Comprehensive assignment applying
knowledge to solve real-world problems.

Identify interests, solve real problems, consult
with peers.

Project proposal, data collection, model

development, results interpretation, final report —— Project Structure —|

and presentation.

Portfolio development, skill
application, networking opportunities.

Apply knowledge and demonstrate practical

skills. —— Objective of the Capstone Project —,
Identify a problem, connect with _ _ _
interests, assess feasibility. Choosing the Right Project —
— 71 Integrate Al Skills Learned —/
Proposal, data preparation, model ntegrate ills Lea
development, results interpretation, —— Project Components and Structure —

presentation

Portfolio building, experience and confidence,

tworking oppartunities. Benefits of the Capstone Project

Role Overview: Collects and analyzes data for
insights.

Data Scientist -

Key Skills: Statistics, programming, data
visualization.

Role Overview: Designs and implements
machine learning algorithms.

Machine Learning Engineer —,

Key Skills: Software engineering, programming,
ML frameworks.

Role Overview: Conducts research to advance
Al

Al Researcher —{

Key Skills: Analytical skills, programming,
advanced degrees.

Al Product Manager: Defines product vision and
strategy. )

Data Engineer: Builds data architecture
and processing pipelines.

Robotics Engineer: Designs autonomous robotic

systems.
Programming languages, mathematics, ML
frameworks, data manipulation, cloud —— Technical Skills Overview —,
computing.
Essential for building models and delivering m nce of Technical Skills —

insights.

Communication, problem-solving, teamwork,

adaptability, time management. —— Soft Skills Overview —

Crucial for collaboration and navigating .
workplace dynamics. —— Importance of Soft Skills —
Understanding specific industries enhances
Al solutions.

Personal projects, Kaggle competitions, open

source contributions. —— Projects to Showcase —,

Organizing repositories, including clear
examples, showcasing collaboration.

Networking, online communities, writing, »
internships. —— Industry Involvement
Key components: Contact information,
professional summary, technical skills, —— Resume/CV Building for Al =\
projects, education, industry involvement. Roles

Aligning with job descriptions and focusing on
relevant experience.

Ensuring a polished and professional —— Proofreading and Presentation —/
format.

Understanding the interview process, preparing

for technical and behavioral interviews, —— How to Prepare for Al Interviews —— 6.5 Networking and Job Search Strategies —/

company research.

Medical Imaging: Analyzing images for accurate
diagnoses. B

Predictive Analytics: Identifying at-risk patients. —— Healthcare —

Virtual Health Assistants: Providing 24/7 _J
support.

Fraud Detection: Real-time transaction
monitoring. —

Algorithmic Trading: Analyzi rket dat
fﬂfg?[; de&lc rading yzing ma a 1 Finance —.

Personal Finance Management: Helping users _J
manage spending.

Personalized Shopping Experiences: Analyzing
customer data for recommendations.

:-Iwrendm':ﬁw Management: Predicting demanc —+= Retail and E-commerce —

Customer Service: Al chatbots for instant | )
support.

Gathering relevant data from various sources. — Data Collection —,

Cleaning and transforming data for analysis. —— Data Preprocessing —

— 5.1 Introduction to Al Pipeli —
Selecting and training machine learning roduEten e e

algorithms. |

Integrating the trained model into production. —— Deployment —/

Ensuring accuracy, completeness, and

consistency of data. —— Data Quality —

Understanding how models make decisions. —— Model Interpretability —— 5.2 Challenges in Implementation —/

Addressing infrastructure and integration

_— : -
challenges. Scaling Issues

Computational models inspired by the human

—t= Other Roles in Al —J

— 6.1 Skills Required for Different Roles —

~—— Importance of Domain Knowledge —— 6.2 Skills Required for Different Roles —]

—— Creating a Compelling GitHub Profile —— 6.3 How to Build an Al Portfolio —|

~—— Tailoring Your Resume —+= 6.4 Networking and Job Search Strategies —

—— What is a Capstone Project? —,

—— Choosing Your Project Topic —

—— Importance of the Capstone Project —

Module 7: Capstone Project

Module 6: Career Pathways in Al

Module 5: Al in Practice: Real-World
Applications

brain, consisting of layers of interconnected —— What are Neural Networks? —.
nodes.
Forward Propagation: Input data flows through
the network. )
Loss Function: Evaluates model performance. —— How Neural Networks Work —.
Backpropagation: Adjusts weights basedon |
loss.
Deep Learning uses neural networks with many
layers for complex tasks. M
ﬁ;gergd e e isiriis ednn bl ~——— Convolutional Meural Networks (CNMs) —+ Introduction to Deep Learmning —,
Designed for sequential data (e.g, time series). —— Recurrent Neural Networks (RNNs) —
Image and Video Analysis: Object detection and
recognition. )
Matural Language Processing:
Language translation and sentiment ) o
analysis. n Applications of Neural Networks and Deep
. - o Learning B
Healthcare: Diagnosing diseases and predicting
outcomes.
Autonomous Vehicles: Real-time decision-
making for self-driving cars.
Captures spatial hierarchies in images through .
convolutional layers. Overview of CNNs
3.1 Deep Learning Basics —.
Maintains memory of previous inputs for .
sequential data processing. Overview of RNNs
Image classification, object detection, and Applications of Deep Learning in Image
image segmentation Processing
3.2 Deep Learning Basics —.
Text classification, machine translation, Applications of Deep Learning in Language
and chatbots. Processing
Open-source framework for building and .
deploying machine learning models. Introduction to TensorFlow
3.3 Tools and Frameworks —
Dynamic computation graph framework .
favored for research and rapid prototyping. Introduction to PyTorch
4. Natural Language Processing (NLP) —
Focuses on interaction between computers and . .
humans through language. ~— What is Natural Language Processing? —
Tokenization: Breaking down text into tokens. —,
Part-of-Speech Tagging: Tagging tokens with
grammatical roles. R
— Key Technigues in NLP —
MNamed Entity Recognition (MER): Identifying key )
information in text.
Sentiment Analysis: Evaluating emotional tone |
in text.
Chatbots and Virtual Assistants: Enhancing user
experiences. )
Machine Translation: Automatically translating
text. )
— Applications of NLP —
Information Retrieval: Improving search engine
aCCuUracy.
Text Generation: Creating coherent text -
Cleaning and transforming raw text for analysis. —— Text Preprocessing
Breaking down text into manageable pieces. —— Tokenization 4.1 Key Technigues —
Converting tokens into Vectorizati
numerical representations. AN LoaLC
Determining emotional tone in text. —— Introduction to Sentiment Analysis
} 4.2 Key Techniques —
Identifying and classifying key elements in text. —— Introduction to Named Entity Recognition (NER)
Comprehensive resources for NLP tasks. —— Owverview of NLTK

Modern library optimized for efficiency and

production use. —— Overview of 5paCy

} 4.3 NLP Tools and Libraries —

Al Fundamentals &
Career Pathways
(Zero to Hero)

@

Module 2: Fundamentals of
Machine Learning

Al refers to the simulation of human intelligence
processes by machines, including learning,
~ reasoning, problem-solving, perception, and
language understanding.

— Two primary categories of Al

~— What is Artificial Intelligence? —

. Narrow Al: Designed for specific tasks (eg,
facial recognition).

.__ General Al Theoretical Al that can perform any
intellectual task a human can do.

Healthcare: Al algorithms analyze medical data
" for diagnostics and personalized medicine.

Finance: Al enhances risk assessment, fraud
™ detection, and algorithmic trading.

— Importance of Alin Various Industries —
.__ Transportation: Self-driving cars and logistics
optimization

. Customer Service: Al chatbots provide 24/7
support.

Machine Learning: Enables systems to leamn
— from data (supervised, unsupervised,
reinforcement leaming).

| Natural Language Processing (NLP): Interaction

~— Key Components of Al —— computers and human language.

h— Computer Vision: Interpretation of visual data.

.__ Robotics: Creation of robots that perform tasks
autonomously.

Data Scientist: Analyzes complex data for
" informed decisions.

Machine Learning Engineer: Designs algorithms
" for data learning.

Al Research Scientist: Advances

¢ Career Pathways in Al =1 40 oretical aspects of Al

.__ Al Product Manager: Aligns Al projects with
business objectives.

“— Robotics Engineer: Designs autonomous

robots.

Diagnostics and Imaging: Al analyzes medical
" images for anomalies.

Predictive Analytics: Identifies at-risk patients

My | through data analysis.

__ Personalized Medicine: Develops treatment
plans based on individual data.

Fraud Detection: Monitors transactions for
" suspicious activities.

__ Algorithmic Trading: Makes rapid trading

~ AlinFinance = 4 icions based on data.

- Customer Service Solutions: Al chatbots assist
customers.
— 1.1 Overview of Al Applications —

Predictive Maintenance: Predicts
" equipment failures.

— Alin Man fachiing —— dﬂuaht; Control: Al inspects products for

. Supply Chain Optimization: Analyzes data
for better inventory management.

Retail: Personalized marketing and inventory
" management.

Transportation: Self-driving technology and

- i ——
e logistics optimization

“— Education: Personalized learning
experiences.

Bias can arise from historical data and
underrepresentation in training data.
~ Understanding Bias in Al
Consequences include unfair treatment in
hiring, lending, and law enforcement

Fairness ensures Al systems do not discriminate
based on race, gender, or socioeconomic status.

“— 1.2 Ethical Considerations in Al —— Fairness in Al

Technigues like disparate impact analysis assess
fairness.

Transparency builds trust and helps identify
biases.

“— Transparency in Al
Explainable Al (XAl) methods improve model
interpretability.

Data Collection: Gathering relevant data for
analysis.

Data Preprocessing: Cleaning and preparing
data for modeling.

Choosing a Model: Selecting appropriate
algorithms for the problem.

How Machine Leaming Works

Training the Model: Learning from the training
dataset.

Evaluation: Testing the model on a separate
dataset.

Deployment and Monitoring: Integrating
the model into production.

Supervised Learning: Models trained on labeled
data.

Unsupervised Learning: Models identify

Types of Machine Learning patterns in unlabeled data.

Reinforcement Learning: Agents learn through
interactions with the environment.

Healthcare: Predicting patient outcomes
and diagnosing diseases.

Finance: Predictive analytics and
fraud detection.

Applications of Machine Learning

Retail: Inventory management and personalized
recommendations.

Transportation: Route optimization and self-
driving technology.

Analyzes relationships between variables using

Linear Regression allnear ecpation

Splits data into subsets based on feature values

Decision Trees for classification

2.1 Key Algorithms

Classifies data points based on the majority

e class of nearest neighbors.

: Groups data points into clusters based on
Clustering — gmilarities.

Ratio of correctly predicted instances to total

Accura .
cy INstances.

Precision measures accuracy of positive
predictions.

Precision and Recall

Recall measures the ability to find all relevant

i i instances.
2.2 Evaluation Metrics

F1Score Harmonic mean of precision and
recall

Graphical representation of classifier

ROC Curve and AUC performance.

Cross-validation ensures reliable

Importance of Cross-Validation and evaluation metrics and detects overfitting.

Owerfitting



