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	Department(s): Information Science & Engineering
	

	Semester:   VI
	Section(s): A, B, C
	Lectures/week: 04
	

	Subject:  Machine Learning
	Code: BCS602
	

	Course Instructor(s): Prof. Kamaleshwari, Prof. Sugunadevi, Prof. Nidhi Joshi

	Course duration:  

	Course Site: https://drive.google.com/drive/folders/1fBrMq5WhKfhBtX12uqFtCyOig14tezQh


	Google Classroom Link: https://classroom.google.com/c/NzM3OTkxNTIyMDYy?cjc=ptf2xq4



	Link to detailed syllabus:
	

	Course Objectives/
Expectations
	CO 1. To introduce the fundamental concepts and techniques of machine learning.
CO 2. To understanding of various types of machine learning and the challenges faced in real-world applications.
CO 3. To familiarize the machine learning algorithms such as regression, decision trees, Bayesian models, clustering, and neural networks. 
CO 4. To explore advanced concepts like reinforcement learning and provide practical insight into its applications.
CO5. To enable students to model and evaluate machine learning solutions for different types of problems.

	Prerequisites
	· Probability and statistics, Linear Algebra, Calculus, Python basics



NOTE: First one to two sessions should be marked for expectations setting about the course.

	Lesson Plan

	Lecture #
	Book & Sections
	Topics
	Portions coverage

	
	
	
	Teaching Aids/Course Delivery Methods
	% of Syllabus Covered

	
1-8
	Textbook 1: Chapter-1, 2 (2.1-2.5) 
	Module – 1 
 Part-1 Introduction: Need for Machine Learning, Machine Learning Explained, Machine Learning in Relation to other Fields, Types of Machine Learning, Challenges of Machine Learning, Machine Learning Process, Machine Learning Applications.
Part-2 Understanding Data – 1: Introduction, Big Data Analysis Framework, Descriptive Statistics, Univariate Data Analysis and Visualization.
	PPT ,Video Lectures
	20

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· https://www.universitiespress.com/resources?id=9789393330697
·  https://www.drssridhar.com/?page_id=1053


	9-16
	Textbook 1:  Chapter-2 (2.6-2.8, 2.10), Chapter-3 (3.3, 3.4, 3.6) 
	Module – 2
Understanding Data – 2: Bivariate Data and Multivariate Data, Multivariate Statistics, Essential Mathematics for Multivariate Data, Feature Engineering and Dimensionality Reduction Techniques. Basic Learning 
	PPT ,Video Lectures
	20

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· 

	17-24
	Textbook 1:  Chapter-4 (4.2-4.5), 
Chapter-5 (5.1-5.3, 5.5-5.7), Chapter-6 (6.1, 6.2)
	Module – 3
Similarity-based Learning: Nearest-Neighbor Learning, Weighted K-Nearest-Neighbor Algorithm,
Nearest Centroid Classifier, Locally Weighted Regression (LWR).
Regression Analysis: Introduction to Regression, Introduction to Linear Regression, Multiple Linear
Regression, Polynomial Regression, Logistic Regression.
Decision Tree Learning: Introduction to Decision Tree Learning Model, Decision Tree Induction
Algorithms.
	Chalk and Talk
	20

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· Machine Learning Tutorials: https://www.geeksforgeeks.org/machine-learning/ 
· Machine Learning Tutorials: https://www.tutorialspoint.com/machine_learning/index.htm



	25-32
	Textbook 1:  Chapter-8 (8.1-8.4),
 Chapter-10 (10.1-10.5, 10.9-10.11)
	Module – 4
Bayesian Learning: Introduction to Probability-based Learning, Fundamentals of Bayes Theorem, Classification Using Bayes Model, Naïve Bayes Algorithm for Continuous Attributes.
 Artificial Neural Networks: Introduction, Biological Neurons, Artificial Neurons, Perceptron and Learning Theory, Types of Artificial Neural Networks, Popular Applications of Artificial Neural Networks, Advantages and Disadvantages of ANN, Challenges of ANN.
	PPT ,Video Lectures
	20

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· Python for Machine Learning: https://www.w3schools.com/python/python_ml_getting_started.asp
·  Introduction to Machine Learning: https://onlinecourses.nptel.ac.in/noc22_cs29/preview

	33-40
	Textbook 1:  Chapter -13 (13.1-13.6), Chapter-14 (14-1-14.10)
	Module – 5
Clustering Algorithms: Introduction to Clustering Approaches, Proximity Measures, Hierarchical Clustering Algorithms, Partitional Clustering Algorithm, Density-based Methods, Grid-based Approach. Reinforcement Learning: Overview of Reinforcement Learning, Scope of Reinforcement Learning, Reinforcement Learning as Machine Learning, Components of Reinforcement Learning, Markov Decision Process, Multi-Arm Bandit Problem and Reinforcement Problem Types, Model-based Learning, Model Free Methods, Q-Learning, SARSA Learning. 

	PPT ,Video Lectures
	20

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· 



	Text Books

	
1. S Sridhar, M Vijayalakshmi, “Machine Learning”, OXFORD University Press 2021, First Edition.


	Reference Books

	1. Elaine Rich, Kevin Knight, Artificial Intelligence, 3rd edition,Tata McGraw Hill,2013
2. George F Lugar, Artificial Intelligence Structure and strategies for complex, Pearson Education, 5th Edition, 2011
3. Deepak Khemani, A First Course in Artificial Intelligence, McGraw Hill, 2013
4. https://www.kdnuggets.com/2019/11/10-free-must-read-books-ai.html









Syllabus for Internal Assessment Tests (IAT*)

	IAT #
	Syllabus

	
	

	IAT-1
	Class # 01– 25

	IAT-2
	Class # 25–50


*See calendar of events for IAT schedule.

	Evaluation :Quiz/Assignment/Seminar/Mini Project/Viva


· Evaluation of course delivery is based on any one of the above
· Evaluation guidelines to be provided to help students understand how the evaluation would be done for assignments, quiz, and so on.
· Evaluation tools/method to be mentioned e.g.: Easy polls, Survey Monkey, Typeform or inbuilt poll option in video conferencing tool.
· ‘Work-book' section includes additional activities to support self-learning e.g. exercises, game-based learning, case-study, and so on.
	Evaluation Method
	Remarks

	No of Assignments/Quiz or any of the mentioned above given 
	

	Assignment1(50 marks):	


Assignment2(50 marks):


Mention the issue date and submission date of all the above
	Issue date:
Submission date:


Issue date:
Submission date2: 


Issue date:
Submission date: 







	Evaluation guidelines
(please provide the link)
	

	Evaluation tools/method
	Google class room/Manual

	Flipped Classroom process for students to understand
	Study materials and videos related to the topics will be shared in advance to do self-learning and the same will be presented in class. Quiz will be conducted for evaluation and the queries will be resolved in the class room sessions




	Workbook (Additional activities to support self-learning e.g. exercises, game-based learning, case-study etc.)

	Practical Assignment: Implementation of Practical Exercises Chapter 2: Q1-Q4, Chapter 3: Q1,
Chapter-4: Q1, Chapter-7: Q1, Chapter-8: Q1 - 10 Marks.
(Note: Refer to Reference book 1 for programming assignments
https://www.universitiespress.com/resources?id=9789393330697)
● Course project: By considering suitable machine learning-based real-world application problem [15
Marks]

	please provide the link to access the work book information
	



	Peer Learning(teacher shouldlist out the opportunities provided to interact with peers,(through discussions & group work).

	



	Discussion Board (teacher should set up problem-solving forums or discussion boards, and assign students or student teams to monitor and support or direct questions).

	



	Virtual Lab(for lab subject only).Provide the details ofvarious tools for learning, including additional web-resources, video-lectures, animated demonstrations and self-evaluation.

	

	please provide the link to access the virtual lab information
	 NA



	Mention the best practices identified as part of teaching this subject

	1. Giving more hands-on for understanding the algorithms
2. Revising the important concepts frequently
3. Executing algorithms with real time applications



	Mention the Importance of this subject along with Real Time Applications

	1. Automated Decision-Making – Used in healthcare, finance, and business for predictions and insights.
2. Efficiency & Automation – Powers self-driving cars, robotics, and predictive maintenance.
3. Personalization – Enhances recommendations (Amazon, Netflix) and virtual assistants.
4. Security & Risk Management – Helps in fraud detection, cybersecurity, and agriculture.




	Course Outcomes (COs)

	►CO1. Describe the machine learning techniques, their types and data analysis framework.
►CO2. Apply mathematical concepts for feature engineering and perform dimensionality reduction to enhance model performance.
►CO3. Develop similarity-based learning models and regression models for solving classification and prediction tasks.
►CO4. Build probabilistic learning models and design neural network models using perceptrons and multilayer architectures
CO5. Utilize clustering algorithms to identify patterns in data and implement reinforcement learning technique




	CO-PO and CO-PSO Mapping

	Course Outcomes
	Blooms Level
	Modules covered
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3
	PSO4

	CO1
	Describe the machine learning techniques, their types, and the data analysis framework
	L1,L2,L3
	1
	3
	2
	2
	2
	1
	1
	-
	-
	2
	-
	2
	2
	-
	2
	-
	3

	CO2
	Apply mathematical concepts for feature engineering and perform dimensionality reduction to enhance model performance.
	L1,L2,L3
	2
	3
	2
	2
	2
	2
	1
	-
	-
	2
	-
	2
	2
	-
	2
	-
	3

	CO3
	Develop similarity-based learning models and regression models for solving classification and prediction tasks.
	L1,L2,L3
	3
	3
	2
	2
	2
	3
	1
	-
	-
	2
	-
	2
	2
	-
	2
	-
	3

	CO4
	Build probabilistic learning models and design neural network models using perceptrons and multilayer architectures
	L1,L2,L3
	4
	3
	2
	2
	2
	3
	1
	-
	-
	2
	-
	2
	2
	-
	2
	-
	3

	CO5
	Utilize clustering algorithms to identify patterns in data and implement reinforcement learning techniques
	L1,L2,L3
	5
	3
	2
	2
	2
	3
	1
	-
	-
	2
	-
	2
	2
	-
	2
	-
	3


Identified curriculum gap if any and Justification: 
	Identified Gap
	Justification

	A gap identified in the Machine Learning curriculum is the limited exposure to implementing large-scale or advanced programs.
	While the Machine Learning curriculum provides students with a strong theoretical foundation and exposure to basic concepts through simple programs, it often lacks opportunities for implementing large-scale or real-world applications. As a result, students may struggle to apply their knowledge to complex scenarios involving data preprocessing, model tuning, pipeline creation, and integration with real-time systems. Without experience in advanced implementations, students are less prepared for industry expectations, where end-to-end problem-solving skills and the ability to manage real datasets, scalability, and deployment are essential. Incorporating large-scale projects can bridge this gap by enhancing problem-solving abilities, fostering critical thinking, and providing practical insights into real-world applications of machine learning.



Proposed Actions to fill the identified gaps:
	The integration of hands-on projects played a crucial role in addressing the curriculum gap. By involving students in comprehensive, real-world projects, the deficiency in implementing advanced Machine Learning programs was effectively resolved.






Course Instructor Signature/s	                   CCI Signature					HOD
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