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Abstract The papers indicate that immersive
) . . technolo is  revolutionizin both
Virtual Reality and computer graphics are d .gy p g d
. .. academia an Iindustry.
essential tools that have made significant ty
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contributions to the development of digital
systems within different fields, such as
education, engineering, animation, and
simulations. This paper is set to shed some
light on five significant articles covering
topics related to VR-based learning, image
modeling, computer-assisted designs, and
immersive  visualizations. From the
reviewed literature, it is clear that the
integration of VR has made tremendous
contributions to enhancing knowledge on
different  graphic  concepts through
immersive learning. Concepts relating to
computer-assisted designs and automation
offer a relatively faster means of creating
3D animations and scenes. Technologies
related to image modeling are also
significant in providing efficient simulation
solutions. Survey articles have
demonstrated the rapid evolution of VR and
Augmented Reality technologies in the area
of application. Even though challenges like
hardware problems and high processing
power remain an issue in immersive
technologies, the combination of VR and
computer graphics has shown great

potential for the future.

Virtual Reality, Computer Graphics, 3D
Modelling, Rendering, Animation

1.Introduction

1.1 Need

However, traditional methods implemented
by computer graphics methods tend to lack
sufficient ability in representing the
depiction and rendering of complex 3D
objects. Therefore, a need arises for the use
of the latest technology that will enable
improved visualization, interaction, and
simulation in real time.

1.2 Definition

Computer Graphics deals with the creation
of visual imagery using computers. Virtual
Reality is the creation of technology where
people can immerse themselves in
computer-based realities.

1.3 Importance

eEnhances visualization of

concepts

complex

*Improves learning through immersion
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*Reduces cost and time in design and
simulation

*Enables realistic animation and modeling

*Supports innovation in multiple industries

VIRTUAL REALITY

Sphere Packings

COMPUTER VISION

Figure 1: Computer Graphics & Vision in Virtual Reality Systems(https://cgvr.cs.uni-bremen.de/)

2.Literature Review

Novel research in the domain of computer
graphics indicates the increase in the rate of
growth due to the development of VR and
AR. A lot of papers discuss visualization,
interactivity, and learning with immersive
technologies. Heinemann et al. (2022) and
Geng et al. (2021), for instance, show the
potentiality of learning with the help of VR
technologies.

Liu et al. (2022) and Childs et al. (2021)
discussed VR/AR technologies and pointed
out the importance of these technologies for
education,

interaction.

simulations, and real-time

Different authors (for instance, Zhao et al.
(2022); Kang et al. (2024)) described
techniques for creating animations and
designs with the use of VR.

Doungmala et al. (2023) and Pires et al.
(2021) created novel methods of modeling
and visualization, which contribute to
graphics. The authors of Bomurodova
(2025) and Han (2023) emphasize the
significance of computer graphics in
practice.

There were several papers dedicated to
particular areas of VR technology use such
as VR in cultural heritage (for example,
Zhong et al. (2021)), VR in healthcare and
art (for instance, Lhotska et al. (2022), Raya
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etal. (2021)), VR in architecture (Ashgan et
al. (2023)).Studies about interaction (Song

(Kourtesis

et al. (2022)) improved user
experience in VR.

et al. (2023)) and haptic feedback
Table 1: Comparison of past publishers
SI:No Title of the Paper | Year Pro.pos.e d Methodology Conclusion Result
Objective
To develop and
evaluate a VR-
based learning | Developed VR
Teaching the Basics of tool  (RePiX | system and wused | VR helps beginners Improved learning outcomes
1 Computer Graphics in | 2022 VR) for | learning analytics + | understand graphics d interacti
Virtual Reality teaching quantitative concepts effectively and user mteraction
computer evaluation
graphics
concepts
To review
VR/AR
A Survey on Virtual technologies, Survey-based study | VR/AR play a major
2 Reality and 2022 architectures, reviewing existing | role in graphics with | Identified challenges (latency,
Augmented Reality in and research, tools, and | future growth | realism) and future scope
Computer Graphics applications in | techniques potential
computer
graphics
To improve 3D
Computer-Aided animation Used ontology- | VR + automation
3 Graphic Design for 2022 scene  design | based system, | improves efficiency | Faster scene generation with
VR-Oriented 3D using VR and | semantic web, and | and realism in | better visual diversity
Animation Scenes automation 3D tools like Maya animation
techniques
To analyze
Investigation into 1mage, Ar}alytlcal approa}ch Advanced modeling
. modeling using modeling | . . .
4 Image Modehqg 2023 techniques and | techniques, improves reah_sm Enhancgd scene ﬁdeht_y and
Technology in . . and simulation | better visual representation
Computer Graphics 1mprove algorithms, and accuracy
realism in | visibility methods
graphics
To study the
impact of Descrinti Ivsis | Graphi .
The Role of Computer computer SSCHIpRIvE analysis [aphics - IMprove | p. e design process with
5 Graphics in Modern | 2025 graphics in | USIN8 CAD tools, | efficiency,  reduce improved  accuracy  and
. . . . FEA, CFD, VR/AR | cost, and enhance | . .
Engineering engineering . . innovation
. technologies collaboration
design and
simulation

3.Detailed Discussion

Virtual Reality and computer graphics

application  is

revolutionizing

the

interaction dynamics of users within the
computer-generated environment.

The development of VR-based e-learning

tools makes it easy to build graphical

representation models of theories. This

concept is important in educational areas

because traditional learning does not

incorporate interactive elements.

CAD software is important in modeling and

animation

within

computer

graphics.

Computer-assisted approaches make the
modeling process more efficient and less

costly.
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There are image modeling approaches
which make computer graphics more
through
wireframe modeling, surface modeling, and
hidden surfaces removal.

realistic such processes as

Survey research carried out in VR and AR
fields shows the development pace of these
concepts. There has been a growth in the
number of applications of VR/AR
technologies in different industries such as
architecture, and

gaming, medicine,

engineering.

Hardware limitations, computational cost
challenges, and latency issues remain
problems in VR application.

Overall, the research findings show that the
inclusion of VR and computer graphics has
positive impacts on performance.

4.Limitations

However, certain disadvantages associated
with the above developments were pointed
out:

» Expensive Equipment: VR devices, such
as helmets and sensors, are quite expensive
and therefore may be unavailable to most
students and small businesses.

» Powerful Computer Needs: High-end
computing machines are necessary for
rendering and simulating VR processes.

* Rendering and Latency Problem: Lagging
may negatively impact user experience.

» Limited Accessibility to VR: Users are
unable to use VR in developing nations and
other parts of the world.

* Health Concerns: Long-term use of VR
may cause vision impairment, motion
sickness,

concentrate.

fatigue, and inability to
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* Difficult Learning Experience: Newbies
who are unaware of technology usage can
face challenges while using VR.

 Complicated Process of Content
Development: Creating VR content is

expensive and difficult.

» Non-Standardization of VR System: The
various VR software and hardware products
lack standardization.

Hardware Problems of Modern Devices:
Current devices suffer from limited battery
power, poor resolution, and inaccuracy.

* Overreliance on VR Technology:
Excessive use of VR technologies may
undermine conventional learning and

communication processes.
5.Conclusion

According to the analysis of the five
selected articles, it can be argued that a
significant dependency exists between VR
technology and Computer Graphics. VR
technology provides additional value to
computer graphics due to interactivity and
immersion features. Computer graphics is
the base to create virtual worlds, which can
be used by people in their daily lives.

A combination of those two types of
technologies helps improve the process of
learning, designing, simulation, and
visualization. Despite certain limitations,
ongoing advances in hardware and software
will solve this problem in the nearest future.
As for the future, Computer Graphics is
expected to develop further in VR and AR
areas.
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6.Future Scope

The scope of computer graphics
advancement is enormous in the coming
days owing to the rapid progress being
made in VR, AR, and Al technology. There
is room for future research on rendering and
computing expense optimization to make
the technology  more  economical.
Integration of Al into computer graphics
would provide automation in the processes
of design, animation, and modeling. The
coming advancements may also give rise to
computer graphics application outside
entertainment, especially in the realms of
medicine, education, gaming, architecture,
and metaverse. Efficient user interaction
can be provided using haptics and gesture
recognition. Nevertheless, problems like
cost, device limitations, and user comfort
should be considered for extensive

application of the technology.
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