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COURSE DESCRIPTION

1. Information about the Study Program

1.1 Higher Learning Institution

“Alexandru loan Cuza” University of lagi

1.2 Faculty

Faculty of Computer Science

1.3 Department

Computer Science

1.4 Field of Study

Computer Science

1.5 Type of Degree

Bachelor

1.6 Study Program / Qualification

2. Information about the Course

2.1 Name

Introduction to Mixed Realities

2.2 Course Coordinator

Iftene Adrian

2.3 Laboratory Coordinator

Dragos Silion, Constantinescu Gabriel

2.4 Year of study | 3 | 2.5 Semester

1| 2.6 Evaluation Type | P | 2.7 Course Type | oP

* OB — Compulsory / OP — Optional

3. Total Estimated Time (hours per semester and study activities)

3.1 Number of hours per week 4 | Of which: 3.2 course 2 | 3.3 laboratory 2
3.4 Total hours planned 56 | Of which: 3.5 course | 28 | 3.6 laboratory 28
Time distribution ore
Individual study using manuals, cousre notes, etc. 24
Individual sudy in the library, using specialized electronic tools, field work 24
Preparation of seminaries/laboratories, homework, papers, portfolios, essays 23
Tutorials

Exams 12
Other activities 1
3.7 Total hours of individual study 56
3.8 Total hour per semester 125
3.9 Number of credits 5

4. Preconditions (if applicable)

4.1 Curriculum preconditions

Software Engineering. Advanced Programming. 3D Animation

4.2 Competence preconditions

Development of complex applications. 3D Modeling.

5. Conditions (if applicable)

5.1 For courses

Course room with video-projector, internet connection,

blackboard

5.2 For laboratories

Lab room with Internet connection, blackboard. Students need
computers with tools for mixed realities (Unity, Vuforia, etc.)
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P g| C3. Designing and using databases
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7. Objectives

7.1 General
Objective

Building a professional vision on the process of developing AR / VR or MR programs for various
types of hardware that support such applications. Students will learn to use specific software
platforms that allow them to create AR / VR or MR applications.

73
o
2 Upon successful completion of this discipline, students will be able to:
_8 e Use a development environment that allows 3D modeling and creation of applications based
'§ on AR/ VR or MR
) e Use a development environment that monitors movement in front of the camera and allows
!‘5 interaction with specific controls
2 o Create applications for various types of hardware that support AR / VR or MR applications
2 e Make AR/ VR or MR type applications
~
8. Content
8.1 Course Teaching methods Notes
Introduction to Mixed Reality Slide presentation. Course notes and tutorials 2 hours,
1. : : - [1], [2], [3],
(AR/VR) available in electronic format. [4]. [5]. [6]
Principles: Computer Graphics in . . .
) AR/VR (3D graphics, Working in a Sl|d_e pregentahon. C_)ourse notes and tutorials | 2 hours,
. available in electronic format. [11, [7]
game engine)
. . . Slide presentation. Course notes and tutorials
Motion Tracking (How tracking ; . ; :
. > available in electronic format. Solutions for a 2 hours,
3. works, information about the . .
given problem will be drawn on the [11, [7]
camera, efc)
blackboard.
Slide presentation. Course notes and tutorials
4. Navigation and Controllers available in electronic format. 2 hours, [4]
Problematization
Hardyvare: O.UtPUt (Visual, Auditory, Slide presentation. Course notes and tutorials | 2 hours,
5. Haptic, Vestibular, and Olfactory ; : X
. available in electronic format. [4], [6]
Channels) + Input (Tracking
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Systems, Input Devices)
User Experience - How Ul . . .
interactions differ from 2D Ul or Sl|d_e pregentahon. C_)ourse notes and tutorials 2 hours,

6. . available in electronic format.
classic games. Health concerns, Problematization and work on examples [2], 14]
good practices, etc. pies.

Software: Platforms (Introduction,
VR runtime systems, Real-Time : . .

7. Physics Engines, Distributed Virtual E\I)gﬁaﬂgﬁﬁn;ﬁ:gpo'n?:grsne];[c’tes and tutorials [23;1 O[g{ S
Environments, Collaborative Virtual ' ’
Environments, Game Engines)

, - . Case sudies. Solutions for a given problem 2 hours,

8. Recapitularea notiunilor studiate will be drawn on the blackboard. 31, [5]

0. Software: Same but for AR Sl|d_e pregentahon. C_:ourse notes and tutorials | 2 hours,

available in electronic format. [3], [5]
Overview of the Computer Vision
Behind AR (Not in other courses but . . .

10. | find it really insightful when learning E\I)gﬁaﬂgﬁﬁn;ﬁ:gpo'n?:grsne];[c’tes and tutorials [23;1 o[gi's,
about limitations, how to use it or ' '
even improve it)

Advanced Topics in AR/VR - . . .

1. | Highlonts rom ecentpapers, | Sl presentaon Coure ol and iorils | 2w,
announcements, etc. ) ’

N Slide presentation. Course notes and tutorials | 2 hours,

12. | Applications for VR available in electronic format. [6], [7]

13. | Applications for AR Sl|d_e pregentahon. C_:ourse notes and tutorials | 2 h_ours -

available in electronic format. online

14, Exercises / Demonstration Sl|d_e pregentahon. C_:ourse notes and tutorials | 2 h_ours -

available in electronic format. online
Bibliography

Main references:
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[5] https://www.fib.upc.edu/en/studies/masters/master-innovation-and-research-
informatics/curriculum/syllabus/VAR-MIRI
[6] https://www.masterstudies.com/MSc-in-Computer-Science-Augmented-and-Virtual-Reality/Ireland/TCD/
[7] https://www.colorado.edu/cs/current-students/courses/course-syllabi/csci-56 16-introduction-virtual-reality

8.2

Laboratory

Teaching methods Notes

1.

Unity/Vuforia Introduction

Case study. Discussions.
Solutions for a given problem will
be drawn on the blackboard.

2 hours, [7]

3D Modeling - Blender

Case study. Discussions.
Solutions for a given problem will
be drawn on the blackboard.

2 hours, [1], [2], [4], [7]

Motion Tracking

Case study. Discussions.
Solutions for a given problem will
be drawn on the blackboard.

2 hours, [4], [7]

Navigation and Controllers

Case study. Discussions.
Solutions for a given problem will
be drawn on the blackboard.

2 hours, [4]
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Case study. Discussions.
5. Hardware: Output + Input Solutions for a given problem will | 2 hours, [3], [4], [5]
be drawn on the blackboard.
Case study. Discussions.
6. User Experience Solutions for a given problem will | 2 hours, [2], [4], [5], [6]
be drawn on the blackboard.
Case study. Discussions.
7. Software: VR Platforms Solutions for a given problem will | 2 hours, [4], [7]
be drawn on the blackboard.
Case study. Discussions.
8. Recapitulation Solutions for a given problem will | 2 hours, [3], [5]
be drawn on the blackboard.
Case study. Discussions.
9. Software: Same but for AR Solutions for a given problem will | 2 hours, [4], [6]
be drawn on the blackboard.
. . Case study. Discussions.
10. (B)ve_rwew of the Computer Vision Solutions for a given problem will | 2 hours, [3], [4], [5]
ehind AR
be drawn on the blackboard.
Advanced Topics in AR/VR with Case study. Discussions.
11. | applicability in the medical and Solutions for a given problem will | 2 hours, [3], [4], [5]
elearning fields be drawn on the blackboard.
I . - Case study. Discussions.
12. Appllcatlon_s for VR with ?pp"‘?ab"'ty Solutions for a given problem will | 2 hours
in the medical and elearning fields
be drawn on the blackboard.
I . - Case study. Discussions.
13. ﬁ\ptﬁlécﬂgé}z;?;r?dRe\;\g;ﬁrﬁﬁglIf(i::Izilty Solutions for a given problem will | 2 hours, [7] — online
be drawn on the blackboard..
14. Project Evaluation \El)liciggsp;gﬁt.antatlon. Case study. 2 hours, [7] - online
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9. Adaptation of course content according to the expectations of the representatives of communities,
professional associations and main employers from the field of the teaching

IT companies from lasi and the country are starting to use mixed reality elements in the development of
projects. Mainly companies that develop games need employees to be familiar with the use of platforms
such as Unity or Vuforia.

10. Evaluation

Activity type 10.1 Evaluation criteria 10.2 Evaluation methods :r?'f?an;eazt:(%/oe)
Minimum exam score: The exam

10.4 Course is not mandatory, but Whogver One written test + . 20 %
takes the exam must obtain at bonuses for course activity
least 40% of its score, otherwise
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it will be considered failed.

Minimum lab score: 50% of the Attendance + project work

maximum grade obtainable for + bonuses for extra o
10.5 Laboratory the laboratory activity without activities related to the AL

bonuses course material.

10.6 Minimum performance standards

Students will be able to identify the main requirements that can be solved with the help of mixed realities
following the discussion with the client and will be able to model the solution he expects. Implement a
solution using Unity and Vuforia work environments. They will be able to test the project from the point of
view of the interaction between the user and the application.

Minimum laboratory score: 50% of the maximum score that can be obtained at the laboratory without
bonuses.

Minimum exam score: it is not a minimum score to be obtained in the exam.

The project will be presented in two stages: in the 8th week (project idea and modeling - ppt presentation)
and in the 14th week (application prototype - demo movie on youtube).

For students who meet the promotion criteria, the final grade is established by dividing the score obtained by
the maximum of the scores without bonus, and the result is multiplied by 10.

The student who participates in the exam will receive a grade, otherwise he will be considered absent.

Date Course coordinators Laboratory coordinators
24.09.2025 Prof. Dr. Iftene Adrian Drd. Silion Dragos
Drd. Constantinescu Gabriel

Date of aproval in department Department head
Conf. Dr. Arusoaie Andrei




