intelligence, as well as the working of Machine Learning. You will also explore 

the different types of Machine Learning and also look into the important processes of 

training and testing in Machine Learning. You'll also learn about the various 

appli cations of Machine Learning and discover some essential software tools used in 

this field.  

Moving forward, you will understand the concept of Data Annotation for Business, 

highlighting its importance, its applications, and its use in Artificial Intelligenc e. You 

will understand the role of Data Annotation in AI applications for businesses, exploring 

its uses and the advantages it offers. As you progress, you will explore the real -world 

Use Cases and Applications of Data Annotation, demonstrating its importa nce in 

different scenarios. Finally, you will more understand about Data Annotation, including 

its types, methods, and the various data types it involves, with a special focus on 

Computer Vision tasks and techniques. By the end of this unit, you will be re ady about 

the fundamentals of Data Annotation.  

 

Learning Outcomes  

After completing this module, you will be able to:  

¶ Understand the fundamental concepts and scope of machine learning and its 

significance in data -driven industries.  

¶ Explore the role of dat a annotation in improving business processes and decision -

making through accurate data labeling.  

¶ Analyze real -world applications of data annotation across various industries to 

enhance machine learning models.  

¶ Identify different types of data annotation, m ethods, and data formats to optimize 

machine learning outcomes.  

Module Structure  

Session 1. Introduction to Machine Learning      

Session 2. Data Annotation for  Business   

Session 3. Use Cases and Applications of Data Annotation     

Session 4. Data Anno tation ð Types, Methods and Data Types  
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Session 1. Introduction to Machine Learning  

 

Once upon a time, there was a young girl named Amy who loved to draw. She would spend 

hours sketching and colouring her artwork. But sometimes, she felt stuck when decid ing 

what to draw next. One day, Amy's teacher told her about a special computer program 

that used machine learning. This program could analyse her previous drawings and 

suggest new ideas based on her style. Excited, Amy tried it out and was amazed at the 

creative suggestions it gave her. With the help of machine learning, Amy's drawings 

became even more creative and special. She found out that technology could help her be 

even better at drawing and come up with lots of cool ideas for her art. Figure 1.1 ill ustrates 

the power of Machine learning.  

      

Figure 1.1: Power of Machine Learning  

In this chapter, you will understand the concept of Machine Learning, the workings of 

machine learning, features, and types of machine learning. And in the end, you will also 

get familiar with the different machine -learning software tools.  

1.1.  Machine Learning - An Introduction  

Definition: Machine Learning is a part of artificial intelligence. It is all about making 

computer programs that can learn from data and things that hap pened before. It is like 

training a computer to get better at something by showing it lots of examples, as shown 

in figure 1.2.  

 

Figure 1.2: Example of training a machine/computer by showing example  

For example, you have a pet dog ôMaxõ. Max was a puppy, you taught him how to do tricks 

like "sit" and "roll over." You showed him these tricks over and over until he learned them. 

Max got better at performing the tricks the more he practiced. As shown in figure 1.3.  



Data Annotator,  Grade XI  

 

PSS Central Institute of Vocational Education, NCERT, Bhopal  

 

3  

 

Figure 1.3: Instructing a dog (Source: htt ps://www.vecteezy.com/)  

Imagine teaching computers to learn independently, as Max taught tricks. As shown in 

figure 1.4, the human gives instructions to the machine, and it responds to him.  

 

Figure 1.4:  Human and machine communication (Source: Javatpoint ) 

1.1.1. Artificial Intelligence (AI) - Artificial Intelligence is a branch of computer science 

focused on developing computer systems that can imitate human intelligence. It combines 

the words "Artificial" and "Intelligence," meaning "human -like thinking p ower." In simpler 

terms, AI, or Artificial Intelligence, computers learn to think and make decisions like 

humans. It is like teaching a computer to think and learn on its own.  

Figure 1.6 illustrates the example of a voice assistant, where you say something  to your 

phone voice assistant and it responds accordingly. Examples are Google Voice Assistant, 

Siri, and Alexa.  

 

Figure 1.6. Example of voice assistant  
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Difference between AI and Machine Learning  

S.No.  Artificial Intelligence  Machine Learning  

1.  Artific ial intelligence is a type of 

technology that lets machines act 

like humans.  

Machine learning is a type of artificial 

intelligence (AI) that lets a machine 

learn directly from previous data 

without being programmed explicitly.  

2.  AI aims to create intelli gent 

computer systems as smart as 

humans so they can solve difficult 

problems.  

The objective of machine learning 

(ML) is to enable machines to gain 

knowledge from data, enhancing 

their ability to provide accurate 

outputs.  

3.  In the field of AI, we develop  

intelligent systems capable of 

performing tasks similar to humans.  

In machine learning (ML), we teach 

machines using data to perform a 

specific task and produce accurate 

results.  

4.  Machine learning and deep learning 

are the primary subcategories within 

the field of AI.  

Deep learning is a primary subset of 

machine learning.  

5.  AI is mostly used for tasks like Siri, 

customer service chatbots, enjoying 

online games, robots, and so on.  

The primary applications where 

machine learning is used are Google 

search algorithms, online 

recommendations,  etc.  

 

1.1.2. Deep Learning - Deep learning is a type of computer technology that helps 

computers to learn and understand things, like humans learn. In deep learning, 

computers use something called "neural networks," wh ich are like virtual brains made of 

many tiny parts (neurons). These virtual brains learn and make decisions based on the 

information they receive. Figure 1.7 illustrates the graphical representation of neurons.  

 

Figure 1.7: Deep learning neurons  

Deep lea rning helps computers to identify patterns in things such as pictures, sounds, or 

even text. It is used in facial recognition on the phone, helping self -driving cars to see the 

road, or making suggestions on social media.  

Difference between Deep Learning a nd Machine Learning  

S.No.  Deep Learning  Machine Learning  
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1. Deep learning algorithms depend on 

large amounts of data, so we need to 

input large amounts of data to 

achieve good performance.  

Machine learning depends on large 

amounts of data, it can also wor k on 

smaller amounts of data.  

2.  Deep learning models typically 

require more time for training, but 

they can execute tests relatively 

quickly.  

Machine learning algorithms require 

less time for model training compared 

to deep learning, but they may take a 

longer time for model testing.  

3.  Deep learning models require a large 

amount of data to operate effectively, 

a high -end system with GPUs is 

required.  

Machine learning models require less 

data, and can effectively work on low -

end machines.  

4.  Deep learni ng models can process 

both structured and unstructured 

data since they rely on the layers of 

artificial neural networks.  

Structured data is mostly  needed for 

machine learning models.  

5.  Deep learning models are 

appropriate for resolving challenging 

issues . 

Machine learning models can be used 

to solve straightforward or a little bit 

challenging issue.  

 

1.2.  Working of Machine Learning  

In Machine Learning, a system learns from old data. It creates models to make predictions 

and guesses the result upon receiving new data. It can make better predictions with lots 

of data because it makes a more intelligent model. As shown in figure 1.8, the working 

model of machine learning is given below.  

 

Figure 1.8: Working of Machine Learning (Source: JavaTpoint)  

Here is a sim plified explanation of the working of Machine Learning:  

Step 1: Input past data:  In this phase, we collect many examples, like various fruit 

pictures, for the computer to learn from. These pictures are the computer's training 

materials. It learns by repeat edly studying these pictures to identify patterns and 

differences between the fruits. As figure 1.9 illustrates, giving input to the computer.  

 

Figure 1.9: Giving input to the computer  
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Step 2: Machine Learning Algorithm:  It is a set of instructions that h elps the computer 

learn from the input data and make decisions. As figure 1.10 illustrates, applying an 

algorithm for giving instructions to the computer.  

 

Figure 1.10: Applying the algorithm to the computer  

Step 3: Learning from Data: The computer uses t he algorithm to analyse the input data 

and find patterns or connections. For example, your friend looks at the fruit pictures and 

notices that apples are round and red, bananas are long and yellow, and oranges are 

orange and bumpy. Figure 1.11 shows a comp uter analysing the pattern of the given input 

data.  

 

Figure 1.11: Analysing patterns  

Step 4: Building Logical Models:  The computer creates a set of rules based on what it 

learned, so it can recognize patterns in new data. Your friend writes down rules lik e "if it 

is round and red, it is probably an apple" or "if it is long and yellow, it is likely a banana". 

Figure 1.12 shows computer learning by analysing input data patterns.  

 

Figure 1.12: Computer learning  

Step 5: Taking New Data:  Now, the computer anal yses new data and makes predictions 

or decisions. If you show the computer a new picture of a round and red fruit, it will 

predict that it is likely an apple. Figure 1.13 illustrates, giving new data to the computer.  

 

Figure 1.13: Giving new data to the c omputer  
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Step 6: Getting Output:  The computer gives you an answer based on what it learned. 

The computer tells you, "This is an apple because it is round and redó. As figure 1.14 

shows, the computer learned and gave output.  

 

Figure 1.14: Computer learned a nd giving output  

1.2.1.  Phases of Machine Learning  

Machine Learning lets computers learn by themselves. There are different phases of 

machine learning. These steps help the computer to find answers to the problems. Phases 

of Machine Learning are:  

ǒ Problem Understa nding  

ǒ Data Collection  

ǒ Data Annotation  

ǒ Data Wrangling  

ǒ Model Development, Training, and Evaluation  

ǒ Model Deployment and Maintenance  

a) Problem Understanding  

In this phase, we identify a specific problem we want the computer to solve. For example, 

we want to ide ntify different types of animals in pictures. Figure 1.15 illustrates below.  

 

Figure 1.15: Problem understanding  

b) Data Collection  

In this phase, we collect lots of information or data related to the problem. It includes 

collecting different information tha t computers can use to learn. To identify the animal 

problem, we need lots of pictures of different animals. As figure 1.16 illustrates.  
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Figure 1.16: Different types of animals  

c) Data Annotation  

Data annotation provides labels or hints to the computer. At this step, we label or tag the 

data, which means we tell the computer what's in each picture. Like "This is a dog," or 

"This is a cat." As shown in figure 1.17.  

 

Figure 1.17: Labeling the animals  

d) Model Development, Training, and Evaluation  

In this phase, we create a computer program (model) and teach it using the labelled data. 

It is similar to teaching a pet new trick. This process is like teaching the computer to 

recognize animals by showing the pictures and telling the output. As shown in figure 1.18.  

 

Figure 1.18: Labelled data given to the computer  

e) Model Deployment and Maintenance  

Once the computer has learned well, we can use it to identify animals in new pictures. We 

also need to make sure it keeps working correctly by updating it if needed. As show n in 

figure 1.19.  
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Figure 1.19: Computer learned  

1.2.2.  Features of Machine Learning  

 Machine Learning systems learn from data.  

 Data  is analysed using machine learning to find various patterns.  

 It can automatically improve by analysing historical data.  

 Machine Le arning systems learn from data, which means they improve their 

performance over time.  

 Machine Learning finds applications in various fields, including healthcare, finance, 

marketing, robotics, and more, enhancing efficiency and decision -making.  

1.3.  Types of Ma chine Learning  

Machine learning applications are grouped into four primary categories: Supervised 

Learning, Unsupervised Learning, Reinforcement learning, and Semi -Supervised 

Learning.  

I.  Supervised Learning  

Supervised learning is a type of machine learning w here the computer learns from known 

input data. It is like being a teacher for a computer. You provide it with examples and 

correct answers, so it learns to make predictions on its own. Imagine helping a friend 

learn to identify fruits: you show pictures o f apples, oranges, and bananas, and your 

friend learns their names from those examples. As shown in figure 1.20.  

 

Figure 1.20: A boy telling his friend about fruits  
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Table 1.1: Consider the following information about people attending a seminar as an 

example. The data includes the age and gender of the persons, as well as an "Adult" or 

"Teenager" designation for each.  

Gender  Age  Label  

Male  13  Teenager 

Male  21  Adult  

Female  15  Teenager 

Male  16  Teenager 

Male  25  Adult  

Female  23  Adult  

Male  22  Adult  

Ty pes of Supervised Learning Algorithms  

a) Random Forest  

b) Support Vector Machine (SVM)  

c) Logistic Regression  

d) Naive Bayes Classifier  

e) Linear Regression  

f) Decision Trees  

g) K-Nearest Neighbour (KNN)  

a) Random Forest  

Random Forest is a computer algorithm used in machine learn ing. It is a group of 

decision -making trees working together to make more accurate predictions. Each tree 

makes its guess, and then they vote to decide the final answer. Random Forest is like 

asking multiple friends for their opinions on a movie, and then it combines their ratings 

to decide if it is good or bad. As shown in Figure 1.21.  

     

        

Figure 1.21: Example of Random Forest  

b) Support Vector Machine (SVM)  
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Support Vector Machine (SVM) is a method of drawing a line to separate different types of 

things in a picture. This line is the decision boundary. For example, imagine you have 

pictures of apples and bananas. SVM helps find the best line that separates apples from 

bananas. It is like drawing a line so that apples are on one side and bananas are on the 

other. As illustrated in Figure 1.22.  

 

Figure 1.22: Example of Support Vector Machine  

c) Logistic Regression  

Logistic Regression is a machine learning method used for making predictions. The 

outcome is binary, which means it has only two possible valu es "yes" or "no." For example, 

suppose you want to predict whether a student will pass or fail an exam based on the 

number of hours they studied.  

d) Naive Bayes Classifier  

Naive Bayes Classifier is a simple and efficient machine learning model used for sortin g 

things into categories. For example, you have a bunch of fruits and you want to know if 

they are apples, bananas, or oranges.  Naive Bayes helps by just looking at their colour, 

shape, and size. If a fruit is red and round, it is likely an apple.  

e) Linear Regression  

Linear Regression is like drawing a straight line through points on a graph. For example, 

it can predict a house's price based on its size. As shown in Figure 1.23.  

 

Figure 1.23: Example of Linear Regression  

f) Decision Trees  

Decision Trees are a way to make decisions or predictions by breaking down a complex 

problem into a sequence of simpler decisions. For example, as shown in Figure 1.24, If it 

is sunny outside and you are not getting late then wear shorts, otherwise wear pants.  
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Figure 1.24: D ecision Trees Example  

g) K-Nearest Neighbour (KNN)  

K-Nearest Neighbours (K -NN) is a type of machine learning algorithm that helps us make 

decisions based on our nearest neighbours decisions. In other words, it finds the most 

similar data points to make predic tions. For example, ask your nearby friends for movie 

recommendations. If they liked a movie, you might enjoy it too.  

Advantages of supervised learning  

1.  Supervised learning helps the model make predictions based on past experiences.  

2.  In supervised learning, we can easily identify which groups belong to which categories.  

3.  This type of learning is handy for solving real -life problems like fraud detection, 

stopping unwanted messages, etc.  

Disadvantages of supervised learning  

1.  Supervised learning models might not b e great at very hard tasks.  

2.  Supervised learning does not work well if the test data is not similar to the training 

data.  

3.  It takes a long time to train the supervised learning computer.  

II.  Unsupervised Learning  

Unsupervised Learning is a type of machine learn ing where the algorithm tries to find 

patterns in data without any predefined labels. It aims to discover hidden relationships 

or groupings within the data on its own. For example, you have to sort a bag of colourful 

candies without labels, based on their colours and shapes. As illustrated in Figure 1.25.  

 

Figure 1.25: Unsupervised Learning  
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Example:  Consider the following table 1.2 information about people attending a seminar 

as an example. The data includes the age and gender of the persons.  

Table 1.2:  In formation about people attending a seminar.  

Gender  Age  

Male  13  

Male  21  

Female  15  

Male  16  

Male  25  

Female  23  

Male  22  

Types of Unsupervised Learning: Unsupervised Learning will be categorized into two 

types:  

1.  Clustering  

2.  Association  

1.  Clustering  

Clusterin g is a method of organizing data into groups or clusters based on similarities 

between data points. It is like putting similar things together. For example, the collection 

of mixed fruits is separated into different groups by analysing their size, shape, o r colour. 

As shown in Figure 1.26.  

 

Figure 1.26: Clustering Example  

Types of Clustering: Types of Clustering algorithms in Unsupervised Learning are:  

a) Hierarchical Clustering  

b) K-Means Clustering  

c) Principal Component Analysis  

d) Singular Value Decomposition  
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e) Inde pendent Component Analysis  

a) Hierarchical Clustering  

Hierarchical Clustering is a way to organize data into a tree -like structure, where similar 

items are grouped, and these groups can be further divided into subgroups. The groups 

of animals and birds are di vided into several groups, as shown in Figure 1.27.  

 

Figure 1.27: Example of Hierarchical Clustering  

b) K-means Clustering  

K-means Clustering is a method in clustering that aims to divide a dataset into groups, 

or "clusters," where data points in the same gr oup are more similar to each other than to 

those in other groups. For example, sorting marbles by their colours. As shown in Figure 

1.28.  

 

Figure 1.28: Example of K -means Clustering (source: 

https://dev.to/piyushbagani15)  

c) Principal Component Analysis  

Prin cipal Component Analysis (PCA) is a method that simplifies complex data. It helps 

you identify the important points in your data. For example, you have a cake with many 

ingredients, but you want to know which ones give it the better taste. PCA helps you 

identify those key ingredients in your data.  

d) Singular Value Decomposition (SVD)  
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Singular Value Decomposition (SVD) is like taking a difficult mathematical problem and 

breaking it down into simpler pieces that are easier to work with. It is a way to understan d 

and analyse data by separating it into its fundamental components.  

e) Independent Component Analysis  

Independent Component Analysis (ICA) is a method that helps us find hidden patterns or 

sources within a mixture of data. It separates complex data into its original, independent 

components. For example, ICA helps you to separate mixed candies and tells you the 

count of each colour in the bowl.  

2.  Association  

Association in unsupervised learning refers to finding patterns, connections, or 

relationships among data  items without any specific guidance or labels. For example, as 

customers shop, we can notice patterns. If one customer buys bread and milk, and 

another customer also buys bread, they might buy milk too. This technique is useful for 

recommending online sho pping. As shown in Figure 1.29.  

 

Figure 1.29: Example of Association  

Advantages of Unsupervised Learning  

a) Compared to supervised Learning, unsupervised Learning is used for more complex 

problems since it lacks labelled input data.  

b) Unsupervised Learning is preferred because unlabelled data is simpler to obtain than 

labelled data.  

Disadvantages of Unsupervised Learning  

a) Due to the lack of a comparable output, unsupervised Learning is more challenging 

than supervised Learning.  

b) As the input data is not labelled and the algorithms do not know the precise output in 

advance, the outcome of the unsupervised learning method may be less accurate.  

III.  Semi -Supervised Learning  

Semi -supervised learning is a type of machine learning where the model is trained on a 

dataset that  contains both labelled and unlabelled data. In this, only a portion of the data 

is labelled, while the majority remains unlabelled. Semi -supervised learning is like having 
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a few labelled pictures and using them to guess the names of other fruits in the un labelled 

pictures. As illustrated in Figure 1.30.  

 

Figure 1.30. Semi -Supervised Learning  

Working process of Semi -Supervised Learning  

a) Starting with Labelled Data:  You begin with a small amount of labelled data, where 

you know the right answers. For example , you have labelled images of cats and dogs. 

As illustrated in Figure 1.31.  

 

Figure 1.31: Input data of animals  

b) Learning from Labelled Data: You use this labelled data to learn patterns, features, 

and distinctions between categories. For example, analysin g the shape of ears, eyes, 

colour, etc. as illustrated in Figure 1.32.  

 

Figure 1.32: Learning from labelled data  
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c) Applying to Unlabelled Data:  Now, you take what you've learned from the labelled 

data and apply it to a larger set of unlabelled data. You use  your knowledge to make 

educated guesses about the categories of the unlabelled data. The figure  illustrates 

1.33.  

 

Figure 1.33: Applying to unlabelled data  

d) Improving the Model:  As you get more labelled data, you continue to refine and 

improve your model by adjusting the guesses you made for the unlabelled data.  

Applications of Semi -Supervised Learning: Semi -supervised learning models are 

rapidly being used in real -world settings across a range of industries. Some of the most 

significant applications inclu de the following:  

 Text Classification  

 Image Recognition  

 Anomaly Detection  

 Medical Diagnosis  

 Recommendation Systems  

 Speech Recognition  

 Language Translation  

IV.  Self -supervised Learning  

Self-supervised learning is a way for computers to learn from data without n eeding 

humans to label everything. In this, a computer can learn to recognize cats and dogs in 

pictures by looking at unlabelled images and figuring out the differences between them.  

Applications of Self -supervised Learning: The main uses of self -supervise d learning are 

as follows:  

 Face detection  

 Weather Forecasting  

 3D Rotation  

 Stock Price Predictions  

 Spam detection  

V. Reinforcement Learning  

Reinforcement Learning is a way for computers to learn to make decisions by trying 

different actions and learning from t he outcomes. For example, you are training a dog. 

You teach tricks, and if it performs well, you give treats, as shown in Figure 1.34.  



Data Annotator,  Grade XI  

 

PSS Central Institute of Vocational Education, NCERT, Bhopal  

 

18  

 

Figure 1.34: Reinforcement Learning  

Applications of Reinforcement Learning: The following are a few examples of real -world 

uses for reinforcement learning:  

ǒ Virtual Assistants  

ǒ Robotics  

ǒ Autonomous Vehicles  

ǒ Game Playing  

ǒ Automation of the production industry  

ǒ Trading and Finance  

1.4.  Training and Testing in Machine Learning  

In machine learning, "training" refers to the phase where a  computer program or model 

learns from data. In training, the model learns from a dataset with examples and correct 

answers. It uses these examples to understand patterns, relationships, and features in 

the data.  

During òtestingó, the trained model is evaluated on new, unseen data to examine its 

performance and accuracy.  

Training dataset:  A training dataset is an important part of machine learning, It has a 

set of examples that a machine learning model uses to learn patterns and make 

predictions. It consist s of input data paired with the correct output or label.  

Test dataset: A test dataset is another important part of machine learning used to 

evaluate the performance of a trained model. It is a separate set of examples that the 

model has not seen during tra ining. The primary purpose of a test dataset is to examine 

the performance of the model and generalize its learned patterns to new, unseen data.  

1.4.1.  Working on training and testing in Machine learning  

Machine learning algorithms provide computers with the abil ity to deal with problems and 

make predictions based on previous observations or experiences. The model is tested 

using test data, it has been properly trained by using the training data.  

The training and testing process consist of three steps:  

1.  Input:  Firs t, train the model by providing it with input data for training.  

2.  Define:  In this step, pair the input data with the correct answers. The model learns 

patterns and features from this data.  

3.  Test:  Finally, check the model's performance using a new dataset it has never seen 

before.  

1.4.2.  Difference between Training and Testing data  
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S.No.  Training Data  Testing Data  

1.  Teaching the model to learn.  Check the model performance.  

2.  Contains labelled data for learning.  Not having labelled data (unlabelled).  

3.  Helps to set up patterns for the 

model.  Tests if the model's patterns work.  

4.  Accuracy is not measured on 

training data.  Accuracy on test data is measured.  

1.5.  Applications of Machine Learning  

Machine Learning has become a part of our daily lives. We use AI to help us in many ways 

without even realizing it. Let's explore some natural ways ML is used in our lives to 

understand its importance better.  

 Recommendations to Find Products on E -commerce Sites.  

 Suggestions to Identify routes and traffic. for example, Google Ma ps.  

 Social Media Marketing.  

 Detecting Email Spam.  

 Search Engine Help.  

 Medical Help from Machines.  

 Predicting Cab Prices.  

 Speech Recognition: Google Voice Assistant.  

 Face Recognition in Photos.  

1.6.  Machine Learning Software Tools  

There are many computer program s for Machine Learning that you can find in the market. 

Here are some of the most well -known ones among them.  

i.  Scikit -learn  

Scikit -learn is a tool used for developing machine learning using Python. It is like a library 

for the Python programming language. T he graphical representation is shown in Figure 

1.35.  

 

Figure 1.35: Scikit -learn  

Features:  

a) It can help with mining and analysing data.  

b) It offers models and methods for various tasks like classification, regression, 

clustering, reducing dimensions, picking models, and getting data ready.  

c) It also helps to test and train your models.  

d) It is easy to use.  

e) It works with most operating systems.  
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Benefits:  

a) The user guide is easy to understand.  

b) You can change the settings of a particular method while you are using it.  

c) Scikit -Learn is an open -source  tool.  

d) It is cost free.  

e) It uses  Python libraries.  

ii.  TensorFlow  

TensorFlow offers a JavaScript library that's useful for machine learning. It provides tools 

(called APIs) to create and train models. The graphical representation is shown in Figure 

1.36.  

 

Figure 1.36: TensorFlow  

Features:  

a) It can help in creating and training models.  

b) You can use TensorFlow.js to use models you've already made.  

c) It is suitable for neural networks.  

d) Provides a library for dataflow programming.  

e) TensorFl ow is a machine learning framework  

Benefits:  

a) You can use it by adding script tags or installing it through NPM.  

b) It can even help estimate human poses.  

c) It is an end -to-end open source platform.  

d) It offers different workflows to train and develop models.  

iii.  Weka  

These machine -learning tools are helpful for data mining. Graphical representation is 

shown in Figure 1.37.  

 

Figure 1.37: WEKA  

Features:  

a) It can prepare data.  

b) It can classify data.  

c) It can predict outcomes (regression).  

d) It can group similar data points (cl ustering).  
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e) It can create visual representations.  

f) It can find associations in data.  

Benefits:  

a) It offers online learning courses.  

b) Its algorithms are easy to understand.  

c) It is beneficial for students, too.  

d) It can work on different platforms.  

e) It is easy to use . 

iv.  Colab  

Google Colab is an online platform that works with Python. It helps create machine 

learning programs using PyTorch, Keras, TensorFlow, and OpenCV libraries. The 

graphical representation is shown in Figure 1.38.  

 

Figure 1.38: Colab  

Features:  

a) It sup ports learning about machine learning.  

b) It helps in conducting machine learning research.  

c) It supports libraries of PyTorch, Keras, TensorFlow, and OpenCV.  

d) It is open -source.  

e) It is easy to use.  

Benefits:  

a) It is accessible through your Google Drive.  

b) Colab is a  free cloud service.  

c) It enhances the performance of different ML tools.  

d) It supports Pytorch, TensorFlow  and Keras.io.  

e) It is cost free.  

v. Keras.io  

Keras is a tool for creating neural networks. It is excellent for fast research and is written 

in Python. Graphi cal representation is shown in Figure 1.39.  

 

Figure 1.39: Keras  

Features:  

a) It makes quick prototyping easy.  

b) It supports convolution networks.  
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c) It helps in recurrent networks.  

d) It works by combining two networks.  

e) It gives results on both the CPU and GPU.  

Bene fits:  

a) Easy for users to work with.  

b) It can be customized.  

c) It can be extended as needed.  

d) Keras uses a Python library to help its users.  

e) It is user -friendly.  

Comparison Chart  

Table 1.3: A list of machine learning tools comparison is enlisted below:  

Tools  Plat form  Cost  Written in 

Language  

Algorithms or Features  

Scikit Learn  Linux, Mac 

OS, Windows  

Free. Python, 

Cython, C, 

C++ 

Classification, Regression  

Clustering  

Dimensionality reduction.  

TensorFlow  Linux, Mac 

OS, 

Windows  

Free Python, C++,  

CUDA  

Offers a progra mming library for 

data flow tasks.  

Weka Linux, Mac 

OS, 

Windows  

Free Java  Classification, Regression  

Clustering  

Association rules mining  

Colab  Cloud Service  Free - Supports libraries of PyTorch, 

Keras, TensorFlow, and OpenCV  

Keras.io  Cross -

platform  

Free Python  API for neural networks  

SUMMARY  

ǒ In Machine Learning (ML), which is a part of Artificial Intelligence (AI), machines learn 

using algorithms and their own experience to give predictions for a specific problem.  

ǒ The process of Machine Learning (ML) beg ins by collecting training data and giving it 

to the ML algorithm. The accuracy of the predictions made by the algorithm depends 

on this data. After that, the algorithm is tested with different data to check if its 

predictions are correct. If the predicted  results match the expected ones, the algorithm 

is good at predicting. Now, new data can be input into the algorithm for accurate 

predictions.  

ǒ In Supervised Learning, the training data comes with labels. Usually, each piece of 

training data is linked to a specific group or category it belongs to.  

ǒ There are a few classification algorithms, like Naïve Bayes, Decision Trees, and 

Support Vector Machine.  

ǒ In Unsupervised learning, the training data doesn't have labels. Instead of using labels, 

patterns are used t o sort the input data.  
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ǒ In Clustering, we look for patterns or groups in a collection of data that don't have 

categories. Clustering algorithms analyse the data and group them based on their 

patterns or similarities.  

ǒ There are different types of clustering methods, such as Hierarchical Clustering, K -

Means Clustering, K -Nearest Neighbour, Clustering, Principal Component Analysis, 

Singular Value Decomposition, and independent Component Analysis.  

ǒ Semi -supervised learning uses both labelled and unlabelled data f or training. In this 

type of learning, some data has labels while some don't. The labels from labelled data 

help the algorithm understand the data, and then it learns from the unlabelled data 

to give them appropriate labels. This way, the algorithm learns and predicts outcomes 

from new, unknown data.  

ǒ In reinforcement learning, we find data with better rewards through trial and error. 

This type of learning has three main parts: the agent, the actions it does, and the 

environment it interacts with.  

 

Check You r Progress  

 

A. Multiple -Choice Questions  

1.  Identify the learning method in which labelled training data is used. (a) Supervised 

learning (b) Unsupervised learning (c) Reinforcement learning (d) Semi -supervised 

learning  

2.  Machine learning is a subset of: (a) Deep  Learning (b) Artificial Intelligence (c) 

Reinforcement Learning (d) None of the above  

3.  What are the usual types of problems in machine learning? (a) Association (b) 

Classification (c) Clustering (d) All of the above  

4.  Identify the applications of ML. (a) Fac e recognition (b) Social Media Marketing (c) 

Email Spam identification (d) All of the above  

5.  The term machine learning was used in which year? (a) 1958 (b) 1959 (c) 1960 (d) 1961  

6.  Which is the machine learning algorithm that can be used with unlabelled data.  (a) 

Clustering algorithms (b) Classification algorithms (c) All of the above (d) None of the 

above 

7.  Which of the following algorithms are used in Machine learning? (a) Support Vector 

Machines (b) K -Nearest Neighbours (c) Naive Bayes (d) All of the above  

8.  The unsupervised learning problems can be grouped as _______ (a) Association (b) 

Clustering (c) Both A and B (d) None of the above  

9.  The term machine learning was coined by __________ (a) Guido van Rossum (b) James 

Gosling (c) Arthur Samuel (d) None of the abo ve 

10.  Which machine learning models learn to make choices by getting rewards and 

feedback for what they do? (a) Reinforcement learning (c) Supervised learning (c) 

Unsupervised learning (d) All of the above  

B.  Fill in the blanks.  

1.  Supervised learning uses ________  data for training.  
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2.  Unsupervised learning involves finding ________ in data.  

3.  Machine learning is a subset of ________.  

4.  In reinforcement learning, models learn by receiving ________ for their actions.  

5.  Machine learning allows computers to learn from ________ . 

6.  The three main types of machine learning are supervised, unsupervised, and ________.  

7.  Semi -supervised learning combines elements of both ________ and ________ learning.  

8.  Clustering is a common task in ________ learning, where similar data points are 

groupe d. 

9.  In reinforcement learning, agents receive ________ as feedback for their actions.  

10.  In semi -supervised learning, a small portion of the data is ________, while the rest is 

________. 

C. True and False  

1.  Machine learning is a branch of artificial intelligence fo cusing on developing systems 

that can learn from data.  

2.  Labelled training data is used to train the machine learning model in supervised 

learning.  

3.  Clustering is a common task in supervised learning where data points are grouped 

based on similarities.  

4.  Unsupe rvised learning is used when the training data is labelled with the correct 

answers.  

5.  Semi -supervised learning uses both labelled and unlabelled data to train the model.  

6.  In reinforcement learning, agents learn by interacting with the environment and 

receivi ng rewards.  

7.  Decision trees are a standard algorithm used in unsupervised learning.  

8.  K-means clustering is an example of unsupervised learning.  

9.  Random Forest is an example of a deep -learning algorithm.  

10.  Support Vector Machines (SVM) is a classification algori thm used in supervised 

learning.  

D.  Short Answer Questions  

1.  Explain Supervised Learning with examples.  

2.  What is Clustering?  

3.  Suggest some real -life applications of Machine Learning.  

4.  Explain the Random Forest algorithm.  

5.  List any three machine learning software to ols.  

6.  What is reinforcement Learning? Give some real -life examples.  

7.  Explain semi -supervised learning. Suggest some real -life applications.  

8.  What are the advantages and disadvantages of unsupervised learning?  

9.  What are the types of supervised learning algorith ms? 

10.  Explain the phases of Machine Learning.  
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Session 2. Data Annotation For Business  

 

In a quiet village, curious Arjun helped his family run a grocery store. They wanted to 

understand their customers better. One day, Arjun learned about 'Data Annotation,'  like 

labels on his school notebooks. Arjun took pictures of veggies in their store, labelled them, 

and used a computer to understand which oneõs customers liked. This helped his family 

stock what people wanted and reduce food waste. Arjun was happy with h is idea as shown 

in Figure 2.1.  

 

Figure 2.1: Happy Arjun at the grocery shop (Source: pixta.jp  and istockphoto)  

This chapter will cover the use of Data Annotation in business. In which you will be able 

to understand the applications of data annotation, u ses of data annotation, and 

importance of data annotation in business application  

2.1.  Data Annotation  

Data Annotation adds labels or tags to data and helps computers to understand it. This 

helps to train machine learning models for better understanding and acc urate predictions. 

For example, image recognition, labels objects like buildings, persons, or trees. As 

illustrated in Figure 2.2.  

 

Figure 2.2: data annotation (source: https://www.anolytics.ai/)  

2.1.1.  Applications of data annotation  

Some examples of Data Annot ation are used in various business applications:  

 E-Commerce  

 Healthcare  
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 Automotive Industry  

 Agriculture  

 Real Estate, etc.  

2.2.  Data Annotation in AI  

Data annotation is important for AI because it changes raw data into a form that AI 

algorithms can understand and  learn from. It is useful in AI.  

2.2.1.  Uses of Data Annotation in AI  

Data annotation is very useful in AI. Here are some uses of data annotation in AI:  

 Training Machine Learning Models:  AI algorithms in supervised learning, require 

labelled data to learn pattern s and make correct predictions. Data annotation 

provides the labelled examples needed to train these AI models effectively.  

 Improving Accuracy:  Well -annotated data allows AI models to learn from various 

examples, to perform higher accuracy in tasks like im age recognition, speech 

understanding, and text analysis.  

 Enabling Unsupervised Learning:  Data annotation can involve grouping similar data 

in unsupervised learning. This labelled data helps algorithms to find hidden patterns, 

clusters, or relationships.  

2.2.2.  Natural Language Processing (NLP)  

Natural Language Processing (NLP) is a field of artificial intelligence (AI) that focuses on 

the interaction between computers and natural language. It allows computers to read, 

understand, and generate human language. It i s like teaching computers to understand 

and work with human language, just like humans do.  

2.2.3.  Computer Vision  

Computer vision is like giving computers the ability to see and understand the world 

through visual data, just like humans do with their eyes. It is a field of artificial intelligence 

(AI) that focuses on teaching computers to interpret and make sense of images and videos. 

Computer vision includes tasks like Image Classification, Object Detection, Semantic 

Segmentation, and Instance Segmentation.  

2.2.4.  Compu ter vision Tasks  

The computer vision includes various tasks as follows:  

 Image Classification  

 Object Detection  

 Semantic Segmentation  

 Instance Segmentation  

2.2.5.  Importance of Data Annotation in Business Applications  

Data annotation is very important for businesse s because it allows them to  train machine 

learning models that can handle tasks and help them make better decisions.  

Data Annotation is important in business applications for several key reasons:  

 Data Annotation ensures the quality of AI processes.  

 Data An notation allows AI to understand customer preferences and behaviours.  

 Data Annotation reduces the risk of fraud activities.  
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 Data Annotation enables AI to automate tasks.  

 Data Annotation ensures the scalability of AI applications.  

2.2.6.  Benefits of Data Annotatio n  

Data annotation is helpful by using supervised learning methods, like training a machine 

learning model to make accurate predictions. Some benefits of data annotation:  

 Data annotation can improve the accuracy of machine learning models.  

 Data annotation s peeds up the machine learning model development process.  

 Good quality data annotation saves time and money by minimizing rework.  

 Data annotation helps machine learning models manage big datasets.  

Summary  

ǒ Data annotation is a method to mark content that mac hines can understand through 

computer vision or training with machine learning (ML).  

ǒ Data annotation uses natural language processing (NLP) and comes in different 

formats like text, pictures, and videos.  

ǒ Data annotation involves recognizing information in different types like text, video, or 

images.  

ǒ Labelled datasets are needed for supervised machine learning to help computers 

understand input data.  

ǒ Properly labelled data is essential for training computer vision -based machine learning 

models too. Various m ethods can be used for data annotation to create datasets for 

specific needs.  

 

Check Your Progress  

 

A. Multiple Choice Questions  

1.   What is data annotation? ( a) Organizing data in spreadsheets (b) Labeling data with 

meaningful information (c) Deleting unnecess ary data (d) Encrypting data for security  

2.  Why is data annotation important for business applications? (a) It saves electricity (b) 

It boosts employee morale (c) It improves the accuracy of AI models (d) It makes 

computers faster  

3.  How does accurate data anno tation affect AI system performance? (a) It doesn't affect 

performance (b) It can make AI models worse (c) It improves the AI model's accuracy 

and reliability (d) It only affects the AI model's speed  

4.  Which of the following is not a task included in the fie ld of computer vision? (a) Image 

Classification (b) Object Detection (c) Semantic Segmentation (d) Speech Recognition  

5.  What is the primary goal of computer vision in artificial intelligence? (a) Teaching 

computers to understand human language (b) Enhancing data security in visual data 

(c) Teaching computers to see and interpret images and videos (d) Training machine 

learning models for natural language processing  
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6.  In which field of artificial intelligence does Natural Language Processing (NLP) focus? 

(a) Imag e recognition (b) Speech understanding (c) Interpreting visual data (d) 

Interaction between computers and natural language  

7.  What is the primary function of well -annotated data in AI? (a) Teaching AI models how 

to label data (b) Enabling unsupervised learnin g (c) Improving accuracy in image 

recognition (d) Enhancing data security  

8.  What is the primary purpose of data annotation in the context of business? (a) 

Enhancing data security (b) Adding labels or tags to data (c) Improving data 

visualization (d) Automati ng data analysis  

9.  How does data annotation benefit machine learning models? (a) It speeds up data 

processing (b) It helps computers understand data (c) It replaces the need for machine 

learning (d) It prevents data from being used for AI  

10.  Does data annotatio n impact business decision -making? (a) No, it is just for technical 

purposes (b) Yes, it enhances decision -making with more accurate insights (c) It only 

impacts decisions made by robots (d) It makes decision -making slower  

B.  Fill in the blanks  

1.  _____________is the process of adding labels or information to data to make it 

understandable for machines.  

2.  Data Annotation is the process of adding ____________ to raw data to make it 

understandable for machines.  

3.  Annotated data is beneficial by using ___________ method s. 

4.  ________________ Technology helps computers understand what people say.  

5.  Annotated data ensures the ________ and ________ of AI -driven processes.  

6.  Supervised learning may require __________ data to learn patterns and make accurate 

predictions.  

7.  Data Annota tion is the process of adding meaningful labels, tags, or __________ to raw 

data.  

8.  Computer vision -based machine learning model can't be taught without properly 

________ data. 

9.  ___________ enable AI to automate tasks traditionally done by humans.  

10.  Annotated d ata enables AI to understand customers __________ and _________.  

C. State whether True or False  

1.  Data annotation involves Labeling data to make it understandable for computers.  

2.  Data annotation is not essential for business applications.  

3.  Accurate data annotatio n can lead to better AI system performance.  

4.  Data annotation only affects AI -related applications, not other aspects of business.  

5.  Data annotation is unnecessary for training AI models, as they can learn from raw 

data.  

6.  Data annotation plays a role in improvi ng customer experiences in various industries.  

7.  Data annotation is limited to the technology sector and doesn't impact other 

industries.  

8.  Data annotation is a one -time process and doesn't have ongoing benefits.  
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9.  Data annotation can help optimize business oper ations and automate repetitive tasks.  

10.  Data annotation's impact on business decision -making is minimal.  

D.  Short answer questions  

1.  What is data annotation?  

2.  What are the applications of data annotation?  

3.  Explain the uses of data annotation in business.  

4.  How does u nsupervised learning help in data annotation?  

5.  Explain the importance of data annotation in business applications.  

6.  Explain computer vision.  

7.  How does Automation help in AI?  

8.  What are the benefits of data annotation?  

9.  How does Annotated data enable AI to unders tand customer preferences and 

behaviours?  

10.  How Natural Language Processing (NLP) is helpful in data annotation?  

 

Session 3. Use Cases And Applications of Data Annotation  

 

Rani was an artist in a city, who learned about Data Annotation. It helped her add ex tra 

information to her artwork using technology. People loved her art, and soon her art gallery 

displayed it. Other artists in the city also began using Data Annotation to make their art 

more interesting.  

 

Figure 3.1: Rani using data annotation applicatio ns 

In this chapter, you will understand the use cases of data annotation and the various 

applications of data annotation.  

3.1.  Use cases of Data Annotation  

The various use cases of data annotation in various fields are as follows:  

Search Engine Efficiency  

Search engines use a lot of data to improve search results. Such as a person's search 

history, age, and location. Annotations help the search engine show the best results for 

each person. As illustrated in Figure 3.2.  
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Figure 3.2: Search Engine (source: https: //tarjama.com/)  

Development of Facial recognition software  

Machines can learn and identify different facial features. They put dots on faces to show 

things like the face's length, eye shape, nose, and more. These dots are saved in a 

computer memory. This h elps if the same faces are seen again. Face unlock features on 

phones and laptops are using this technology. As illustrated in Figure 3.3 below.  

 

Figure 3.3: Facial recognition (Source: https://www.rootstrap.com/)  

Production of data for Automated vehicles  

Automated vehicles use pictures to learn.  These vehicles must understand road signs, 

stay in their lanes, and go safely around other vehicles. This helps them detect lanes on 

the road, see things around them, and understand objects in front of them. It i s like 

putting boxes, shapes, and labels on the pictures to help the cars understand better. As 

illustrated in Figure 3.4.  

 

Figure 3.4: Automated vehicles (Source: https://www.einfochips.com/)  
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Medical breakthroughs  

Data annotation is also useful in the me dical field of pathology and neurology. It helps to 

find patterns for faster and more accurate diagnoses. As illustrated in Figure 3.5.  

 

Figure 3.5: Medical (Source: https://www.medicalnewstoday.com/)  

3.2.  Data Annotation Applications  

Unmanned Vehicles  

Supervi sed Machine Learning is essential for self -driving vehicles like cars and trucks 

driving alone. Also, robots that deliver packages use it. These machines need lots of 

specially labelled data to work well. This helps them stay in their lanes, see people 

wal king, and notice traffic lights.  

Manufacturing  

In the year 2035, experts think that AI (a smart computer technology) could make 16 

different types of jobs, like in factories, much better. AI is changing how factories work. It 

is helping them use machines t hat put things together by themselves. It also helps find 

mistakes and keep workers safe. As illustrated in Figure 3.6.  

 

Figure 3.6: (source: https://labelyourdata.com/)  

Healthcare  

AI is useful in the healthcare field. Lots of labelled data can bring sign ificant changes to 

this industry. It can help with important things like studying genes, making new 

medicines, and finding problems in X -ray and MRI images. As illustrated in Figure 3.7.  
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Figure 3.7: Healthcare (source: https://www.v7labs.com/)  

Insurance and Banking  

In insurance, data annotation helps computers learn to find fraud in claims, decide on 

risks for customers, and understand customer feelings from their messages. In banking, 

data annotation teaches computers to predict if someone can pay back a  loan, catch bad 

transactions, and make helpful chatbots.  

Agriculture  

In agriculture, Data Annotation is helpful. It helps farmers understand their crops and 

fields better. Data Annotation also helps in identifying different types of plants and pests. 

This  information helps them make better decisions about caring for their crops and getting 

more food from their fields. As illustrated in Figure 3.8.  

 

Figure 3.8: Agriculture (source: https://www.anolytics.ai/)  

Retail  

Data Annotation helps a lot in the field of retail. It helps to put products in the correct 

categories so you can find them online quickly. It also allows stores to suggest things you 

might like to buy. Data Annotation helps stores understand what people feel about 

products by looking at their re views. As illustrated in Figure 3.9.  

 

Figure 3.9: Retail (source: https://mindy -support.com/)  
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Animal management  

Using drones to care for your animals and plants on a farm by using "image annotation" 

technology. This means you can add special notes or labe ls to pictures taken by the 

drones. For example, if you have animals, these notes can tell you important details about 

them. As illustrated in Figure 3.10.  

 

Figure 3.10: Animal management (source: https://keymakr.com/)  

Geosensing  

Data annotation helps us to understand the types of soil available in different places. It 

can also detect water bodies, buildings, roads, and other land. As illustrated in Figure 

3.11.  

 

Figure 3.11: Geosensing (source: https://humansintheloop.org/)  

Crop health surveillance  

Compu ter Vision helps us to identify plant diseases caused by bugs or fungi. Carefully 

adding the correct labels of bugs to pictures, helps the computers to learn and understand 

the look of these harmful things. As illustrated in Figure 3.12.  

 

Figure 3.12: Cro p health surveillance (source: https://www.linkedin.com/)  
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Surveillance and Protection  

Computers use labelled data to identify and sort things like objects, people, and other 

details in pictures and videos. For this purpose, image annotation is used. This i s 

important because computers cannot understand pictures. As illustrated in Figure 3.13.  

 

Figure 3.13: Surveillance and Protection (source: https://www.cogitotech.com/)  

Image annotation can help in Surveillance (cameras) to do many things. For example:  

ǒ Pedestrian Tracking:  It can follow people's movements and keep an eye on them.  

ǒ Facial Recognition:  It can recognize people's faces, which helps catch thieves or people 

who shouldn't be there.  

ǒ Traffic Motion:  It can track vehicles to make sure traffic flows s moothly.  

ǒ Thermal Vision and Night Vision:  It can even "see" in the dark using special 

technology.  

ǒ Crowd Detection:  It can be noticed as many people are in one place.  

Robotics  

Businesses use robots because they are cheap, work fast, and can do many things w ithout 

needing people's help. These robots are like machines can do things like people do. People 

teach these robots using a lot of pictures with unique labels. These labels act as 

instructions for the robots to understand. Robots can be used in agricultur e, teaching, 

shops, etc. As illustrated in Figure 3.14.  

 

Figure 3.14: Robotics (source: https://roboticsandautomationnews.com/)  

Analytics in sports  

In sports, technology uses 'data Labeling' and 'picture annotation' to add notes and labels 

to pictures. Th is helps experts understand the game better. Labelled pictures are useful 

for sports, computers use these labelled pictures to track player movements accurately. 

As illustrated in Figure 3.14.  
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Figure 3.14: Analytics in sports (source: https://www.superan notate.com/)  

Fashion Industry  

Choosing the right outfit is easier with smart technology. It uses 'data categorization' and 

'image annotation' to understand stylish clothes. You can even get fashion advice and find 

out the trendy. The computer can tell you where to find it just by looking at a picture of 

something you want. As illustrated in Figure 3.15.  

 

Figure 3.15: Fashion Industry (source: https://www.precisebposolution.com/)  

Shop automation  

Image annotation improves online shopping. It adds extra featu res to stores for a better 

customer experience, which is vital for retail companies. As illustrated in Figure 3.16.  

 

Figure 3.16: Shop Automation (source: https://www.cogitotech.com/ ) 

 

 

 

https://www.cogitotech.com/
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Check Your Progress  

 

A. Multiple Choice Questions (MCQ)  

1.  Data Annotation Applications involve which of the following tasks? (a) Baking cookies 

(b) Sequencing, Classification, and Mapping (c) Building rockets (d) Playing sports  

2.  What area does "Unmanned Vehicles" fall under as a Data  Annotation Application? (a) 

Cooking (b) Entertainment (c) Automotive (d) Gardening  

3.  Data Annotation can be used to enhance Surveillance and Protection in which field? 

(a) Space exploration (b) Fashion industry (c) Security and safety (d) Food industry  

4.  Whic h industry is NOT listed as an application of Data Annotation? (a) Agriculture (b) 

Education (c) Healthcare (d) Retail  

5.  What does "Geosensing" refer to in Data Annotation Applications? (a) Cooking different 

cuisines (b) Sensing emotions (c) Sensing geograph ical information (d) Sensing cosmic 

events  

6.  Which of the following is NOT a real -life application of Data Annotation? (a) Animal 

management (b) Virtual reality gaming (c) Surveillance and Protection (d) Geosensing  

7.  What does "Healthcare" involve as a Data An notation Application? (a) Creating fashion 

designs (b) Developing social media platforms (c) Improving medical treatments (d) 

Designing new buildings  

8.  How can Data Annotation impact "Retail"? (a) By producing new movies (b) By 

improving online shopping expe riences (c) By designing video games (d) By organizing 

music concerts  

9.  In which field can Data Annotation be applied for "Crop health surveillance"? (a) 

Marine biology (b) Movie production (c) Farming and agriculture (d) Astronomy  

10.  Which industry can benefit  from Data Annotation regarding "Insurance and Banking"? 

(a) Music Industry (b) Travel and tourism (c) Finance and insurance (d) Circus 

entertainment  

B.  Fill in the blanks.  

1.  Data Annotation Applications involve tasks like Sequencing, Classification, 

__________, Mapping, and more.  

2.  The goal of Data Annotation in Healthcare is to contribute to medical breakthroughs 

and improve ____________. 

3.  One of the Data Annotation Applications is the development of Facial _______________ 

software.  

4.  The retail industry can make u se of Data Annotation to optimize shopping experiences 

and improve _______________. 

5.  Data Annotation plays a role in Crop Health Surveillance to monitor and improve the 

health of ______________. 

6.  Geosensing involves collecting and annotating data related to ______________ locations 

and attributes.  

7.  Data Annotation plays a role in improving the efficiency of __________ engines by 

refining search results.  
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8.  Data Annotation is essential for creating detailed _________ maps and geographic 

information.  

9.  Classification  tasks involve labeling data into distinct _______________ or categories.  

10.  In the Healthcare sector, Data Annotation assists in diagnosing and treating 

___________ conditions. 

C. State whether true or false  

1.  Data Annotation is labeling data to make it understan dable for machines.  

2.  Data Annotation can enhance the accuracy of facial recognition software.  

3.  Data Annotation has no significance in the Healthcare industry.  

4.  Data Annotation is not useful for improving the efficiency of search engines.  

5.  Data Annotation is cr ucial for assessing risks in the Insurance and Banking sectors.  

6.  Data Annotation has no role in improving product quality in the Manufacturing sector.  

7.  Retailers can benefit from Data Annotation to better understand customer 

preferences.  

8.  Data Annotation is o nly used for text data and has no application in image or video 

data.  

9.  Data Annotation is not necessary for developing autonomous vehicles.  

10.  Data Annotation is only used for creating maps and geosensing applications.  

D.  Short answer questions  

1.  What are the diffe rent use cases of Data Annotation?  

2.  How machine learning uses Data Annotation Application ? 

3.  How does data annotation help in the healthcare sector?  

4.  How does Data Annotation contribute to the development of facial recognition 

software?  

5.  What industries benefit  from Data Annotation in terms of insurance and banking?  

6.  How does Data Annotation contribute to improving search engine efficiency?  

7.  In what ways can Data Annotation be utilized in the agriculture sector?  

8.  What role does Data Annotation play in the field of retail?  

9.  How does Data Annotation contribute to geosensing and mapping applications?  

10.  What are the various categories of Data Annotation applications?  
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Session 4. Data Annotation ð Types, Methods & Data Types  

 

Ria lived in a forest village and loved  watching birds. One day, she drew birds and labelled 

their colours in her notebook. Her friend Raju told her about data annotation, and that 

her drawings could teach computers. They marked important things in pictures, so 

computers could learn. Raju showe d her how to do it on a computer. Ria was amazed that 

her simple drawings could teach computers about birds. She learned that data annotation 

was like giving instructions to computers using pictures. Now, whenever Ria saw birds, 

she knew she was helping co mputers learn too.  

 

Figure 4.1: Anjali drawing a bird (Source: https://storyweaver.org.in/)  

In this chapter, you will first understand the concept of computer vision and its tasks. 

After that, you will get knowledge about different types of data annotatio n and their 

methods. Apart from this, you will also get knowledge about manual data annotation, data 

annotation using crowdsourcing, data annotation based on usage, data -driven data 

annotation, and data annotation using an artificial intelligence API.  

4.1  Comp uter Vision  

Computer vision gives computers the ability to see and understand the world through 

images and videos, just like humans use their eyes to see and understand. It is a field of 

artificial intelligence (AI) that focuses on teaching computers to an alyse and make sense 

of visual information.  

4.2   Computer Vision Tasks  

The main tasks of computer vision are as follows:  

 Image Classification  

 Object Detection  

 Object Tracking  

 Image Segmentation  

 Pose Estimation  

4.2.1  Image classification  

Image Classification method s orting images into different categories or labels based on 

their content. It is a fundamental task in computer vision. In this, an algorithm or 
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machine learning model assigns a label or category to an image based on the features and 

patterns it detects wit hin the image. For example, you have a collection of animal photos, 

and you want to automatically classify them into "Cats" and "Dogs." As illustrated in 

Figure 4.2.  

 

Figure 4.2: Image Classification  

4.2.1.1  Types of Image Classification  

There are two main types of Image Classification:  

a) Binary Class Classification and  

b) Multi -Class Classification.  

a) Binary Class Classification (Two Tags Only):  In binary classification, an image is 

categorized into one of two classes or labels. It is like a yes -or-no decision. For 

exam ple, classifying images as either "cat" or "not a cat," "spam" or "not spam," or 

"fraudulent" or "legitimate."  

b) Multi -Class Classification (Multiple Tags):  In multi -class classification, an image is 

assigned to multiple classes or labels. It is used for cla ssification with more than two 

distinct categories. For example, classifying images of fruits like "apple," "banana," 

"orange," or "grape."  

4.2.2  Object Detection  

Object Detection teaches computers to identify and locate objects within images or videos. 

Object D etection draws bounding boxes around each object to show their precise locations 

in the image, and also tells the names of the objects present in an image. For example, 

you have a photo that contains multiple objects, such as cars, dogs, and bicycles, as 

shown in Figure 4.3.  

 

Figure 4.3: Object detection (source: https://towardsdatascience.com/)  
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4.2.2.1  Object Detection Applications  

The various object detection applications are as follows:  

 Autonomous Vehicles  

 Surveillance  

 Image -Based Search Engines  

4.2.3  Object Tracking  

Object Tracking is used to monitor the movement of objects in videos or image sequences. 

It involves identifying a specific object in the initial frame of a video and then keeping 

track of that object as it moves through subsequent frames. For example, in  surveillance 

systems, object tracking can be used to follow a person or a vehicle as they move across 

different camera views. As shown in Figure 4.4.  

 

Figure 4.4: Object Tracking  

4.2.3.1  Object Tracking Applications  

Object tracking has applications as follows:  

 Autonomous vehicles,  

 robotics,  

 CCTV cameras  

 Various other fields where monitoring objects over time are crucial.  

4.2.4  Image segmentation  

The image Segmentation method divides an image into multiple meaningful regions or 

segments, where each segment represents a separate object or part of the image. Image 

segmentation would not only identify the cars, streets, persons, and buildings but also 

correctly outline and label each of them as separate entities. As illustrated in Figure 4.5.  
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Figure 4.5: (source: https:// imageannotation.home.blog/)  

4.2.5  Pose estimation  

Pose estimation is a task in computer vision that allows machines to identify human 

figures and understand their bodies positioned in videos and pictures. It assists machines 

in identifying specific body parts, l ike determining the position of a person's knee in an 

image. As illustrated in Figure 4.6.  

 

Figure 4.6: Example of Pose Estimation  

4.3 Data Annotation Types  

Data annotation involves different types of methods to provide additional information to 

data. The se types help computers understand and interpret data more effectively. Some 

common data annotation types are Image Annotation, Text Annotation, Audio Annotation, 

and Video Annotation.  

4.3.1  Image Annotation  

Image annotation means Labeling or adding notes to obj ects in pictures to help computers 

understand and identify different objects, shapes, or areas within the images. This allows 

computers to perform various tasks, such as identifying objects, remembering things, and 

even colouring different parts of images.  As illustrated in Figure 4.7.  
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Figure 4.7: Image Annotation (source: https://www.cogitotech.com/)  

 

4.3.2  Text Annotation  

Text annotation is a process where human annotators add labels to text documents to 

help computers understand and analyse the content. Addi ng labels to text helps machines 

identify the important words in a sentence. In this, we use tags to highlight important 

things like keywords, phrases, or sentences in the text. Sometimes, we also tag feelings 

like "sad" or "happy" to help machines underst and the emotions or intentions behind the 

words in certain situations. Figure 4.8 illustrates the example of text annotation.  

 

Figure 4.8: Example of Text Annotation  

4.3.2.1  Types of Text Annotation  

There are three types of text annotation, such as sentiment anal ysis, named entity 

recognition, and part -of-speech.  

a) Sentiment analysis - Sentiment analysis means figuring out if a text is positive 

(happy), negative (sad), or neutral (neither). For example, when you  read a review, it 

helps you know whether it is a good o r bad review. Figure 4.9 shows an example of 

sentiment analysis.  

 

Figure 4.9: Example of Sentiment Analysis (source: https://monkeylearn.com/)  
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b) Named Entity Recognition - Named Entity Recognition (NER) is like a detective for 

text. It is a computer program that scans through sentences and finds important 

things like a person's name, places, dates, and more. It helps computers to understand 

the text and make it useful for tasks like organizing information or answering 

questions about a text. Figure 4.10 illus trates the example of named entity recognition.  

  

Figure 4.10: Example of Named Entity Recognition (source: 

https://www.cogitotech.com/)  

c) Parts of Speech - Parts of Speech (POS) are like word roles in a sentence. They tell us 

if a word is a noun (like 'dog' ), a verb (like 'run'), an adjective (like 'happy'), and more. 

POS helps us understand the working of words together to make sentences. Figure 

4.11 illustrates the example of parts of speech (POS).  

   

Figure 4.11: Example of Parts Of Speech (source: https ://www.altexsoft.com/)  

4.3.3  Audio Annotation  

Audio annotation is used for adding labels or notes to audio files to help computers 

understand and process the sound. This process attaches descriptions to sounds so that 

computers can identify and understand them. Audio annotation is essential for developing 

and improving voice -based software. With tools, it improves audio quality and removes 

background noise, tasks like transcribing customer support calls, converting speech to 

text, and adding details like gender a nd sentiment become easier. This is important for 

the E -commerce sector and various other fields. Figure 4.12 illustrates the example of 

audio annotation.  

 

Figure 4.12: Example of Audio Annotation  
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4.3.3.1  Types of Audio Annotation  

There are different types of aud io annotation:  

a) Speech -To -Text Transcription:  Speech-To-Text Transcription is like turning spoken 

words into written text. It is a process where a computer listens to what's said in an 

audio recording, like a conversation or a speech, and then converts it i nto written 

words. This is useful for tasks like creating subtitles for videos, making audio 

searchable, etc. As illustrated in Figure 4.13.  

 

Figure 4.13: Speech to Text Transcription  

b) Audio labeling:  Audio or speech labeling is like giving names to sounds  or spoken 

words. It is a process where you listen to audio recordings and describe what you hear. 

For example, you might label parts of the audio as "dog barking," "car engine," or 

"person talking." This helps computers understand and categorize different  sounds in 

the recordings. It is useful for tasks like voice recognition or analyzing audio data. As 

illustrated in Figure 4.14.  

 

Figure 4.14: Example of Audio labeling (dog barking) (Source: 

https://www.vector stock.com/ ) 

Audio tagging:  Audio tagging is like adding labels or tags to audio clips to describe what's 

in them. It is a way to organize and categorize audio files by attaching keywords or labels. 

For example, you might tag an audio clip as "jazz music,"  "birdsong," or "traffic noise." 

Audio tagging is used in music libraries. As illustrated in Figure 4.15.  

https://www.vectorstock.com/
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Figure 4.15: Example of Audio tagging (Traffic noise) (Source: 

https://www.freepik.com/)  

c) Speaker Identification:  Marking who is speaking in an audio  recording, which is 

helpful for transcribing conversations or identifying different voices.  

d) Emotion Labeling:  Adding labels to indicate the emotional tone of the speech, such 

as happy, sad, angry, etc. As illustrated in Figure 4.16.  

 

Figure 4.16: Example  of Emotion Labeling (Source: https://www.asia -research.net/)  

4.3.4  Video Annotation  

Video annotation is the process of labeling and adding information to videos. Such as 

images, and videos must highlight specific details to help machines understand and 

analyze the content. Video annotation involves marking objects, drawing bounding boxes 

around them, and assigning labels to them. This allows machines to recognize and 

distinguish different objects or actions in the video. As illustrated in Figure 4.17.  

  

Figure 4.17: Example of Video Annotation (source: https://dataloop.ai/)  
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4.4  Annotation Techniques  

Bounding boxes  

Bounding boxes are like rectangles drawn around objects. They are like invisible 

rectangles we draw around objects in pictures or images. Imagine you have  a picture of a 

cat. To show where the cat is, you draw a rectangle around it. This rectangle is the 

bounding box. It is like putting a frame around the cat. Figure 4.18 shows the visual 

representation of bounding boxes. You can see here that each object i s covered inside a 

rectangular box. As illustrated in Figure 4.18.  

 

Figure 4.18: Bounding boxes (Source: https://www.anolytics.ai/)  

Two types of Bounding boxes:  

 2D Bounding boxes : In 2D Bounding boxes, a rectangular or square outline is drawn 

around the o bject we want to focus on. This is done to make it clear that there is an 

object in the picture. Figure 4.19 illustrates the 2D bounding boxes.  

 

Figure 4.19: Example of 2D bounding boxes  

 3D Bounding boxes: 3D bounding box annotation is a method used to ma rk and 

outline objects in a three -dimensional (3D) space. Instead of just drawing a rectangle 

around an object as in 2D annotation, 3D bounding box annotation creates a cuboid 

or box that fully encloses the object in three dimensions (length, width, and he ight) 

within a 3D space. As illustrated in Figure 4.20.  
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Figure 4.20: Example of 3D bounding boxes  

Lines and splines  

In adding extra information to data, we use lines and curved lines to find and understand 

lanes. These lanes are important for self -drivin g cars to know where to go. The example is 

shown in Figure 4.21.  

 

Figure 4.21: Example of Lines and splines (Source: https://tarjama.com/)  

Semantic segmentation  

Semantic segmentation is a way of labeling different parts of an image with colors or 

marks. E ach object in an image gets its color so the computer can identify objects easily 

in an image. This helps computers understand the details and boundaries of objects in 

an image. For example, in a street picture, semantic segmentation can help the computer 

separate the road, sidewalks, buildings, and cars into different areas. The visual 

representation of Semantic segmentation is shown in Figure 4.22.  
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Figure 4.22: Semantic Segmentation (Source: https://www.anolytics.ai/)  

Instance segmentation  

Instance segm entation is a technique used in computer vision to do three important 

things in an image:  

ǒ Detection: It finds and identifies all the objects in the image.  

ǒ Segmentation: It outlines and separates each object accurately, often with pixel -level 

precision.  

ǒ Classification: It assigns a category or label to each object, distinguishing one object 

from another.  

Consider a  picture of cats and dogs below, in Figure 4.23. Semantic segmentation can 

show that there are dogs and cats in a picture, but it can't tell you t he number count of 

each. Whereas, for Instance segmentation, you not only find the dogs and cats but also 

count the number of dogs and cats. So, you can count them easily in the picture.  

 

Figure 4.23: Example of instance segmentation  

3D cuboids  

3D cuboids  are like boxes with three dimensions: length, width, and height. They are used 

to show the shape and size of objects in a 3D space. Imagine a shoebox but with height, 

width, and depth. These cuboids are useful in computer vision to show the boundaries of 

objects in a three -dimensional world.  

For example, suppose you are teaching a computer to identify different objects in a room. 

In that case, you might use 3D cuboids to draw boxes around things like chairs, tables, 

and books to help the computer understan d their size and position, as shown in Figure 

4.24. These boxes are called 3D cuboids. With 3D cuboids, computers can understand 

things in a 3D world. This is great for making driverless smart cars. They can figure out 

how close things are to them by using  these boxes and driving safely.  
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Figure 4.24: Example of 3D Cuboids (Source: https://www.anolytics.ai/)  

Polygonal segmentation  

Polygonal segmentation is a method used to outline the shapes of objects in an image 

using lines that connect points. It is lik e tracing the edges of things with a pencil but on 

a computer. Instead of just using simple boxes, you draw more complex shapes. These 

shapes are made of straight lines that connect points, forming a polygon. This helps 

computers to understand objects' exa ct shape and outline in a picture. For example, if 

you want to show the outline of a car in an image, you would use polygonal segmentation 

to draw a shape that fits around the car's body, tyres, and headlight as shown in Figure 

4.25.  

 

Figure 4.25: Example  of Polygonal segmentation (Source: 

https://www.anolytics.ai/)  

Landmark and key -point  

Landmark and key -point annotation is a technique for marking important points or spots 

in an image. These points could be an object's corners, edges, or specific parts. I t is like 

putting dots on a picture to show particular places. This helps computers to understand 

where important things are located and positioned. For example, if you are teaching a 

computer to recognize faces, you might mark the eyes, nose, and mouth as  landmarks to 

help the computer know where these features are in the picture. The visual representation 

is shown in Figure 4.26.  

 

Figure 4.26: Example of Landmark and key -point (Source: https://smartone.ai/)  
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Entity annotation  

Entity annotation labels spec ific words, phrases, or parts of a text to identify their 

meaning. It is like highlighting important information in a text. This helps computers 

understand the context and meaning of different parts of a document. For example, in a 

news article, you might label the person's name, places, dates, and other important 

details. Entity annotation is a way to tag important words in sentences so that computers 

can understand them better. As illustrated in Figure 4.27.  

 

Figure 4.27: Example of Entity Annotation (so urce: https://tarjama.com/)  

3D LiDAR  

3D LiDAR (Light Detection and Ranging) annotation is a critical process in the field of 

computer vision and autonomous systems. 3D LiDAR Annotation is marking objects in a 

3D map created by lasers, like putting labels o n cars, persons, and buildings in a self -

driving car's view to help it drive safely. Figure 4.28 illustrates the example of 3D LiDAR.  

 

Figure 4.28: Example of 3D LiDAR  

4.5  Data Annotation Methods  

4.5.1  Manual Data Annotation  

In the initial phases of a project, manu al data annotation can be carried out if the datasets 

are small or the aim is to create a prototype swiftly. In such cases, developers review the 

data and label the samples based on specific annotation criteria.  

Advantages: This approach has various benefi ts:  

a) It demands minimal oversight of data annotation activities.  

b) Engineers better grasp the data than many other experts, enhancing its quality.  

c) Engineers might discover unique insights about the data that can enhance an 

algorithm.  

d) This method allows for gr eater control and accuracy.  

e) It has the ability to capture complex information.  

Disadvantages:  This approach has various disadvantages:  

a) A small team is responsible for annotation challenges, leading to lower quality and 

slower progress.  
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b) This approach may no t be feasible for handling a large dataset.  

c) It is time -consuming process  

d) It involves adding metadata to datasets by human annotators  

e) It can lead to poor quality due to human errors.  

4.5.2  Data Annotation using Crowdsourcing  

Using crowd assistance for data annota tion offers a cost -effective and scalable solution. 

Platforms such as Amazon Mechanical Turk and Crowd flower are well -known examples 

of crowdsourcing services for this purpose.  

Benefits:  

a) It is Affordable.  

b) It is capable of handling large amounts of data.  

c) It is fast.  

d) It has  the ability to obtain large labelled data at a low cost.  

e) It allows  for fast turnaround times and scalability.  

Drawbacks:  

a) Requires knowledge of various crowdsourcing methods;  

b) Requires implementation of quality control measures.  

c) It suffers from  inaccuracies and inconsistent Annotations.  

d) It has biased annotations.  

e) It has less data privacy and security.  

4.5.3  Data Annotation based on the usage  

Data annotation can be skipped if data already has labels. For example, a bank's loan 

data comes with appro vals and denials. This data can train a machine learning model. 

Raw annotations might need cleaning but can be used for more refined annotation 

processes, like crowd -sourcing or manual annotation. This approach helps keep costs 

lower compared to complete a nnotation.  

Advantages:  

a) Economical or low -priced  

b) Suitable for handling large datasets  

c) Requires minimal administration if the data -producing business process is well -

organized.  

d) It improves the accuracy of output.  

e) It improves the experience for users.  

Disadva ntages:  

a) Possibility of noise in user -generated data or content  

b) Additional post -processing is often required.  

c) It has less data privacy.  

d) It has less data security.  

e) It suffers with poor quality data.  

4.5.4  Data -Driven Data Annotation  
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In AI projects, simple rules ca n address part of the data. If this subset is representative 

and high -quality, it can be used to train a machine -learning model that works well for the 

entire dataset. Consider extracting job responsibilities from job descriptions. While most 

job descripti ons lack structure with natural language and flexible HTML, some include 

headers like 'Responsibilities:' and bullet -pointed duties. Such job descriptionsõ HTML 

codes reveal a framework such as:  

<h3>Data Annotation</h3>  

<ul>  

<li>TEXT</li>  

...</ul>  

Advantag es:  No cost involved; it needs very little management; it can handle a large 

amount of data.  

Disadvantages:  Extraction patterns might not always be very accurate, and the patterns 

might not cover all types of data, limiting the performance of the trained m odel can work 

for different situations.  

4.5.5  Data Annotation Using an Artificial Intelligence API  

Using existing APIs for your app's tasks to process data samples efficiently. Review and 

adjust the results for accuracy before integrating them into your applicat ion, similar to 

usage-based data annotation. The main difference is cost. For instance, in building a 

sentiment analysis system, using a sentiment analysis API can assign scores to texts. 

While AI APIs may not fully solve your task, they aid in data filter ing. For example, with 

just a face detection API, you can detect faces in images before using another API for 

emotion tagging.  

Advantages:  Cost -effective, simple to handle, and suitable for large collections of books.  

Disadvantages:  It involves expenses, a nd the AI API might occasionally create errors that 

introduce label inaccuracies.  

Summary  

ǒ Different ways to do data annotation are: bounding boxes, creating lines and curves, 

categorizing areas in images, outlining 3D shapes, marking polygons, pinpointing 

landmarks, and Labeling entities.  

ǒ Methods for data annotation include: doing it manually, getting help from 

crowdsourcing, deciding based on how the data will be used, following a data -driven 

approach, and using an Artificial Intelligence API for annotatio n.  

ǒ Examples of data types in data annotation are text annotation, audio annotation, 

image annotation, and video annotation.  
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Check Your Progress  

 

A. Multiple Choice Questions  

1.  What type of Data Annotation involves adding labels and descriptions to images? (a)  

Text Annotation (b) Audio Annotation (c) Image Annotation (d) Video Annotation  

2.  Which Data Annotation Method marks specific points on an image? (a) Bounding boxes 

(b) Lines and splines (c) Landmark and key -point (d) Semantic segmentation  

3.  Which Data Annotat ion Type is most suitable for transcribing spoken words into text? 

(a) Image Annotation (b) Text Annotation (c) Audio Annotation (d) Video Annotation  

4.  Which Data Annotation Method is used to outline the boundaries of objects in images? 

(a) Bounding boxes (b ) Lines and splines (c) 3D cuboids (d) Entity annotation  

5.  What kind of Data Annotation involves marking specific areas within an image? (a) 

Entity annotation (b) Polygonal segmentation (c) Bounding boxes (d) Video Annotation  

6.  Which Data Annotation Type label s specific actions or events in a video? (a) Image 

Annotation (b) Audio Annotation (c) Text Annotation (d) Video Annotation  

7.  What does Audio Annotation involve? (a) Adding descriptions to images (b) Labeling 

objects in videos (c) Transcribing spoken words i nto text (d) Marking key points on 

images  

8.  Which Data Annotation Method labels objects in a 3D space? (a) Bounding boxes (b) 

3D cuboids (c) Lines and splines (d) Landmark and key -point  

9.  Which Data Annotation Type is suitable for marking specific words or phr ases in a 

document? (a) Text Annotation (b) Image Annotation (c) Audio Annotation (d) Video 

Annotation  

10.  What is the primary purpose of Video Annotation? (a) Adding text descriptions to videos 

(b) Labeling specific actions or events in a video (c) Transcribi ng audio in videos (d) 

Highlighting key points in videos  

B.  Fill in the blanks.  

1.  Image Annotation involves adding labels to ____________.  

2.  Text Annotation is used to annotate and label ____________ data.  

3.  Audio Annotation helps in Labeling and transcribing _____ _______ content. 

4.  Video Annotation involves annotating and identifying objects or actions in 

____________. 

5.  Bounding boxes are commonly used in image annotation to outline ____________.  

6.  3D cuboids are used to annotate objects in ____________ space.  

7.  Key point s are commonly used in image annotation to identify important ____________.  

8.  Lines and splines are used in annotation to outline ____________ shapes.  

9.  Video annotation helps in tracking and identifying ____________ within videos.  

10.  Audio annotation involves tr anscribing spoken ____________ into text.  

C. State whether true or false  

1.  Image Annotation involves Labeling and annotating textual data.  

2.  Text Annotation is a method used for Labeling and transcribing audio content.  
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3.  Audio Annotation helps in identifying and La beling objects in images.  

4.  Video Annotation is used to annotate and identify objects or actions in videos.  

5.  Bounding boxes are commonly used in image annotation to outline objects.  

6.  Semantic segmentation focuses on Labeling individual segments within an image . 

7.  3D cuboids are used to annotate objects in two -dimensional space.  

8.  Polygonal segmentation involves annotating objects with only straight -line edges.  

9.  Landmark and key -point annotation identifies specific points in an object.  

10.  Entity annotation is used to la bel and tag specific entities in text.  

D.  Short answer questions  

1.  What is the purpose of Video Annotation?  

2.  Describe the concept of Bounding Boxes in image annotation.  

3.  How does Semantic Segmentation work?  

4.  What is the role of Landmark and Key -point annotation?  

5.  Explain Entity Annotation.  

6.  Explain the significance of Text Annotation.  

7.  Explain Image annotation and its working.  

8.  Explain audio annotation and its types.  

9.  How are Bounding boxes useful in annotation?  

10.  Explain 3D cuboids.  

 

Session 5. Tools of Data Annotation  

 

Meet Priya, a fashion -loving girl with a dream. She wanted to be a fashion designer but 

had to go through many fashion images to learn the latest trends. Then, Priya discovered 

data annotation tools with her aunt's help. These tools were like magic pens fo r 

computers. Priya drew boxes around dresses, shoes, and accessories in pictures. The 

computer learned what each item was and showed her similar designs. Priya loved it! She 

created her virtual fashion gallery and used the computer to spot trends and desig n outfits 

faster. Years later, Priya became a successful fashion designer, as shown in figure 5.1.  

 

Figure 5.1. Priya working as a Fashion designer (Source: istockphoto)  
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In this chapter, you will gain knowledge about different data annotation tools. In th e end, 

you will understand open -source data annotator tools.  

5.1.  Tools of Data Annotation  

The tools of data annotation help you to annotate machine learning training data in a 

production setting. These tools can be software that works online and offline. These  tools 

are available for business use, either for renting or purchasing. They can annotate various 

data types like images, videos, text, audio, spreadsheets, and sensor data. Here are some 

of the data annotation tools:  

Colabler  

The "Colabler" data annotati on tool is software designed to help people annotate various 

data types. It provides a platform where multiple users can collaborate in adding labels, 

marks, or other annotations to different kinds of data, such as images, videos, texts, and 

more. This too l enables efficient teamwork and sharing of tasks, allowing individuals to 

contribute to the annotation process collectively. It is particularly useful for projects 

requiring multiple annotators' input, ensuring consistency and accuracy in the annotated 

data. The picture representation of the Colabler tool is illustrated in Figure 5.2.  

 

Figure 5.2. Colabler Tool (Source: http://www.colabeler.com/)  

 

Figure 5.3. Image classification in Colabler Tool (Source: 

http://www.colabeler.com/)  
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Figure 5.4. Video La beling using CoLabeler (Source: http://www.colabeler.com/)  

 

Figure 5.5. Text labeling using CoLabeler (Source: http://www.colabeler.com/)  

As shown in Figure 5.2, Figure 5.3, 5.4, and Figure 5.5, this Colabeler tool is designed for 

AI data Labeling and wor ks with images, videos, and texts. With this tool, you can perform 

various types of data annotations, including:  

 Image classification  

 Marking objects with bounding boxes  

 Outlining shapes with polygons  

 Drawing curves  

 Locating objects in 3D  

 Tracing actions i n videos  

 Categorizing text  

 Labeling entities in text  

Furthermore, the tool supports custom task plugins, allowing users to design their 

Labeling tools. It includes features for exporting files in PascalVoc XML format (the same 

format used by ImageNet) and CoreNLP file format. This tool is accessible on Windows, 

Mac, CentOS, and Ubuntu operating systems. It is compatible with the annotation format 

provided by PascalVoc XML. An example is provided below, as shown in Figure 5.6.  


