
D. Y. PATIL DEEMED TO BE UNIVERSITY
SCHOOL OF ENGINEERING AND MANAGEMENT

Teaching and Evaluation Scheme from Year 2023-24 (as per NEP-2020)
B. Tech. Data Science Engineering (SEMESTER- VII)

Sr.
No. Course Code Course

Type Course Name
Teaching Scheme Theory Practical

Total
MarksCredits

Contact Hrs
ISE MSE ESE INT OE/

PoEL P T
3
1
2
2

4
4
-

Total 22 14 12 700

HONORS
Sr.
No. Course Code

Course
Type Course Name

Teaching Scheme Theory Practical Total
MarksCredits L P T ISE MSE ESE INT OE/

1 23DSEU7P01 PCC Deep Learning 3 - - 20 30 50 - - 100
2 23DSEU7P02 PCC Deep Learning Lab - 2 - - - - 25 25 50
3 23DSEU7P03 PCC Data Visualization 1 2 - - - - 25 25 50
4 23DSEU7M04 MDM-V Big Data Analytics 2 - - - - 50 - - 50
5 23DSEU7E05

PEC-IV
Business Intelligence

3 3 - - 20 30 50 - - 1006 23DSEU7E06 Big Data Analytics
7 23DSEU7E07 Social Network Analysis
8 23DSEU7E08

PEC-V
Image Processing

3 3 - - 20 30 50 - - 1009 23DSEU7E09 Natural Language Processing
10 23DSEU7E10 Soft Computing
11 23DSEU7R11 RM$ Research Methodology 4 - - 20 30 50 - - 100
12 23DSEU7J12 PR Project - 8 - - - - 75 75 150
13 23DSEU7D13 AC Liberal Learning 2* - - - - - 50* -

Note:
   $ - Open & Distance Learning
   * - Values are not included in total marks
   Min. Marks for Passing: 40% of total marks of individual course

1 23DSEU7Z01 Honors Cyber-crime and Laws 3 3 - - 20 30 50 - - 100
2 23DSEU7Z02 Honors Cyber-crime and Laws Lab 1 - 2 - - - - 25 - 25











































Course Code: 23DSEU7E10 L T P Credit
Course Name: Soft Computing 3 3

Course Prerequsites:
Basic knowledge of mathematics (linear algebra, probability, and calculus).
Fundamentals of programming (C, Python, or equivalent).
Basic understanding of data structures and algorithms.
Familiarity with artificial intelligence and machine learning concepts is desirable.

Course Description:
This course introduces soft computing techniques including neural networks, fuzzy logic, and evolutionary 
algorithms, focusing on their application to real-time problem solving, decision-making, optimization, expert 
systems, and hybrid intelligent models for complex engineering applications.

Course Outcomes: After the completion of the course the student will be able to -

CO1 Describe various soft computing concepts for practical applications and Apply suitable neural network 
for real time problems.

CO2 Apply the various hybrid soft computing techniques in real time problems

CO3 Apply fuzzy rules and reasoning to develop decision making and expert system.
CO4 Explain the importance of optimization techniques and genetic programming

CO-PO Mapping: SDGs
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 4,9

CO1 3 3 2 2 2 - - - - - - 2 3 2 4,9,11
CO2 3 3 3 2 2 - - - - - - 2 3 3 4,9,16
CO3 3 3 3 2 1 1 - - - - - 2 2 3 4,9,16
CO4 3 3 2 2 1 - 1 - - - - 2 2 2 4,8,9,12

Assessment Scheme:
SN Assessment Weightage Remark

1 In Semester Evaluation 1 (ISE1) 10% Assignment, Test, Quiz, Seminar, Presentation, etc.

2 Mid Semester Examination 
(MSE) 30% 50% of course contents

3 In Semester Evaluation 2 (ISE2) 10% Assignment, Test, Quiz, Seminar, Presentation, etc.
4 End Semester Examination (ESE) 50% 100% course contents



Course Contents: SDGs
Unit 1 Introduction 7 Hours
Artificial neural network: Introduction, characteristics- learning methods – taxonomy – Evolution of neural 
networks- basic models - important technologies - applications. Fuzzy logic: Introduction - crisp sets- fuzzy 
sets crisp relations and fuzzy relations: cartesian product of relation - classical relation, fuzzy relations, 
tolerance and equivalence relations, non-iterative fuzzy sets. Genetic algorithm- Introduction - biological 
background, traditional optimization and search techniques - Genetic basic concepts.

4,9

Unit 2 Neural networks 7 Hours
McCulloch-Pitts neuron - linear separability - hebb network - supervised learning network: perceptron 
networks - adaptive linear neuron, multiple adaptive linear neuron, BPN, RBF, TDNN- associative memory 
network: autoassociative memory network, hetero-associative memory network, BAM, hopfield networks, 
iterative autoassociative memory network & iterative associative memory network – unsupervised learning 
networks: Kohonen self organizing feature maps, LVQ – CP networks, ART network.

4,9

Unit 3 Fuzzy Logic 7 Hours
Membership functions: features, fuzzification, methods of membership value assignments- Defuzzification: 
lambda cuts - methods - fuzzy arithmetic and fuzzy measures: fuzzy arithmetic - extension principle - fuzzy 
measures - measures of fuzziness -fuzzy integrals - fuzzy rule base and approximate reasoning : truth values 
and tables, fuzzy propositions, formation of rules - decomposition of rules, aggregation of fuzzy rules, fuzzy 
reasoning- fuzzy inference systems-overview of fuzzy expert system-fuzzy decision making.

4,9,16

Unit 4 Genetic Algorithms 7 Hours
Genetic algorithm and search space - general genetic algorithm – operators - Generational cycle   stopping 
condition – constraints - classification - genetic programming – multilevel optimization – real life 
problemadvances in GA.

4,8,9,12

Unit 5 Hybrid Soft Computing Techniques 7 Hours
Neuro-fuzzy hybrid systems - genetic neuro hybrid systems - genetic fuzzy hybrid and fuzzy genetic hybrid
systems - simplified fuzzy 4,9,11

Unit 6 ARTMAP - Applications 7 Hours
A fusion approach of multispectral images with SAR,
optimization of traveling salesman problem using genetic algorithm approach, soft computing based hybrid 
fuzzy controllers.

4,9,11,12

Text Books:

1. S.N.Sivanandam and S.N.Deepa,,Principles of Soft Computing,,3rd Edition Wiley India Pvt Ltd, 2018.
2. J.S.R.Jang, C.T. Sun and E.Mizutani, Neuro-Fuzzy and Soft Computing, 2nd Edition PHI /
Pearson Education 2014.

Reference Books:
1. S.Rajasekaran and G.A.Vijayalakshmi Pai, Neural Networks, Fuzzy Logic and Genetic
Algorithm: Synthesis & Applications, 4th edition,Prentice-Hall of India Pvt. Ltd., 2016.
2. David E. Goldberg, Genetic Algorithm in Search Optimization and Machine Learning, 2nd
Edition, Pearson Education India, 2013.
WEB REFERENCES:
1. https://onlinecourses.nptel.ac.in/noc20_cs17/preview
2. https://www.coursera.org/learn/cnns-and-rnns
3. https://www.udemy.com/topic/fuzzy-logic













D. Y. PATIL DEEMED TO BE UNIVERSITY
SCHOOL OF ENGINEERING AND MANAGEMENT

Teaching and Evaluation Scheme from Year 2023-24 (as per NEP-2020)
B. Tech. Data Science Engineering (SEMESTER- VIII)

Sr.
No. Course Code Course

Type Course Name
Teaching Scheme Theory Practical

Total
MarksCredits

Contact Hrs
ISE MSE ESE INT OE/

PoEL P T
3
1
2

12
Total 20 5 30 - 625

HONORS
Sr.
No. Course Code

Course
Type Course Name

Teaching Scheme Theory Practical Total
MarksCredits L P T ISE MSE ESE INT OE/

1 23DSEU8P01 PCC $ Agentic AI 3 - - 20 30 50 - - 100
2 23DSEU8P02 PCC $ Agentic AI Lab - 2 - - - - 25 - 25
3 23DSEU8M03 MDM-VI $ Capstone Project - 4 - - - - 25 25 50
4 23DSEU8E04

PEC-VI $
Computer Vision

2 2 - - - - 50 - - 505 23DSEU8E05 Human Computer Interaction
6 23DSEU8E06 Augmented and Virtual Reality
7 23DSEU8I07 INT Internship - 24 - - - - 200 200 400

Note:
   $ - Open & Distance Learning
   * - Values are not included in total marks
   Min. Marks for Passing: 40% of total marks of individual course

1 23DSEU8Z01 Honors Capstone Project Cyber
Security$ 2 - 4 - - - - 50 - 50



Course Code: 23DSEU8P01 L T P Credit

Course Name: AgenticAI 3 3

Course Prerequsites:

Data Structures, Intermediate Python Object-Oriented Programming (OOP), and Foundational Natural 
Language Processing (NLP).

Course Description:

A comprehensive deep-dive into the architecture of Agentic AI. Students will move from theoretical 
reasoning frameworks to building, fine-tuning, and evaluating autonomous agents that can use tools 
and interact with external environments.

Course Outcomes: After the completion of the course the student will be able to - SDGs

CO1
Explain the fundamental architecture of AI agents, specifically the "Think → Act → Observe" 
loop and the role of LLMs as reasoning engines.

  4

CO2
Design and implement custom "Tools" for agents to interact with web APIs, databases, and 
local code environments.

  4,  9

CO3
Develop multi-agent systems and agentic RAG workflows using frameworks like smolagents, 
LangGraph, or LlamaIndex.

9

CO4
Fine-tune models for function-calling and evaluate agent performance using modern 
observability and testing protocols.

9, 10

CO-PO Mapping:

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 3 2 - - 1 - - - - - - 2 2 2

CO2 2 2 3 2 3 - - 1 - - - 2 3 3

CO3 3 3 3 3 3 - - - 2 1 - 3 3 3

CO4 3 3 2 3 3 - - 2 - - - 2 3 2

Assessment Scheme:
SN Assessment Weightage Remark

1 In Semester Evaluation 1 (ISE1) 10%
Assignment, Test, Quiz, Seminar, Presentation, 
etc.

2 Mid Semester Examination (MSE) 30% 50% of course contents

3 In Semester Evaluation 2 (ISE2) 10%
Assignment, Test, Quiz, Seminar, Presentation, 
etc.

4 End Semester Examination (ESE) 50% 100% course contents



Course Contents:

Unit 1 Foundations of Agentic Intelligence & The ReAct Framework 6 Hours SDGs
Focus: Transitioning from static LLM prompting to dynamic, loop-based reasoning.Core Concepts:The 
anatomy of an Agent: Core LLM, System Prompts, Chat Templates, and Special Tokens.The Thought -- 
Action --Observation loop.Deep dive into the ReAct (Reason + Act) paradigm.Building custom 
programmatic "Tools" via Python function parsing and docstring extraction.

4, 9

Unit 2 Code-Executing Agents & smolagents 8 Hours
JSON/Text Tool-calling versus Code Execution modalities.
The smolagents architecture (CodeAgent vs. ToolCallingAgent).
Secure runtime sandboxing and state management for dynamic code execution.
Multi-step autonomous tool creation.

9

Unit 3 Agentic RAG & Knowledge Retrieval 8 Hours
Schedulability problem,  Classification of real-time tasks,  Schedulability tests , Worst Case Execution 
Time (WCET), Static scheduling, Dynamic scheduling, Dependent and independent tasks 9, 11

Unit 4 Data Driven Agents and Agentic RAGs 8 Hours
Static RAG versus Agentic RAG.
Semantic routing, document indexing, and vector database integration.
Advanced query pipelines: Sub-question decomposition and query rewriting.
Data Agents: Direct SQL database querying and structured API interaction.

5, 10

Unit 5 Multimodal Agents, Web Automation, & SLM Optimization 8 Hours
Vision-Language Models (VLMs) as agent drivers.
Web Browser Automation: DOM tree parsing and element bounding boxes.
Fine-tuning Small Language Models (SLMs) for strict syntax and function calling.
Local agent deployment using Ollama backends.

9

Unit 6 Benchmarking, Safety, & Observability 6 Hours
Evaluation frameworks: GAIA and SWE-bench benchmarks.
LLM-as-a-Judge validation methodologies.
Execution tracing, debugging, and cost-tracking (LangSmith, Phoenix).
Agent security: Prompt injection defenses and infinite loop mitigation.

9, 10, 11

Text Books:
https://huggingface.co/agents-course 
1. Generative AI Systems: Architecture and Engineering". Tom Taulli (O'Reilly Media)
2. "Building Intelligent Systems: A Guide to Machine Learning Engineering". Geoff Hulten (Apress)Reference Books:
Supplementary Technical References
1. "Natural Language Processing with Transformers: Building Language Applications with Hugging 
Face".  Lewis Tunstall, Leandro von Werra, and Thomas Wolf (O'Reilly Media)
2. "Designing Data-Intensive Applications" Martin Kleppmann (O'Reilly Media)



Course Code: 23DSEU8P02 L T P Credit
Course Name: Agentic AI Lab 2 1

Course Prerequsites:
Proficiency in Python Programming (functions, object-oriented concepts, and basic error handling).  
Foundational understanding of Generative AI & LLMs (tokenization, prompting, API-based model 
consumption). Basic acquaintance with data libraries (Pandas) and databases (SQL) is helpful but not 
strictly required.

Course Description:
This hands-on laboratory course introduces students to the architecture, design patterns, and 
implementation of Agentic AI and multi-agent systems. Moving beyond static Large Language Model 
(LLM) prompts, students will learn to build autonomous systems capable of reasoning, planning, tool 
execution, and collaborative problem-solving. Utilizing industry-standard frameworks such as CrewAI, 
LangGraph, AG2 (AutoGen), and PydanticAI, students will design, debug, and deploy state-driven AI 
agents tailored for real-world domains like automated software workflows, data exploration, healthcare, 
and customer support.

Course Outcomes: After the completion of the course the student will be able to - SDGs

CO1

CO1 (Analyze & Design): Evaluate business and technical workflows to break them down into 
state-driven, multi-agent architectures using appropriate design patterns (sequential, routing, 
parallel).  

  4

CO2
CO2 (Implement & Orchestrate): Build and configure autonomous AI agents that successfully call 
external APIs, execute custom Python/SQL tools, and manage structured schema inputs safely.   4,  9

CO3
CO3 (Evaluate & Optimize): Implement self-reflection and multi-agent collaboration mechanisms 
to debug, critique, and optimize the quality of autonomous AI outputs. 9

CO-PO Mapping:
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 3 3 0 2 3 0 0 0 0 0 0 0 2 1
CO2 2 3 2 3 3 0 0 0 0 0 0 0 3 3
CO3 2 3 2 3 3 0 0 0 0 0 0 0 3 3

Assessment Scheme:
SN Assessment Weightage Remark
1 Internal Evaluation 100% Assignment, Test, Quiz, Seminar, Presentation, etc.



List of Experiments: SDGs

1
Lab 1: Fundamentals of Autonomous Reasoning & ReAct — Implement the foundational 
thought-action-observation loop from scratch using raw Python. 4

2
Lab 2: Precision Tool-Calling & Input Validation — Bind functional math and logic tools to an 
LLM with strict error-handling defenses. 4, 9

3
API Integration & Web Content Extraction — Build an agent that securely pulls, parses, and 
summarizes live data from external web services. 9

4
Conversational SQL & Data Exploration — Create an AI data assistant that translates natural 
language queries into executable SQL commands. 9

5
State Management & Routing with LangGraph — Design a graph-based agent architecture with 
structured state transitions and conditional routing logic. 9

6
Multi-Agent Choreography with CrewAI — Orchestrate a team of role-specific agents wrapped in 
a front-end UI to handle complex, multimodal tasks. 9

7
Schema-Driven Design with PydanticAI — Enforce enterprise-grade data guardrails on agent 
inputs and outputs using strict Pydantic data schemas. 9

8
Self-Reflective Loops & Collaborative Research — Deploy a multi-agent system featuring 
automated self-critique nodes to iteratively optimize output quality. 9



Course Code: 23DSEU8E04 L T P Credit

Course Name: Computer Vision 2 0 0 2

Course Prerequsites:
Image Processing, Computer graphics ,Data structures

Course Description:

This course on Computer Vision introduces students to the fundamental principles, techniques, and applications of 
computer vision. Through hands-on experience, students will learn how to process, analyze, and interpret visual data from 
the world around us. The course covers topics such as image preprocessing, feature extraction, object detection, deep 
learning for computer vision, and advanced topics like generative models and autonomous systems. Students will also work 
with popular computer vision frameworks and libraries such as OpenCV, TensorFlow, and Keras

Course Outcomes: After the completion of the course the student will be able to - SDGs

CO1 Define computer vision and image processing and explain the basics of image representation 4,9

CO2 Apply edge detection techniques and image segmentation methods 9,3

CO3 Examine the principles of neural networks and deep learning and apply CNNs for image classification 9,4

CO4 Develop image analysis using the Google Cloud Vision API 9,8

CO-PO Mapping:
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 3 2 1 1 2 0 0 0 1 2 2 1 3 3
CO2 3 3 2 3 3 0 0 0 2 2 2 2 3 3
CO3 3 3 3 2 3 2 1 1 2 2 2 2 3 3
CO4 3 2 2 3 2 2 1 0 2 2 3 2 3 3

Assessment Scheme:
SN Assessment Weightage Remark
1 In Semester Evaluation1 [10 Marks] NA Assignment, Test, Quiz, Seminar, Presentation, etc.
2 Mid  Semester Examination [30 Marks] NA 50% Course Contents
3 In Semester Evaluation2 [10 Marks] NA Assignment, Test, Quiz, Seminar, Presentation, etc.
4 End Semester Examination [50 Marks] 100% 100% Course Contents



Course Contents: SDGs
Unit 1 Introduction to Computer Vision and Image Processing 6 Hours

9,3Overview of Computer Vision, Image representation and formats, Basic image transformations (scaling, rotation, flipping), 
Image enhancement and filtering techniques, Color space conversions and histogram equalization, Introduction to OpenCV

Unit 2  Detection, Extraction & Object Detection and Recognition 8 Hours

9,3,11

Key point detection and matching(SIFT, SURF, ORB), Edge detection techniques (Sobel, Canny, Laplacian), Image 
segmentation(Thresholding, Region Growing), Histogram of Oriented Gradients (HOG), Feature extraction using deep 
learning. Object detection vs. image classification, Haar Cascades and Viola-Jones Algorithm for face detection, 
Convolutional Neural Networks (CNN) for image classification, R-CNN, Fast R-CNN, Faster R-CNN for object detection, 
YOLO(You Only Look Once) for real-time object detection, SSD(Single Shot Multibox Detector)

Unit 3 Deep Learning for Computer Vision  6Hours

9,4Introduction to neural networks and deep learning, Training CNNs for image classification, Transfer learning and pre-
trained models (VGG, ResNet, Inception), Data augmentation techniques, Generative Adversarial Networks (GANs) for 
image generation

Unit 4 Visual Intelligence and Cloud-based Computer Vision Solutions 8 Hours

9,17

Image captioning using CNN and RNN, Semantic segmentation using models like U-Net and FCN, 3D computer vision: 
Stereo vision, depth sensors, Face recognition using deep learning (FaceNet, OpenFace), Object tracking techniques: 
Optical flow, Kalman filters and Deep SORT , Computer vision in autonomous systems (Self-driving cars), Google Cloud 
Vision API for image analysis, Training custom models using Google Cloud AutoML Vision, Cloud-based deployment and 
scaling using Google Cloud AI Platform, Real-time inference and monitoring using Google Cloud

Text Books:
1.“Programming Computer Vision with Python: Tools and algorithms for analyzing images”- Jan Erik Solem
2.“Learning OpenCV 4: Computer Vision with Python” by Adrian Kaehler and Gary Bradski
3.“Computer Vision: Algorithms and Applications” (2nd Edition)- Richard Szeliski

Reference Books:

1. “Hands-On Computer Vision with TensorFlow 2" by Benjamin Planche and Eliot Andres 
2.“Cloud AI Services with Google Cloud: Building Smart Applications with Vision,
Language, and Conversation AI”- Gunjan Aggarwal



Course Code: 23DSEU8E05 L T P Credit
Course Name: Human Computer Interaction 2 2

Course Prerequsites:
Basic knowledge of computers and introductory programming concepts.

Course Description:

This course introduces the principles and practices of Human–Computer Interaction, focusing on user-centered design, 
interface development, and usability evaluation to create effective and user-friendly interactive systems.

Course Outcomes: After the completion of the course the student will be able to - SDGs

CO1 Understand the fundamental concepts, principles, and importance of Human–Computer Interaction. 4,9

CO2 Apply user-centered design principles to develop effective and usable user interfaces. 4,9,10

CO3 Evaluate and improve interactive systems using usability testing and evaluation techniques. 4,9

CO-PO Mapping:
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 2 2 0 0 1 0 0 0 1 2 0 2 1 0
CO2 2 3 2 2 2 0 0 0 2 3 0 1 2 2
CO3 1 3 2 3 3 0 0 0 1 2 0 2 3 3

Assessment Scheme:
SN Assessment Weightage Remark

1 End Semester Examination (ESE) 
[50 marks]

100% (50 Marks) 100% course contents



Course Contents:
Unit 1 Introduction 6 Hours SDGs
Introduction to Human–Computer Interaction, Importance and Scope of HCI, Evolution and History of HCI,
Interdisciplinary nature of HCI, Types of Human–Computer Interaction, Domains and applications of HCI, Interaction 
styles: command line, menu-based, form-based, direct manipulation

4,9

Unit 2 Human Factors in Interaction 8 Hours
Human information processing, Cognitive models, Memory, perception, attention, Mental models, Human errors and 
error handling, Individual differences 4,9,10

Unit 3 Interaction and Interface Design 8 Hours
Interaction styles: Command line, Menu-driven, Form fill-in, Direct manipulation 
User-centered design process, Principles of user interface design, Screen layout, color, icons, typography, Accessibility 
and universal design

4,9,10

Unit 4 Usability Engineering and Applications 6 Hours
Usability goals and measures,  Usability engineering lifecycle, Prototyping techniques, Usability testing and evaluation 
methods, Heuristic evaluation, Modern applications: mobile interfaces, VR/AR, Human–AI interaction 4,9

Text Books:

1. Human–Computer Interaction by Alan Dix et. al.
2. Usability for Beginners by Joel Sklar and Aaron Marcus
3. Interaction Design Foundation by Interaction Design Foundation

Reference Books:
1. Human-computer interaction by Preece, Jenny, Yvonne Rogers, Helen Sharp, David Benyon, Simon Holland, and Tom 
Carey. "Human-computer interaction". Addison-Wesley Longman Ltd., 1994.
Human–Computer Interaction by Alan Dix, Janet Finlay, Gregory D. Abowd and Russell Beale
2. Designing the User Interface by Ben Shneiderman, Catherine Plaisant, Maxine Cohen and Steven Jacobs
3. The Design of Everyday Things by Donald A. Norman



Course Code: 23DSEU8E06 L T P Credit
Course Name: Augmented Reality and Virtual Reality 3 3

Course Prerequsites:
Basics of Computer Graphics

Course Description:

This course provides a comprehensive introduction to Augmented Reality (AR) and Virtual Reality (VR) 
technologies, focusing on their concepts, tools, and real-world applications. Students will learn how AR overlays 
digital content onto the real world, while VR creates fully immersive virtual environments. The course covers the 
theoretical foundations, hardware and software components, development platforms, and interaction techniques 
used in AR/VR systems.

Course Outcomes: After the completion of the course the student will be able to - SDGs
CO1 Describe the concept of virtual reality and Communication Media 4,9
CO2 Understand current virtual reality hardware and software 9
CO3 Understand various modeling approaches. 9
CO4 Illustrate the concepts of Human Factors and Applications of VR 3,9

CO-PO Mapping:
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 1 0 0 0 0 0 0 0 0 0 1 0 0 0
CO2 1 2 0 0 2 0 0 0 0 1 2 0 1 0
CO3 1 1 2 1 3 0 0 2 0 0 0 2 2 2
CO4 1 2 0 1 1 0 0 0 0 0 0 1 2 0

Assessment Scheme:
SN Assessment Weightage Remark

1 In Semester Evaluation 1 (ISE1) 10% Assignment, Test, Quiz, Seminar, Presentation, etc.

2 Mid Semester Examination (MSE) 30% 50% of course contents

3 In Semester Evaluation 2 (ISE2) 10% Assignment, Test, Quiz, Seminar, Presentation, etc.

4 End Semester Examination (ESE) 50% 100% course contents



Course Contents: SDGs
Unit 1 INTRODUCTION TO VIRTUAL REALITY (VR) 6 Hours

4,9Defining Virtual Reality, Key elements of virtual reality experience, Virtual Reality, Telepresence, Augmented 
Reality and Cyberspace. Bird's-Eye View: Hardware, Software, Human Physiology and Perception.

Unit 2 Input Devices: (Trackers, Navigation, and Gesture Interfaces) 7 Hours
9Three-dimensional position trackers, navigation and manipulation, interfaces and gesture interfaces.

Output Devices: Graphics displays, sound displays & haptic feedback.
Unit 3 Modeling 6 Hours

9Geometric modeling, Kinematics modeling, Physical modeling, Behaviour modeling, Model
management

Unit 4 Augmented Reality (AR 7 Hours

9

Taxonomy, Technology and Features of Augmented Reality, AR Vs VR, Challenges with AR, AR systems and 
functionality, Augmented Reality Methods, Visualization Techniques for Augmented Reality, Enhancing 
interactivity in AR Environments, Evaluating AR systems
AR software development : AR software, Camera parameters and camera calibration, Marker-based augmented 
reality, AR Toolkit.

Unit 5 Interaction & Audio 7 Hours

3,9Interaction - Motor Programs and Remapping, Locomotion, Manipulation, Social Interaction.
Audio -The Physics of Sound, The Physiology of Human Hearing, Auditory Perception, Auditory
Rendering

Text Books:
1.Virtual Reality Technology, Second Edition, Gregory C. Burdea & Philippe Coiffet, John
Wiley & Sons, Inc, 2017
2. Virtual Reality, Steven M. LaValle, Cambridge University Press, 2016

Reference Books:
1. Rajesh K. Maurya, Computer Graphics with Virtual Reality System, 3rd Edition, Wiley Publication, 2018.
2. William R. Sherman and Alan B. Craig, Understanding Virtual Reality Interface, Application,
and Design, 2 nd Edition, Morgan Kaufmann Publishers, Elsevier, 2019.
3. Grigore C. Burdea, Philippe Coiffet, Virtual Reality Technology, 2 nd Edition, Wiley,2017.
4. K.S. Hale and K. M. Stanney, Handbook on Virtual Environments, 2 nd Edition, CRC Press,
2015


