


Machine Learning (ML) is arguably the most disruptive
technology within the domain of Artificial Intelligence. ML
makes it possible for machines to learn from data and
develop predictions based on identified patterns without
being explicitly programmed for the same. This course is
intended to help students acquire in-depth knowledge
about various concepts, algorithms, and applications of
Machine Learning. In the process of learning, students will
be taught how to utilize data in order to train smart
machines and solve various problems in diverse domains
like healthcare, finance, marketing, cybersecurity, and
automation. Some of the topics covered in the course
include data preprocessing, supervised and unsupervised
learning, model evaluation, predictive analytics, and
machine learning algorithms using Python.

BEGINNERS 
Unit 1: Introduction to Machine Learning

What is Machine Learning?
Evolution of ML
ML vs AI vs Deep Learning
Types of Machine Learning:

                              - Supervised Learning
                              - Unsupervised Learning
                              - Semi-supervised Learning
                              - Reinforcement Learning

Real-world applications of ML
ML workflow / pipeline
Challenges in ML



Unit -2 Python for Machine Learning
Python overview for ML
Python basics review
Working with Jupyter Notebook
NumPy:

                - Arrays
                - Vector & matrix operations

Pandas:
                - DataFrames
                - Data cleaning

Matplotlib & Seaborn (visualization basics)

Unit - 3. Data Collection & Preprocessing
Data sources
Structured vs unstructured data
Data loading techniques
Handling missing values
Handling outliers
Data normalization & standardization
Encoding categorical data
Feature scaling
Train-test split

 Unit -4 Exploratory Data Analysis (EDA)
Descriptive statistics
Data visualization techniques
Correlation analysis
Distribution plots
Detecting patterns and trends
Feature importance
Data imbalance issues



Unit -5 Supervised Learning
Linear Regression
Multiple Linear Regression
Polynomial Regression
Assumptions of regression
Cost functions
Gradient Descent
Performance metrics:

                            - MAE
                            - MSE
                            - RMSE
                            - R² Score

Regression case studies

Unit 6- Unsupervised Learning
 Clustering:

                - K-Means
                - Hierarchical clustering
                - DBSCAN

Dimensionality Reduction:
                - PCA
                - LDA

Association Rule Mining:
                - Apriori algorithm

Use cases of unsupervised learning

Unit 7 -Feature Engineering & Selection
Feature extraction
Feature transformation
Feature selection techniques

                       -  Filter methods
                       -  Wrapper methods
                       -  Embedded methods

Handling multicollinearity
Curse of dimensionality



 Unit 8 -Decision Tree
Overfitting & underfitting
Bias-variance tradeoff
Cross-validation
Hyperparameter tuning:

                   - Grid Search
                   - Random Search

Learning curves

Unit 9 : Ensemble Learning
Bagging
Boosting
Stacking
Algorithms:

                 - Random Forest
                 - AdaBoost
                 - Gradient Boosting
                 - XGBoost (intro)

Advantages of ensemble methods

Unit 10 - Time Series Analysis (Intro)
Time series components
Stationarity
Moving averages
AR, MA, ARIMA
Forecasting techniques
Use cases (sales, stock, weather)

Unit 11-Reinforcement Learning (Basics)
Reinforcement learning concepts
Agent, environment, reward
Markov Decision Process (MDP)
Q-Learning
Policy vs value based methods
Applications of RL



  Unit 12- Introduction to Deep Learning
Neural Networks basics
Perceptron
Activation functions
Loss functions
Backpropagation
Introduction to TensorFlow & PyTorch

 Unit 13- ML Model Deployment
Saving & loading models
Pickle & Joblib
Flask/Django integration
REST API for ML models
Deployment basics
Model monitoring
Steps to Perform Agglomerative Hierarchical Clustering

Unit 14- ML with Databases & Big Data
ML with SQL databases
ML with NoSQL databases
Data pipelines
Introduction to Big Data & Hadoop
ML with Spark (intro)

Unit 15- Ethics & Responsible AI
Ethical issues in ML
Bias in data
Fairness & transparency
Privacy & security
Explainable AI (XAI)



Unit 16- Real-World Applications
Recommendation systems
Fraud detection
Spam detection
Sentiment analysis
Image recognition
Predictive analytics
Healthcare applications

Unit 17- Mini Projects
House price prediction
Student performance prediction
Credit card fraud detection
Customer churn prediction
Sales forecasting
Recommendation system

Unit 18- Industry Tools & Best Practices
Scikit-learn
TensorFlow
PyTorch
ML pipelines
Version control for ML
Experiment tracking
Model optimization

Unit 20– Improving Skills ( Projects)
ML interview questions
Case study questions
Coding tests
Algorithm selection questions
Practical problem solving
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