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MACHINE LEARNING FOR INTELLIGENT APPLICATIONS
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ACSE40 Core
0 0 3 40 60 100
Contact Classes: 48 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 48

Prerequisites: There are no prerequisites to take this course.

The Machine Learning course provides a comprehensive introduction to the core principles, algorithms, and
applications of machine learning. It begins with foundational concepts, exploring types of learning, supervised
models, and hypothesis evaluation through linear models like perceptron and regression. The course advances into
deep learning with multi,layer perceptrons and backpropagation, and introduces alternative models like radial basis
function networks and support vector machines. Decision tree learning and ensemble techniques such as bagging
and boosting are covered along with clustering methods and Gaussian mixture models. Dimensionality reduction
techniques including PCA, LDA, and Isomap are presented to handle high, dimensional data, followed by
evolutionary approaches using genetic algorithms. The final module emphasizes real, world applications, covering
time series forecasting, recommender systems, and text analytics, with use cases across various sectors such as
healthcare, transport, and retail. Overall, the course balances theory and practical insights to prepare students for
applying machine learning techniques in diverse domains.

The students will try to learn:

. Fundamental concepts and types of machine learning and enable students to understand and implement
basic supervised learning algorithms such as perceptrons, linear regression, and concept learning models.

II. The ability to apply and analyze advanced learning models, including multi,layer perceptrons,
backpropagation, radial basis functions, and support vector machines for real,world classification and
regression tasks.

I1l. Techniques for unsupervised learning, dimensionality reduction, and ensemble methods, fostering skills in
clustering, decision tree construction, PCA, and evolutionary algorithms.

IV. Practical machine learning applications and advanced topics such as time series forecasting, recommender
systems, sentiment analysis, and their deployment in sectors like healthcare, transport, and retail.

At the end of the course, students should be able to:

CO 1 Explain the types of machine learning and the fundamentals of supervised learning by relating it to
biological models like the brain and neuron structure.

CO2 Apply the backpropagation algorithm to train MLPs and demonstrate their use in practical
scenarios.

CO3: Implement unsupervised learning techniques, particularly K,Means clustering, for pattern discovery
in unlabeled datasets

CO4 lllustrate the concept of evolutionary learning and analyze the functioning of genetic algorithms,
including genetic operators and offspring generation.

CO5 Design and implement basic genetic algorithm,based solutions for real,world problem,solving
scenarios.

CO6 Evaluate the applicability of various machine learning algorithms in real,world domains such as
manufacturing, retail, transport, healthcare, weather, and insurance.



MODULE, I: Introduction to Machine Learning (10)

Learning, Types of Machine Learning, Supervised Learning, The Brain and the Neuron, Design a Learning System,
Perspectives and Issues in Machine Learning, Concept Learning Task, Concept Learning as Search, Finding a
Maximally Specific Hypothesis, Version Spaces and the Candidate Elimination Algorithm, Linear
Discriminants:,Perceptron, Linear Separability, Linear Regression.

MODULE, II: Multi layer Perceptron (08)

Multilayer Perceptron, Going Forwards, Going Backwards: Back Propagation Error, Multilayer Perceptron in
Practice, Examples of using the MLP, Overview, Deriving Back, Propagation, Radial Basis Functions and Splines,
Concepts, RBF Network, Curse of Dimensionality, Interpolations and Basis Functions, Support Vector Machines

MODULE, I1: Learning with Trees (10)

Learning with Trees, Decision Trees, Constructing Decision Trees, Classification and Regression Trees, Ensemble
Learning, Boosting, Bagging, Different ways to Combine Classifiers, Basic Statistics, Gaussian Mixture Models,
Nearest Neighbor Methods, Unsupervised Learning, K means Algorithms

MODULE, IV: Dimensionality Reduction (09)

Dimensionality Reduction, Linear Discriminant Analysis, Principal Component Analysis, Factor Analysis,
Independent Component Analysis, Locally Linear Embedding, Isomap, Least Squares Optimization Evolutionary
Learning, Genetic algorithms, Genetic Offspring: Genetic Operators, Using Genetic Algorithms

MODULE -V: Advanced Topics and use Cases (08)

Forecasting: Decomposing Time Series, ARIMA Model, Recommender Systems: Association Rules,
Collaborative Filtering, Matrix Factorization, Text Analysis: Sentiment Classification, Navie Bayes Model for
Sentiment Classification, Use Cases of various ML Algorithms: Manufacturing, Retail, Transport, Healthcare,
weather, insurance sectors.
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Course Outline Description
Lecture notes

PowerPoint presentation
Definitions and Terminology
Tutorial Question Bank
Case Studies

Real life Examples

Complex Engineering Problems
Tech Talk Topics

10. Concept Video Topics

11. Open-ended Exercises

12. Assignments

13. Model Question Paper — |
14. Model Question Paper — 11
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15. GATE Question Bank
16. Previous Question Papers and Solutions



