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VIRTUAL AND AUGMENT REALITY

B.E. 7'[h Semester
Type of course: NA

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.

Teaching and Examination Scheme:

Teaching Scheme Credits Examination Marks Total
L T P C Theory Marks Practical Marks Marks
ESE (E) PA (M) ESE (V) PA (I)
3 0 2 4 70 30 30 20 150
Syllabus:
Sr. Content Total
No. Hrs
1 Introduction of Virtual Reality: Introduction, Fundamental Concept and Components of 7

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, lllumination models, Reflection models,
Shading algorithms

2 Interactive Techniques in Virtual Reality: Introduction, From 2D to 3D, 3D space curves, 7
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.

3 |Visual Computation in Virtual Reality: Animating the Virtual Environment: Introduction, 7
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.

4 |Augmented and Mixed Reality: Taxonomy, technology and features of augmented reality, 8
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.

5 Multiple Models of Input and Output Interface in Virtual Reality: Human factors: 8
Introduction, the eye, the ear, the somatic senses. VR Hardware: Introduction, sensor
hardware, Head-coupled displays, 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.
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Application of VR in Digital Entertainment: VR Technology in Film & TV Production. 5
VR Technology in Physical Exercises and Games. Demonstration of Digital Entertainment
by VR.

Suggested Specification table with Marks (Theory):

Distribution of Theory Marks

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

15 15 30 20 10 10

Legends: R: Remembrance; U: Understanding; A: Application, N: Analyze and E: Evaluate C:
Create and above Levels (Revised Bloom’s Taxonomy)

Note: This specification table shall be treated as a general guideline for students and teachers. The actual
distribution of marks in the question paper may vary slightly from above table.
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Course Outcome:

After learning the course, the students should be able to:

Sr. CO Statement Marks
No. % Weightage
1 Demonstrate understanding and design of VR/AR technology relates to human 25%
perception and cognition
2 Ability to design 3D interaction techniques 20%
3 Demonstrate understanding of fundamental computer vision, computer graphics 25%
and human-computer interaction techniques related to VR/AR
4 Demonstrate insights to key application areas for VR/AR 20%
5 Able to create applications of VR to the conduct of scientific research, training, 10%
and industrial design.

List of Experiments and Design based Problems (DP)/Open Ended Problem:
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Developing architecture of a house using Virtual Reality.

Perform CRO based experiment using Virtual Reality.

Undertaking qualitative analysis in Chemistry using Virtual Reality.

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

Explore human anatomy using Virtual Reality.

Simulation of circulation of blood in heart.

Simulation of Fight/Vehicle/Space Station.

Building Electronic circuit using Virtual Reality, given basic electronic components.
Developing concept of Virtual class room with multiplayer.
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