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Course guide
804244 - RAVJ - Virtual and Augmented Reality

Last modified: 31/07/2026
Unit in charge: Image Processing and Multimedia Technology Centre
Teaching unit: 804 - CITM - Image Processing and Multimedia Technology Centre.

Degree: BACHELOR'S DEGREE IN VIDEO GAME DESIGN AND DEVELOPMENT (Syllabus 2014). (Compulsory
subject).

Academic year: 2026 ECTS Credits: 6.0 Languages: Spanish, English

LECTURER

Coordinating lecturer: Ríos, Alejandro

Others: Ríos, Alejandro
Omedas, Pedro
Galvez, Marc

TEACHING METHODOLOGY

Explanation by the teacher of the theoretical and practical concepts, which must allow the students to understand the current state
and the possibilities offered by the different fields introduced in the subject, as well as carrying out the practices proposed throughout
the course.

Some practices will be done individually, while the final work of the subject will be done in groups (3 to 4 people). The development of
contents and some part of the practices will be carried out in class with the assistance of the teacher, while other activities will have
to be carried out independently outside of class time.

The results of the final work must be presented orally. Both in the explanation of contents and in the realization of practices, it is
about doing a participatory class where the student actively intervenes, asking questions and proposing solutions / alternatives in
relation to the concepts and technologies used.

LEARNING OBJECTIVES OF THE SUBJECT

- To apply graphic programming techniques, physics, artificial intelligence, augmented and virtual reality, user interfaces and human-
computer interaction to video game projects efficiently.
- Be able to design video games for interfaces based on augmented reality (AR) and immersive virtual reality (VR).
- Understand the principles of user-centered design for AR and VR, as well as the challenges and applications generated by these
technologies.
- Understand the cognitive principles and perceptual illusions generated by AR and VR technologies.

STUDY LOAD

Type Hours Percentage

Hours medium group 30,0 20.00

Guided activities 12,0 8.00

Self study 90,0 60.00
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Type Hours Percentage

Hours large group 18,0 12.00

Total learning time: 150 h

CONTENTS

Theme 1. Introduction to AR and VR

Description:
Definition, evolution, current status and applications of augmented reality and virtual reality.

Full-or-part-time: 25h 10m
Theory classes: 12h 50m
Guided activities: 7h 20m
Self study : 5h

Theme 2. Concepts, properties and effects of AR and VR

Description:
- Immersion.
- Presence.
- Embodiment.
- Agency.
- Plausibility.
- Spatiality.
- VR / AR hardware and software.

Full-or-part-time: 30h 30m
Theory classes: 12h 20m
Guided activities: 9h 10m
Self study : 9h

Theme 3. Augmented Reality Video Games and Environments: Interaction Design, Mechanics, Storytelling.

Description:
- 3D User Interface (interaction techniques, selection, navigation).
- User Centered Design Principles applied to AR.
- Challenges (social interaction, relation with the physical environment, ethics).
- Mechanics.
- Storytelling.
- Genres and Typologies.

Full-or-part-time: 34h 10m
Theory classes: 12h 30m
Guided activities: 12h 40m
Self study : 9h
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Theme 4. Virtual Reality Video Games and Environments: Interaction Design, Mechanics, Storytelling.

Description:
- 3D User Interface (interaction, selection, manipulation and navigation techniques).
- User-Centered Design principles applied to VR.
- Challenges (level of graphic realism, simulator sickness, social interaction, multisensory feedback, ethics).
- Mechanics.
- Storytelling.
- Genres / Typologies.

Full-or-part-time: 32h 10m
Theory classes: 12h 30m
Guided activities: 10h 40m
Self study : 9h

Topic 5. Resolution of a challenge related to VR

Description:
- Conceptualization and creation of a prototype application based on VR, applying all the contents explained in class.

Full-or-part-time: 28h
Self study : 28h

ACTIVITIES

Practice 1 - Prototype XR

Description:
Development of a prototype game or application for XR. The delivery will be accompanied by a design/conceptualisation
document. The prototype will also be presented in class.

Full-or-part-time: 25h
Self study: 25h

Practice 2 - Final Project (VR Challenge)

Description:
Conceptualization and prototyping VR application, collecting aspects of game design and all the concepts seen throughout the
course. The supervision of the project will be carried out by milestones:

- Conceptualization and planning
- Presentation and review of the provisional prototype
- Presentation of the prototype

Full-or-part-time: 30h
Self study: 30h
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GRADING SYSTEM

Any academic fraud, plagiarism or use or possession of unauthorised means in an assessment activity leads to a mark of zero (0) for
the affected test or assignment. Furthermore, in accordance with the University's regulations, if disciplinary proceedings are initiated
the subject is recorded as "Pending Assessment" until a decision is reached. These incidents are managed in accordance with the
Action Framework for Academic Integrity in Assessment at the UPC.

- Assignment 1 (XR Prototype): 20%

- Midterm Exam: 20%

- Assignment 2 (VR Challenge): 50%. Three milestones:
- Milestone 1: Conceptualization and design, 10%
- Milestone 2: Submission and technical review of the provisional prototype, 10%
- Milestone 3: Submission and presentation of the final prototype, 30%

- Participation and attitude towards learning: 10%

Students' participation and learning attitude will be evaluated by monitoring their interventions in class and the interest shown during
the course. This evaluation equals 10% of the final grade.

Students who do not pass the course during the continuous assessment may take the re-assessment (only the 20% corresponding to
the midterm exam will be assessed, being 5 the maximum mark that can be obtained in the course).

Any act of academic fraud, plagiarism, use or possession within the reach of unauthorized means in any evaluation activity will lead to
a grade of zero (0) in the affected test or delivery. In addition, in accordance with the regulations of the University, the possible
derivation of the facts for the opening of a disciplinary file will imply that the subject remains in the provisional state of "pending
evaluation" until the resolution of the file. The management of these incidents is deployed in accordance with the Framework of action
for academic integrity in the evaluation of the UPC
If the lecturers have indications of the use of AI tools not allowed in the evaluation tests, they may summon the students concerned
to an oral test or a meeting to verify the authorship.

EXAMINATION RULES.

- The activities, once completed, must be delivered to the Virtual Campus in the corresponding delivery and on the corresponding
date.

- The evaluation of the activities does not only imply the resolution of the same, but also the presentation of the results (when the
student or the group is required to do so during the classes).

- The documents must be completed following the instructions given therein, especially with regard to the file names and the content
structure. The correct management of the documentation provided is an aspect related to the skills to be acquired and is, therefore,
subject to evaluation.
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RESOURCES

Hyperlink:
-  ACM  Siggraph.  http://www.siggraph.org/-  IEEE  Virtual  Reality.  http://ieeevr.org-  Unity3D.  https://unity3d.com/es-  Vuforia
Developer Portal. https://developer.vuforia.com/

Other resources:
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Azmandian, M., Hancock, M., Benko, H., Ofek, E., & Wilson, A. D. (2016). Haptic retargeting: Dynamic repurposing of passive haptics
for enhanced virtual reality experiences. Conference on Human Factors in Computing Systems - Proceedings, 1968–1979.

Azuma, R. (2015). Location-based mixed and augmented reality storytelling. Fundamentals of Wearable Computers and Augmented
Reality, CRC Press, 259-276.

Dube, T. J., & Arif, A. S. (2019). Text Entry in Virtual Reality: A Comprehensive Review of the Literature. Lecture Notes in Computer
Science (Including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 11567 LNCS, 419–437.
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Transactions on Visualization and Computer Graphics, 19(4), 597–605.
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International Joint Conference of DiGRA and FDG.
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International Journal of Human-Computer Interaction, 29(8), 501–515.
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