
	CMR Institute of Technology, Bangalore
	[image: ]

	Department(s): Information Science and Engineering
	

	Semester:   VI
	[bookmark: _heading=h.1fob9te]Section(s):-A,B and C
	Lectures/week: 02
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	Course duration: Jan 2025 – April 2026
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	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

	Lectures #
	Book & Sections
	Topics
	Portions coverage

	
	
	
	Teaching Aids/Course Delivery Methods
	% of Syllabus Covered

	
1
	Lab Manual

	Experiment 1:
Develop a program to create histograms for all numerical features and analyze the distribution of each feature. Generate box plots for all numerical features and identify any outliers. Use California Housing dataset.
	Chalk and Talk,
Power point,
Lectures, Demo
	10

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




	2
	Lab Manual

	Experiment 2:
Develop a program to Compute the correlation matrix to understand the relationships between pairs offeatures. Visualize the correlation matrix using a heatmap to know which variables have strongpositive/negative correlations. Create a pair plot to visualize pairwise relationships between features. Use California Housing dataset.
	Chalk and Talk, Power point,
Video Lectures, Demo
	10

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


	3
	Lab Manual

	
Experiment 3:
Develop a program to implement Principal Component Analysis (PCA) for reducing the dimensionality of the Iris dataset from 4 features to 2.
	Chalk and Talk, Power point,
Video Lectures, Demo
	10

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


	4
	Lab Manual

	Experiment 4:
For a given set of training data examples stored in a .CSV file, implement and demonstrate the Find-S algorithm to output a description of the set of all hypotheses consistent with the training examples.
	Chalk and Talk, Power point,
Video Lectures, Demo
	10

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


	5
	Lab Manual

	Experiment 5:
Develop a program to implement k-Nearest Neighbour algorithm to classify the randomly generated 100 values of x in the range of [0,1]. Perform the following based on dataset generated. a. Label the first 50 points {x1,......,x50} as follows: if (xi ≤ 0.5), then xi ∊ Class1, else xi ∊ Class1 b. Classify the remaining points, x51,......,x100 using KNN. Perform this for k=1,2,3,4,5,20,30
	Chalk and Talk, Power point,
Video Lectures, Demo
	10

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


	6
	Lab Manual

	Experiment 6:
Implement the non-parametric Locally Weighted Regression algorithm in order to fit data points. Select appropriate data set for your experiment and draw graphs
	Chalk and Talk, Power point,
Video Lectures, Demo
	10

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


	7
	Lab Manual

	Experiment 7:
Develop a program to demonstrate the working of Linear Regression and Polynomial Regression. Use Boston Housing Dataset for Linear Regression and Auto MPG Dataset (for vehicle fuel efficiency prediction) for Polynomial Regression
	Chalk and Talk, Power point,
Video Lectures, Demo
	10

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


	8
	Lab Manual

	Experiment 8:
Develop a program to demonstrate the working of the decision tree algorithm. Use Breast Cancer Data set for building the decision tree and apply this knowledge to classify a new sample.

	Chalk and Talk, Power point,
Video Lectures, Demo
	10

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



	9
	Lab Manual

	Experiment 9:
Develop a program to implement the Naive Bayesian classifier considering Olivetti Face Data set for training. Compute the accuracy of the classifier, considering a few test data sets.

	Chalk and Talk, Power point,
Video Lectures, Demo
	10

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

	10
	Lab Manual

	Develop a program to implement k-means clustering using Wisconsin Breast Cancer data set and visualize the clustering result.


	Chalk and Talk, Power point,
Video Lectures, Demo
	10



	Text Books

	      1.
	Lab Manual



Syllabus for Internal Assessment Tests (IAT*)

	IAT #
	Syllabus

	
	

	 Lab IAT-1
	Exp-1 to 5

	Lab IAT-2
	               Exp 6 to 10


*See calendar of events for IAT schedule.


	Evaluation :


· 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

	Continuous evaluation : 15 marks
	Marks will be given on regularity of lab record submission, attendance, viva, observation book

	Lab IA 10 marks
	 Lab IA marks of 50 will be scaled down to 10 marks





	Evaluation guidelines 
(please provide the link)
	

	Evaluation tools/method
	NA

	Flipped Classroom process for students to understand
	NA





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

	

	please provide the link to access the work book information
	NA



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

	NA





	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).

	When assignments are given in every class they can discuss among themselves to attempt the questions



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

	

	please provide the link to access the virtual lab information
	Welcome to Virtual Labs, Machine Learning Free Labs | Practice ML Online | LabExC






	Mention the best practices identified as part of teaching this subject

	1. Teach, give some questions based on the topics covered










	Mention the Importance of this subject along with Real Time Applications

	Experiment 1: Data Visualization (Histograms & Box Plots)
Real-Time Applications:
· House price analysis in real estate
· Financial data analysis (income, expenses)
· Medical data analysis (patient vitals)

Experiment 2: Correlation Analysis & Heatmaps
Real-Time Applications:
· Stock market analysis
· Climate data analysis
· Economic and demographic studies

Experiment 3: Principal Component Analysis (PCA)
Real-Time Applications:
· Face recognition systems
· Image compression
· Bioinformatics (gene expression data)

Experiment 4: Find-S Algorithm
Real-Time Applications:
· Rule-based expert systems
· Automated decision support systems
· Simple recommendation systems

Experiment 5: k-Nearest Neighbour (KNN)
Real-Time Applications:
· Pattern recognition
· Recommendation systems
· Medical diagnosis based on similar patient records

Experiment 6: Locally Weighted Regression
Real-Time Applications:
· Traffic flow prediction
· Sensor data smoothing
· Short-term weather forecasting

Experiment 7: Linear & Polynomial Regression
· House price prediction
· Vehicle fuel efficiency estimation
· Sales and demand forecasting

Experiment 8: Decision Tree Algorithm
Real-Time Applications:
· Medical diagnosis (cancer detection)
· Loan approval systems
· Fraud detection

Experiment 9: Naive Bayes Classifier
Real-Time Applications:
· Face recognition
· Spam email filtering
· Document and sentiment classification

Experiment 10: K-Means Clustering
Real-Time Applications:
· Customer segmentation
· Image segmentation
· Market basket analysis




	Course Outcomes (COs)

	By the end of this course, students will be able to :
►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
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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.
Linear regression Sample program included
	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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