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Course Syllabus: Virtual Reality and
Python

Course Title:

Building Immersive Worlds with Virtual Reality and Python

Target Audience:

Ideal for students, developers, educators, and tech enthusiasts interested in creating
immersive VR experiences using Python. No prior VR experience required; basic Python
knowledge is recommended.

Course Level:

Comprehensive program covering Basic, Intermediate, and Advanced levels.

Duration:

10-12 weeks (flexible for self-paced learning)

Course Description:

This course teaches learners to design and develop interactive Virtual Reality applications
using Python. You'll explore VR concepts, 3D modeling, motion tracking, and simulation
development through hands-on projects. Learners will build real-world VR experiences for
education, gaming, and industry applications.

Learning Objectives:

Upon completion, students will be able to:

Understand VR concepts, systems, and hardware.

Develop 3D environments and simulations using Python.

Use Python libraries such as PyOpenGL, VPython, and Blender API.
Integrate motion tracking and physics for immersive experiences.
Deploy VR projects for platforms like Oculus and HTC Vive.

Create and present a complete VR-based capstone project.



Course Structure

Part 1: Basic Foundations (Weeks 1-4)
This section introduces VR concepts and Python-based 3D programming.

e Week 1: Introduction to Virtual Reality
o Understanding VR, AR, and MR
o VR hardware & software overview
o Case Study: Using VR in Education and Training
o Exercise: Explore an existing VR simulation
e Week 2: Python for 3D Graphics
o Using VPython and PyOpenGL
o Working with coordinates, lighting, and transformations
o Hands-on: Create a simple 3D object using Python
e Week 3: Building 3D Worlds
o Scene design, textures, and animations
o Importing models from Blender
o Exercise: Create a virtual environment
e Week 4: Introduction to VR Frameworks
o Overview of Vizard and OpenVR
o Setting up a Python-based VR workspace

o Hands-on Project: Build a basic interactive VR scene



Part 2: Intermediate Concepts (Weeks 5-8)
Focuses on interactivity, motion, and user engagement.

e Week 5: Interaction and Physics
o Handling user input (controllers, motion)
o Collision detection and physics engines
o Exercise: Add interactivity to your VR world
e Week 6: Blender Python Scripting
o Automating scene creation
o Customizing objects and animations via Python
o Hands-on: Python scripting inside Blender
e Week 7: Data and Visualization in VR
o Visualizing real-world or simulated data in 3D
o Exercise: Build a VR data visualization project
e Week 8: Mini Project
o Create a functional VR simulation (e.g., virtual museum or classroom)
o Peerreview and presentation

Part 3: Advanced & Expert-Level Application (Weeks 9-12)

Prepares learners to develop advanced, optimized, and deployable VR experiences.

e Week 9: Optimization & Performance
o Reducing lag and enhancing frame rates
o Managing assets and lighting efficiently
e Week 10: Integrating Al and Python in VR

o Al-driven interactions inside VR (voice or gesture)



o Exercise: Add Al-powered logic to a VR simulation
e Week 11: Deployment and Testing

o Exporting for Oculus/HTC Vive

o Cross-platform performance testing
e Week 12: Capstone Project & Trends

o Capstone Project: Design and present a complete VR experience using
Python

o Trends: AlI-VR integration, metaverse applications

o Career Paths: VR developer, 3D simulation engineer, educational VR
designer

Assignments & Grading:
e Weekly Exercises: 25%
e _Intermediate Project (Week 8): 30%
e Capstone Project: 35%

e Class Participation & Peer Feedback: 10%
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