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Prerequisite: NA 

Rationale: This course covers the development of Virtual/Augmented reality (VR/AR) worlds, 

including mathematical basis of motion and physics in VR/AR worlds, human visual 

perception, design practices to enable immersive experiences for users, and development on 

heterogeneous device hardware. 

Course Outcome: 

After Completion of the Course, Student will able to: 

No Course Outcomes 
RBT 

Level 

1 
Demonstrate understanding and  design of VR/AR technology relates to human 

perception and cognition 

U 

2 Ability to design 3D interaction techniques A 

3 
Demonstrate understanding of fundamental computer vision, computer graphics  and human-

computer interaction techniques related to VR/AR 

U 

4 Demonstrate insights to key application areas for VR/AR U 

5 
Able to create applications of VR to the conduct of scientific research, training, and industrial 

design. 

A 

 

*Revised Bloom’s Taxonomy (RBT) 

 

Teaching and Examination Scheme: 

Teaching Scheme 

(in Hours) 

Total 

Credits 

L+T+ (PR/2) 

Assessment Pattern and Marks 

Total  

Marks 

L T PR C 

Theory Tutorial / Practical 

ESE 

(E) 

PA / CA 

(M) 
PA/CA (I)  ESE (V) 

3 0 2 4 70 30 20 30 150 

 

 

 

 

w. e. f. Academic Year: 2024-2025 

Semester: 6 

Category of the Course: Professional Elective Course  



3164905 

 

 

GUJARAT TECHNOLOGICAL UNIVERSITY 
Program Name: Bachelor of Engineering 

Level: UG 

Branch: Computer Engineering 

Course / Subject Code : 3164905 

CC Course / Subject Name  :  AUGMENTED AND VIRTUAL REALITY 
 

w.e.f. 2024-25                                http://syllabus.gtu.ac.in/                    Page no. 1 of 2            
  

Course Content:  

Unit 

No. 
Content 

No. of 

Hours 

% of 

Weightage 

1. 

Unit 1: Introduction of Virtual Reality 

Introduction, Fundamental Concept and Components of Virtual Reality. 

Primary Features and Present Development on Virtual Reality. Computer 

graphics, Real time computer graphics, Flight Simulation, Virtual 

environment requirement, benefits of virtual reality, Virtuality and 

Immersion, Current trends and state of the art in immersive technologies, 

developing platforms and consumer devices. Scientific Landmark 3D 

Computer Graphics: Introduction, The Virtual world space, positioning the 

virtual observer, the perspective projection, human vision, stereo 

perspective projection, 3D clipping, Colour theory, Simple 3D modelling, 

Illumination models, Reflection models,Shading algorithms 

8 16 

2. 

Unit 2: Interactive Techniques in Virtual Reality 

Introduction, From 2D to 3D, 3D space curves, 3D boundary representation 

Geometrical Transformations: Introduction, Frames of reference, 

Modeling transformations, Instances, Picking, Flying, Scaling the VE, 

Collision detection Generic VR system: Introduction, Virtual environment, 

Computer environment, VR technology, Model of interaction, VR 

Systems.. 

8 16 

3. 

Unit 3: Visual Computation in Virtual Reality 

Animating the Virtual Environment: Introduction, The dynamics of 

numbers, Linear and Nonlinear interpolation, the animation of objects, 

linear and non-linear translation, shape & object inbetweening, free from 

deformation, particle system. Physical Simulation: Introduction, Objects 

falling in a gravitational field, Rotating wheels, Elastic collisions, 

projectiles, simple pendulum, springs, Flight dynamics of an aircraft. 

8 16 

4. 

Unit 4: Augmented and Mixed Reality 

Taxonomy, technology and features of augmented reality, difference 

between AR and VR, Challenges with AR, AR systems and functionality,  

Augmented reality methods, visualization techniques for augmented 

reality, wireless displays in educational augmented reality applications, 

mobile projection interfaces, marker-less tracking for augmented reality, 

enhancing interactivity in AR environments, evaluating AR systems. 

 

9 20 

5. 

Unit 5: Multiple Models of Input and Output Interface in Virtual 

Reality 

Human factors: Introduction, the eye, the ear, the somatic senses. VR 

Hardware: Introduction, sensor hardware, Head-coupled displays, 

9 20 
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Acoustic hardware, Integrated VR systems. VR Software: Introduction, 

Modeling virtual world, Physical simulation, VR toolkits, Introduction to 

VRML, Input -- Tracker, Sensor, Digital Glove, Movement Capture, 

Video-based Input, 3D Menus & 3D Scanner etc. Output -- Visual 

/Auditory / Haptic Devices. 

6. 
Unit 6: Application of VR in Digital Entertainment 

VR Technology in Film & TV Production. VR Technology in Physical 

Exercises and Games. Demonstration of Digital Entertainment by VR. 

6 12 

 Total  100 

 

 

 

Suggested Specification Table with Marks (Theory):  

Distribution of Theory Marks (in %) 

R Level U Level A Level N Level E Level C Level 

20 25 35 10 10 00 

Where R: Remember; U: Understanding; A: Application, N: Analyze and E: Evaluate C: Create (as per 

Revised Bloom’s Taxonomy) 
 

References/Suggested Learning Resources: 

(a) Books: 

1) Burdea, G. C. and P. Coffet. Virtual Reality Technology, Second Edition. Wiley-IEEE Press,  

2003/2006. 

2) Alan B. Craig, Understanding Augmented Reality, Concepts and Applications, Morgan 

Kaufmann, 2013. 

3) Alan Craig, William Sherman and Jeffrey Will, Developing Virtual Reality Applications,  

Foundations of Effective Design, Morgan Kaufmann, 2009. 

4) John Vince, “Virtual Reality Systems “, Pearson Education Asia, 2007.  

5) Anand R., “Augmented and Virtual Reality”, Khanna Publishing House, Delhi.  

6) Grigore C. Burdea, Philippe Coiffet , “Virtual Reality Technology”, Wiley Inter Science, 2nd 

Edition, 2006.  

7) Grigore C. Burdea, Philippe Coiffet , Virtual Reality Technology, Wiley 2016 

8) Dieter Schmalstieg and Tobias Höllerer, Augmented Reality: Principles & Practice, Pearson 

Education India, 2016 

9) Kent Norman (Ed), Wiley Handbook of Human Computer Interaction, Wiley 2017 

10) Andy Field, "Discovering Statistics Using SPSS", SAGE Publications Ltd., 2009  

 

(b) Open source software and website: 
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List of e-Learning Resources: 

1. ] Rahul Dubey, “An  

2. Introduction to Internet of Things: Connecting Devices, Edge Gateway, and Cloud   

3.       with Applications”, Cengage India Publication  

4. [2] Raj Kamal, “Internet of Things: Architecture and Design Principles, Mc Graw Hill 

Education 

5.  

6. [3] Hanes et al “IoT Fundamentals”, Cisco Press 

7.  

8. [4] Vijay Madisetti and ArshdeepBahga, “Internet of Things (A Hands-on-Approach)”, , 

Paperback, 2015.  

9.  

10. [5] A. McEwen, H. Cassimally, “Designing the Internet of Things”, Wiley, 2013.  

11.  
12. [6] Yashwant Kanetkar, “21 Internet of Things Experiments”, Kindle edition  

13. [7] Adeel Javed, “Building Arduino projects for Internet of Things”, Apress publication  

14. [8] Donald Noris, “The Internet of Things: Do it yourself Projects with Arduino, Raspberry PI 

and   

15. BeagleBone Black” Mc Graw Hill Publication 

16. [9] Adrian McEwen & Hakim Cassimally, “Designing the Internet of things”, Willey 

publication 

17. [1] Rahul Dubey, “An Introduction to Internet of Things: Connecting Devices, Edge Gateway, 

and Cloud   

18.       with Applications”, Cengage India Publication  

19. [2] Raj Kamal, “Internet of Things: Architecture and Design Principles, Mc Graw Hill 

Education 

20.  
21. [3] Hanes et al “IoT Fundamentals”, Cisco Press 

22.  
23. [4] Vijay Madisetti and ArshdeepBahga, “Internet of Things (A Hands-on-Approach)”, , 

Paperback, 2015.  

24.  
25. [5] A. McEwen, H. Cassimally, “Designing the Internet of Things”, Wiley, 2013.  

26.  
27. [6] Yashwant Kanetkar, “21 Internet of Things Experiments”, Kindle edition  

28. [7] Adeel Javed, “Building Arduino projects for Internet of Things”, Apress publication  

29. [8] Donald Noris, “The Internet of Things: Do it yourself Projects with Arduino, Raspberry PI 

and   

30. BeagleBone Black” Mc Graw Hill Publication 

31. [9] Adrian McEwen & Hakim Cassimally, “Designing the Internet of things”, Willey 

publication 
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32. [1] Rahul Dubey, “An Introduction to Internet of Things: Connecting Devices, Edge Gateway, 

and Cloud   

33.       with Applications”, Cengage India Publication 

 

 

 

Suggested Course Practical List: If any 

1. Developing architecture of a house using Virtual Reality.  

2. Perform CRO based experiment using Virtual Reality.  

3. Undertaking qualitative analysis in Chemistry using Virtual Reality.  

4. Carry out assembly/disassembly of an engine using Virtual Reality.  

5. Explore human anatomy using Virtual Reality.  

6. Simulation of circulation of blood in heart.  

7. Simulation of Fight/Vehicle/Space Station.  

8. Building Electronic circuit using Virtual Reality, given basic electronic components.  

9. Developing concept of Virtual class room with multiplayer. 

 

 

* * * * * * * 


