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Abstract 

The rapid evolution of Augmented Reality (AR) and Virtual Reality (VR) is not just an expansion of human-computer interaction 
but a radical redefinition of human existence itself. This paper delves into the extraordinary potential of AR and VR to reshape 
reality, alter consciousness, and create immersive, parallel dimensions. As AR/VR technologies blur the boundaries between the 
physical and digital realms, they are poised to redefine industries, social structures, and even the nature of human cognition. We 
explore how AR/VR could soon transcend entertainment and education, emerging as the cornerstone of a hybrid reality where 
the digital and physical worlds are indistinguishable. Furthermore, we speculate on their role in crafting synthetic worlds, which 
challenge our notions of reality, identity, and interaction, and question what it means to exist in an era where the virtual is as real 
as the tangible. This paper adopts a conceptual synthesis approach, drawing on interdisciplinary research from neuroscience, 
digital interaction design, and ethics. Structured thematically, it explores AR/VR across technological, cognitive, social, and 
philosophical dimensions to map future implications. 
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1. Introduction: AR/VR as Catalysts for a
New Reality

A Brave New World of Immersive Realities 
For decades, Augmented Reality (AR) and Virtual Reality 
(VR) were considered novelties or limited-use technologies 
within niche industries. Today, they are emerging 
as transformational agents, reimagining how humans 
perceive, interact with, and construct reality. AR enhances 
the physical world with layers of real-time digital 

1Corresponding author. Email: siricharoen_w2@su.ac.th 

information, while VR provides complete detachment from 
physical constraints—allowing users to immerse themselves 
in wholly synthetic environments that simulate, augment, or 
replace physical experiences [42,8,13]. 

Virtual Reality (VR) 

VR immerses users in fully digital environments through 
headsets, motion tracking, and sensory simulation. It is now 
widely used in gaming, education, and training. For instance, 
VR platforms simulate realistic conditions for pilot training, 
military exercises, and complex medical procedures, 
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allowing for high-risk activities to be practiced in a safe, 
controlled setting [38,30]. 

Augmented Reality (AR) 

AR overlays digital content—text, images, or 3D models—
onto real-world environments via mobile screens, AR 
glasses, or headsets. It enhances the user’s perception by 
integrating contextual data into their surroundings. 
Applications range from consumer entertainment 
like Pokémon GO to industrial and surgical environments 
where real-time data supports task execution [38]. 

Hybrid Dimensions and Mixed Realities 

Where VR and AR converge lies Mixed Reality (MR)—a 
hybrid interface where virtual objects interact meaningfully 
with the real world. In MR, a digital building model can be 
projected onto a physical construction site for collaborative 
review, or virtual holograms can respond to real-world 
gestures and spatial cues [36,6]. This merging of the virtual 
and physical domains blurs the line between "real" and 
"synthetic," suggesting a future where digital and physical 
presence are interchangeable [15]. 

Applications and Benefits 
1. Education and Training: AR/VR platforms offer

immersive learning environments. Medical students
can conduct virtual surgeries, while history learners
can explore ancient cities reconstructed in 3D.
These experiences enhance retention and
engagement by situating learners in meaningful
contexts [38].

2. Healthcare: VR supports therapy, rehabilitation,
and pain management, while AR provides surgeons
with real-time overlays of critical patient data during 
operations [38,30].

3. Entertainment: AR/VR are revolutionizing
interactive storytelling, gaming, and live
performance. From immersive concerts to VR-
based art installations, the entertainment landscape
is expanding into deeply engaging, participatory
formats [38].

Figure 1. Infographic Explanation: Future Directions of 
AR and VR 

This visual in Figure1 is a horizontal timeline divided by 
decades, illustrating key technological trends that are 
expected to shape the evolution of Augmented Reality (AR) 
and Virtual Reality (VR). 
🟦🟦 2020s – Innovations 

• Haptic Feedback: Technology that allows users to
“feel” virtual environments through touch
simulation—like vibrating gloves or resistance
tools—used in games, surgical simulations, and
remote training to enhance immersion and realism.

🟦🟦 2030s – Advancements 
• Biometric Sensing: Integration of physiological

data such as heart rate, facial expressions, and skin
temperature into VR/AR experiences. This enables
systems to respond to users’ emotions or physical
states in real time, creating emotionally adaptive
environments.

🟦🟦 2040s – Enhancements 
• Brain–Computer Interfaces (BCI): Direct

communication between the brain and digital
systems, allowing users to control virtual
environments using thought alone. This opens new
frontiers for accessibility, neurofeedback, and ultra-
personalized interactions.

🟦🟦 Beyond – Trends 
• Adaptive Intelligence: The development of AI-

powered immersive systems that learn and adjust to
users’ behaviors, preferences, and emotional states.
This includes real-time narrative adaptation, smart
avatars, and context-aware environments.
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This infographic illustrates a progression from tactile and 
physiological integration toward cognitive and adaptive 
intelligence. The future of AR and VR is not just about 
seeing virtual worlds—it’s about feeling, thinking, and 
interacting within them naturally and intelligently. These 
technologies are expected to become deeply intertwined 
with human perception, emotion, and identity, forming a 
new digital layer of lived reality. 

2. The Science of Perception: Rewiring
Human Consciousness with AR and VR

Beyond the Senses: Virtual Recalibration of the Human Mind 
As immersive technologies become increasingly lifelike, the 
question arises: What happens when reality is no longer 
confined to physicality? The human brain—naturally 
adaptive and malleable—responds dynamically to sensory 
stimuli generated within AR and VR environments. These 
stimuli can manipulate perception in real-time, often blurring 
the line between the physical and the virtual. 
AR and VR are not simply tools for visualization,they serve 
as neurological triggers capable of reshaping how users 
interpret the world. They challenge foundational constructs 
of perception by introducing virtual information that 
competes with or overrides physical input. This section 
explores the phenomenon of “presence” and the broader 
implications for human cognition and identity. 

Table 1. Augmented Reality (AR), Virtual Reality (VR), 
and Mixed Reality (MR) technologies Dimensions 

Dimension Description 

Empathy 
How well the technology allows users to 
emotionally connect or understand 
others’ experiences. 

Excitement The level of stimulation and engagement 
experienced. 

Disorientation 
Likelihood of causing confusion, vertigo, 
or detachment from real-world spatial 
awareness. 

Presence The sense of “being there” inside a 
digital or hybrid environment. 

Fatigue Physical or mental exhaustion due to 
prolonged exposure. 

In Table 1, compares how Augmented Reality (AR), Virtual 
Reality (VR), and Mixed Reality (MR) technologies affect 
users emotionally across five psychological dimensions. 
Interpretation: 

• VR scores highest in presence and excitement but
also has higher disorientation and fatigue.

• AR shows moderate emotional impact and low
disorientation—useful for real-world overlays.

• MR blends AR’s contextuality with VR’s
immersion, providing strong presence with
balanced emotional load.

2.1 Neuroscience of Immersion 

Immersion in virtual environments engages multiple brain 
regions, particularly those responsible for sensory 
integration, spatial orientation, and memory. This can 
produce a compelling illusion of presence—where users feel 
as though they are “inside” the digital space. 
Neuroscientific studies show that VR can trick the 
brain into accepting the simulated world as real, even when 
users intellectually know it is artificial. This temporary 
“suspension of disbelief” is facilitated by the brain’s 
plasticity and its tendency to prioritize multisensory 
coherence over objective truth [39,30]. For example, if 
visual, auditory, and proprioceptive cues in VR align, users 
may instinctively respond to virtual threats as though they 
were real, activating genuine emotional and physiological 
responses. 

2.2 Cognitive Distortion and the Redefinition 
of 'Reality' 

AR and VR environments often create cognitive 
dissonance—a state where users experience conflict between 
virtual cues and physical realities. Over time, frequent 
exposure to these environments can cause the brain 
to recalibrate spatial awareness, object permanence, and 
even sensory dominance hierarchies [41]. 
For example, in AR applications where digital overlays 
persistently guide users’ behavior (e.g., navigation or 
maintenance), individuals may begin to rely more on digital 
intuition than physical cues. This shift may result in altered 
mental models of space and environment, 
fundamentally changing how we interpret physical reality. 

2.3 Dreamscapes and Synthetic Worlds 

Modern immersive platforms now allow for the creation 
of customizable dreamscapes—synthetic environments that 
break the laws of physics, time, and logic. In these spaces, 
gravity can be reversed, objects can be telepathically 
manipulated, and architecture can morph in real-time. 
While these experiences may be creatively liberating, they 
also raise cognitive and psychological concerns. Prolonged 
immersion in such surreal environments has been linked to 
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alterations in temporal perception, diminished boundary 
recognition between fantasy and reality, and fluid self-
identity [32,17]. 
This poses critical questions: To what extent can synthetic 
environments alter the mind’s internal compass? And how 
might frequent exposure affect an individual’s ability to 
navigate the real world? 

3. Technological Interfaces and
Multisensory Environments

Immersive technologies have expanded far beyond visual and 
auditory stimulation. The latest frontiers of interaction 
emphasize the integration of touch, smell, and potentially 
even taste, ushering in a new era of fully multisensory virtual 
experiences. 
Haptic Feedback: The use of wearable devices, gloves, and 
bodysuits allows users to feel virtual textures, resistance, and 
temperatures. For example, a user may sense the warmth of a 
virtual campfire or the texture of a digital sculpture [31]. 
Olfactory and Gustatory Interfaces: Experimental research is 
integrating scent and taste into VR simulations. Scents 
diffused from micro-chambers can simulate environmental 
cues such as the smell of rain or food, enriching emotional 
engagement and memory retention. 
The Rise of Sensory Empathy: Multisensory VR experiences 
can simulate what it’s like to live with a disability or 
experience trauma, fostering empathy. These experiences are 
already being used in training for social work, medicine, and 
humanitarian fields [37]. 
Mind–Machine Interfaces (MMIs): BCIs allow users to 
interact with digital environments using only brain activity. 
Emerging applications include cursor movement, 
environmental control, and emotion-based narrative 
navigation [26]. 
Table 2 below summarizes current and emerging sensory 
modalities in immersive technologies: 

Table 2. Sensory Modalities in AR/VR Environments 

Modality Technology Application 
Example 

Purpose 

Visual Head-
Mounted 
Displays 
(HMDs) 

3D 
navigation, 
object 
interaction 

Spatial 
immersion 

Auditory 3D Spatial 
Audio 

Directional 
sound cues 
in VR 

Environmental 
realism 

Haptic Gloves, 
Bodysuits, 
Exoskeletons 

Tactile 
feedback in 
virtual 
training 

Tangible 
interaction 

Modality Technology Application 
Example 

Purpose 

Olfactory Scent Emitters Smell of 
virtual forest 
or food 

Emotional 
engagement 

Gustatory Flavor 
Simulators 
(Prototype) 

Taste in food 
simulation or 
health apps 

Expanded 
immersion 

Neural Brain–
Computer 
Interface 
(BCI) 

Thought-
based 
navigation or 
commands 

Cognitive 
integration 

4. Augmented Social Interaction:
Redefining Relationships and Societal
Structures

4.1 Social AR/VR: Living Inside Shared 
Realities 

Augmented Reality (AR) and Virtual Reality (VR) 
technologies are ushering in a new era of human interaction 
by enabling immersive, multi-user environments where 
geographical limitations become irrelevant. These 
environments allow users to cohabit shared digital spaces in 
real-time, facilitating collaboration, socialization, and 
cultural exchange beyond physical constraints [7,34]. The 
boundary between the physical and the virtual is dissolving, 
giving rise to what could be termed hyper-presence—a 
psychological state in which virtual interactions carry the 
same emotional weight and social significance as face-to-
face engagements [27]. In this context, “presence” is no 
longer bound by proximity but defined by immersive 
engagement, redefining what it means to “be together.” 
These innovations pave the way for digital communities that 
are not just extensions of real-world interactions but entirely 
new forms of sociality. In particular, AR/VR platforms 
like Meta’s Horizon Worlds and Mozilla Hubs illustrate 
the potential for users to create and participate in virtual 
societies that evolve with their own rituals, norms, and 
economies [4,24]. This phenomenon signals the emergence 
of shared virtual realities where avatars become proxies for 
identity, and emotional intimacy and community formation 
transcend the material world. 

4.2 Virtual Citizenship and Synthetic Nations 

The concept of virtual citizenship is gaining traction as 
individuals begin to inhabit these persistent digital spaces 
more fully. Users may eventually claim belonging 
in synthetic nations—entirely virtual societies governed by 
user-generated laws, currencies (like cryptocurrencies), and 
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democratic systems [10;28]. Projects 
like Decentraland and The Sandbox already enable users to 
own land, vote on proposals, and engage in decentralized 
economies. These environments illustrate how AR/VR can 
facilitate not just immersive interaction but the construction 
of autonomous sociopolitical entities. 
This evolution raises profound legal and ethical questions: 
Can a person be a citizen of a digital nation? Should these 
spaces be governed by real-world legal systems, or are new 
cyber-legal frameworks necessary [14]? The blending of 
legal, social, and economic structures in the virtual realm 
challenges traditional notions of sovereignty, authority, and 
participation. 

4.3 Holoportation and the Future of Remote 
Work 

Holoportation—a term coined by Microsoft—refers to the 
transmission of life-sized, real-time 3D holograms into 
remote spaces using AR technologies [29]. This technology 
promises to revolutionize remote work, diplomacy, and even 
education by creating the illusion of co-presence. Unlike 
traditional video calls, holoportation allows participants to 
see and interact with holographic representations of others in 
their physical space, enhancing trust, engagement, and 
collaboration [9]. 
In professional contexts, this could mean CEOs attending 
board meetings across continents without traveling or 
teachers conducting lessons from their homes while 
“standing” in a classroom thousands of kilometers away. 
Holoportation expands the scope of hybrid work, supporting 
deeper interpersonal dynamics even at a distance. This shift 
could redefine global labor markets, family relationships, and 
transnational collaborations. Figure 2. Augmented Social Interaction 

5. Ethical and Existential Questions in the
Age of Synthetic Realities

5.1 When Reality is No Longer Real 

As AR and VR technologies become increasingly 
indistinguishable from the physical world through 
photorealistic rendering, haptic feedback, and ambient AI 
integration, fundamental philosophical questions arise: What 
is real? When users begin to spend significant time in fully 
immersive simulations, the lines between the “real” and the 
“virtual” may begin to blur—raising questions about 
perception, consciousness, and ontology [2]. This 
convergence of sensory realism and AI-driven interaction 
challenges traditional notions of experience, memory, and 
identity [34]. In such environments, the brain processes 
virtual stimuli similarly to real ones, which could redefine 
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how Table 3 outlines how ethical issues evolve with the 
technological sophistication of immersive environments, 
mapped by decade. 

Table 3. The ethical issues evolve with the 
technological sophistication 

Decade Ethical Concerns 
2020s Privacy, data security, screen time addiction. 

2030s Virtual identity crises, digital addiction, equity of 
access. 

2040s 
Emergence of AI consciousness, digital rights for 
avatars or agents, emotional manipulation via immersive 
media. 

2050s Rights of synthetic beings, legal governance in virtual 
nations, ethical use of brain-interface data. 

5.2 Digital Consciousness and Moral 
Considerations 

AR/VR, combined with advancements in AI, may lead to the 
creation of autonomous digital agents—virtual humans 
capable of exhibiting complex emotions, adaptive learning, 
and simulated consciousness. The prospect of sentient digital 
beings provokes critical ethical questions regarding their 
rights, autonomy, and treatment [40]. If digital entities 
develop a form of experiential awareness or even emotional 
responsiveness, should they be afforded legal status, 
protection, or personhood? Scholars argue that societies must 
prepare legal and ethical frameworks in anticipation of such 
developments, much like the ongoing discourse around AI 
ethics and machine rights [21]. Moreover, the implications 
extend into social interaction—would relationships with 
these entities be considered valid, or even therapeutic? 

5.3 Escaping into Virtuality: A Dangerous 
New Addiction? 

The growing appeal of immersive realities poses risks 
of psychological displacement, in which individuals prefer 
virtual environments over the physical world due to the 
emotional satisfaction or escapism they provide. This 
phenomenon—termed Virtual Reality Addiction—has 
been linked to decreased motivation for real-world 
engagement, deteriorating mental health, and social 
withdrawal [16]. The reward mechanisms in virtual worlds 
(e.g., achievement systems, social validation, aesthetic 
control) are carefully designed to be highly engaging, which 
may lead to compulsive behavior akin to behavioral addiction 
[20]. For vulnerable populations, especially adolescents or 

the elderly, prolonged exposure may increase risks of 
disassociation and dependency. 

5.4 Ownership, Capitalism, and Governance 
in Synthetic Realms 

As AR and VR platforms evolve into metaverse-like 
ecosystems, questions of digital property rights are 
becoming increasingly urgent. Who owns the assets in virtual 
spaces—users, platforms, or decentralized communities? The 
rise of non-fungible tokens (NFTs) and blockchain-based 
virtual real estate markets in platforms 
like Decentraland and Somnium Space exemplify the 
commodification of digital space [35,18]. These 
developments demand new governance models that ensure 
equitable access, prevent monopolization, and protect users 
from exploitation. Without legal precedents, we risk 
replicating real-world inequalities in digital environments—
creating elite classes of digital landlords and disenfranchised 
users with limited agency. 

Figure 3. The concept diagram AR and VR Crafting 
New Dimensions (created by Waralak V. Siricharoen) 

The concept map in Figure 3 illustrates the key aspects of 
Augmented Reality (AR) and Virtual Reality (VR) as 
discussed in the document. Here's a breakdown of its 
structure and components. 

1. Central Concept "AR and VR Crafting New
Dimensions" This is the main topic of the diagram,
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representing the overarching theme of how AR and 
VR are reshaping our perception and interaction 
with reality. 

2. Main Categories The diagram branches out into
seven main categories, each representing a crucial
aspect of AR and VR
1) Science of Perception

o Neuroscience of Immersion How the brain
adapts to and processes virtual stimuli

o Cognitive Distortion The alteration of our
understanding of reality through AR/VR
experiences

o Synthetic Worlds The creation and impact
of fully artificial environments

2) New Frontiers of Interaction
o Haptic Feedback Incorporating touch

sensations into virtual experiences
o Sensory Immersion Engaging multiple

senses in AR/VR environments
o Mind-Machine Interfaces Direct brain-to-

digital communication possibilities
3) Augmented Social Interaction

o Shared Realities Multi-person immersive
environments transcending physical
boundaries

o Virtual Citizenship The concept of
belonging to digital communities or
nations

o Holoportation Projecting 3D holograms for
remote interaction

4) Ethical and Existential Questions
o Reality Definition Challenging what we

consider "real" when virtual worlds
become indistinguishable from physical
reality

o Digital Consciousness The potential
creation of self-aware digital entities

o Virtual Addiction The risk of preferring
virtual worlds over physical reality

o Virtual Ownership Issues surrounding the
ownership of digital spaces and assets

5) Future of Immersive Realities
o Evolution of AR/VR The ongoing

development of these technologies
o Impact on Perception How AR/VR will

change our understanding and interaction
with the world

o Redefining Reality The potential for
AR/VR to fundamentally alter our concept
of existence

6) Applications
o Education/Training Use of AR/VR for

immersive learning experiences
o Healthcare Applications in medical

procedures, rehabilitation, and therapy

o Entertainment New forms of interactive
and immersive entertainment

7) Technologies
o Virtual Reality (VR) Fully immersive

digital environments
o Augmented Reality (AR) Overlaying

digital information on the physical world
This concept map provides a comprehensive overview of 
how AR and VR are not just technological advancements, but 
transformative forces that have the potential to redefine 
human perception, interaction, and even the nature of reality 
itself. It encompasses the scientific foundations, 
technological aspects, societal implications, and ethical 
considerations surrounding these emerging technologies.  

6. Conclusion: The Dawn of a Hybrid
Reality

Augmented Reality (AR) and Virtual Reality (VR) are no 
longer emerging technologies,they are foundational tools 
redefining human interaction, perception, and even the notion 
of reality itself. This transformation marks the dawn of 
a hybrid reality, where physical and digital experiences 
blend seamlessly, opening doors to new forms of presence, 
identity, and consciousness [25,3] These immersive 
technologies are moving beyond their origins in gaming and 
simulation to shape sectors as diverse as healthcare, 
education, design, and urban planning [23,34]. 

6.1 The Evolution of AR and VR 

From rudimentary headsets and flat overlays to photorealistic 
environments and AI-driven interaction, AR and VR 
technologies have undergone rapid evolution. AR augments 
real-world environments by overlaying digital information, 
supporting contextual awareness and interaction in real-time 
[3,12]. VR creates fully immersive, synthetic environments 
that simulate sensory input to produce a perception of 
presence in a digital world [33]. 
Their integration into diverse domains—such as military 
simulation, telemedicine, remote collaboration, and cultural 
heritage preservation—demonstrates the versatility of these 
platforms [19]. Notably, in healthcare, VR has been 
employed for pain distraction and surgical training, while AR 
assists in real-time diagnostics and guided procedures [11]. 

6.2 Impact on Human Perception and 
Interaction 

AR and VR are reshaping how we perceive our surroundings 
and interact with others. These tools engage multisensory 
perception—visual, auditory, and increasingly haptic—
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making virtual environments emotionally and cognitively 
compelling [27]. As presence in these spaces increases, users 
report feeling “there” even when geographically apart—a 
phenomenon known as telepresence [5]. This shift enables 
meaningful communication and social engagement without 
physical proximity, a transformation that could reshape 
relationships, collaboration, and community-building. 

6.3 Redefining Reality and Human Existence 

Perhaps the most profound implication of AR and VR is their 
potential to redefine the human experience. As immersive 
environments become more lifelike and accessible, the line 
between what is real and what is virtually 
constructedbecomes increasingly ambiguous [34]. 
Philosophical inquiries arise: If a person feels emotion, 
learns, and builds memory inside a virtual world, is that 
experience any less real? These technologies prompt a re-
evaluation of what constitutes authentic interaction, identity, 
and even existence [22,21]. 

6.4 The Future of Immersive Realities 

Looking forward, the future of AR and VR promises to be 
transformative. As hardware becomes more affordable and 
content creation democratized, immersive realities will 
become part of everyday life. Emerging trends include 
the metaverse, mixed reality interfaces, and brain-
computer integrations, which will further enhance how we 
work, learn, heal, and play [1,9]. 
These technologies offer not only new modes of engagement 
but also the potential to solve complex societal challenges—
such as increasing accessibility to education, fostering 
empathy through embodied storytelling, and supporting 
mental health therapy via controlled simulations. As we 
progress, society must engage in proactive dialogue about the 
ethics, accessibility, and governance of these new realities. 
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