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ABSTRACT 

The integration of immersive technologies-encompassing virtual 
reality (VR), augmented reality (AR), and mixed reality (MR), 
collectively termed extended reality (XR)-is fundamentally reshaping 
the real estate industry. Immersive technologies have initiated a 
paradigm shift in the real estate industry, transitioning it from a 
fundamentally physical enterprise to one augmented by digital 
innovation. These technologies promise to transform static property 
listings into dynamic, interactive experiences. By bridging the gap 
between digital representations and physical spaces, immersive 
technologies enhance stakeholder engagement, reduce information 
asymmetry, and streamline decision-making processes. This paper 
examines the diverse applications of immersive technologies across 
the real estate industry. 
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INTRODUCTION 

The real estate sector, traditionally characterized by 
physical viewings and static 2D representations, is 
undergoing a profound digital transformation. At the 
forefront of this shift are immersive technologies. The 
integration of immersive technologies-specifically 
virtual reality (VR), augmented reality (AR), and 
mixed reality (MR)-has fundamentally altered the 
landscape of the real estate industry. Historically 
reliant on physical property viewings and traditional 
two-dimensional representations, the sector is 
increasingly adopting digital solutions to enhance 
property visualization, streamline operations, and 
transcend geographical boundaries. By bridging the 
gap between physical spaces and digital 
representations, immersive technologies are not 
merely augmenting traditional practices but are 
fundamentally redefining the property lifecycle-from 
conceptual design and off-plan sales to long-term 
facility management [1]. 

The worlds of architecture and real estate are 
undergoing a profound evolution, driven by 
groundbreaking technologies like augmented reality 
(AR) and virtual reality (VR). These immersive  

 
visualization tools are no longer futuristic concepts; 
they are becoming indispensable for architects, 
developers, and property owners seeking enhanced 
design accuracy and unparalleled client engagement. 
Augmented reality (AR) is revolutionizing how 
architectural designs are perceived and 
communicated. It empowers clients with 
unprecedented control over the design process. VR 
offers a truly immersive way for prospective property 
buyers to experience properties without being 
physically present. Architects, designers, and real 
estate professionals now have unprecedented tools to 
connect with clients on a deeper level [2]. Figure 1 
shows a representation of immersive technology [3]. 

WHAT ARE IMMERSIVE TECHNOLOGIES? 

The first step in understanding how to use immersive 
technologies is to learn the differences between 
various forms. In their simplest form, immersive 
technologies consist in adding virtual objects to the 
real world. There are four types of digital realities 
leading to different types of immersive technologies 
[4,5]: 
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 Augmented reality (AR)- designed to add digital 
elements over real-world views with limited 
interaction. 

 Virtual reality (VR)- immersive experiences 
helping to isolate users from the real world, 
usually via a headset device and headphones 
designed for such activities. 

 Mixed reality (MR)- combining AR and VR 
elements so that digital objects can interact with 
the real world means businesses can design 
elements anchored within a real environment. 

 Extended reality (XR)- covering all types of 
technologies that enhance our senses, including 
the three types previously mentioned. 

These devices also enable new user interactions 
including spatially tracked 3D controllers, voice 
inputs, gaze tracking, and hand gesture controls. 

Extended reality (XR) is the overarching term used to 
describe employing technology to blend real life and 
the digital world. It includes all the machine-human 
interfaces beyond the physical realm (reality) such as 
augmented reality (AR), mixed reality (MR), assisted 
reality (aR), and virtual reality (VR), as illustrated in 
Figure 2 [6]. Figure 3 shows the XR spectrum [7]. 
Immersive technologies reside along a continuous 
scale ranging between the completely real and the 
completely virtual world. At one end, the real 
environment refers to the actual physical space, 
objects, and people that exist in the tangible world 
around us. At the other end, the virtual environment 
represents a completely computer-generated and 
immersive digital space, distinct from the physical 
reality. The space in the middle is called mixed 
reality, which is a blend of the real and virtual 
environments, where digital and physical elements 
coexist and interact in real time. A range of devices 
makes up XR, and these are used by consumers and 
in many industries for entertainment, safety, training, 
or productivity purposes. 

1. VIRTUAL REALITY: Virtual reality (VR) is XR at 
its most extreme. It completely immerses the user 
in a digital world, often using a computer-
generated environment with scenes and objects 
that appear to be real. The term “virtual reality” 
essentially means “near-reality.” Virtual reality is 
the key technology for experiencing sensations of 
sight, hearing, and touch of the past, present, and 
future. VR is a fully immersive technology where 
users wear a head-mounted display and 
experience a simulated world of imagery and 
sounds. VR enables active learning. The terms, 
“virtual reality” and “cyberspace” are often used 
interchangeably. A cyberspace may be regarded 

as a networked virtual reality. A person using 
virtual reality can look around an artificial world, 
move around it, and interact with virtual features 
or items. This effect is commonly created by 
virtual reality headsets. Head-mounted displays 
immerse the user in a virtual environment. Virtual 
reality is a simulated experience that can be 
similar to or different from the real world. It is a 
computer-generated, 3D environment that 
completely immerses the senses of sight, sound, 
and touch. The complete immersion of the senses 
overwhelms users engrossing them in the action. 
Virtual reality technology includes multiple 
components divided into two main groups: 
hardware and software components [8]. 

 Hardware Components: The hardware 
components include a computer workstation, 
sensory displays, a tracking system, wearable 
devices, and input devices. Sensory displays are 
used to display the simulated virtual worlds to the 
user. The most common type is the head-mounted 
displays (HMDs), which is used in combination 
with tracking systems. Head-mounted display is 
shown in Figure 4 [9]. Users interact with the 
simulated environment through some wearable 
devices. VR depends on special responses such as 
raising hands, turning the head, or swinging the 
body. A wearable device is important in making 
these effects realistic. Special input devices are 
required to interact with the virtual world. These 
include the 3D mouse, the wired glove, motion 
controllers, and optical tracking sensors. These 
devices are used to stimulate our senses together 
to create the illusion of reality. 

 Software Components: Besides the hardware, the 
underlying software plays an important role. It is 
responsible for the managing of I/O devices and 
time-critical applications. The software 
components are 3D modeling software, 2D 
graphics software, digital sound editing software, 
and VR simulation software. VR technology has 
been designed to ensure visual comfort and 
ergonomic usage.  

2. AUGMENTED REALITY: Augmented reality 
(AR) is a technology that combines real-world 
environments with computer-generated generated 
information such as images, text, videos, 
animations, and sound. It can record and analyze 
the environment in real-time. In augmented 
reality, the user typically experiences the real 
world through a device such as a smartphone, 
tablet, smart glasses, or head-mounted display. 
For example, AR allows consumers to visualize a 
product in more detail before they purchase it. 
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This feature enhances consumer interaction and 
helps them never to repurchase the wrong item. 
The key objective of AR is to bring computer-
generated objects into the real world and allows 
the user only to see them. In other words, we use 
AR to track the position and orientation of the 
user’s head to enhance/augment their perception 
of the world. Augmented reality falls into two 
categories: 2D information overlays and 3D 
presentations, like those used with games. AR 
blends the virtual and real worlds by overlaying 
digital objects and information onto the users’ 
view of the physical world. 

To obtain a sufficiently accurate representation of 
reality, AR needs the following five components [10]: 
 Sensors: AR needs suitable sensors in the 

environment and possibly on a user, including 
fine-grained geolocation and image recognition. 
These are activating elements that trigger the 
display of virtual information.  

 Image augmentation: This requires techniques 
such as image processing and face recognition. 

 Head-mounted Display: HMDs are used to view 
the augmented world where the virtual computer-
generated information is properly aligned with the 
real world. Display technologies are of two types: 
video display and optical see-through display.  

 User Interface: This includes technologies for 
input modalities that include gaze tracking, touch, 
and gesture. AR is a user interface technology in 
which a camera-recorded view of the real world is 
augmented with computer-generated content such 
as graphics, animations, and 2D or 3D models. 

 Information infrastructure: AR requires 
significant computing and communications 
infrastructure undergirding all these technologies. 
The infrastructure determines what real-world 
components to augment, with what, and when.  

3. MIXED REALITY: Mixed reality (MR) is a term 
used to describe the merging of a real-world 
environment and a computer-generated one. 
Physical and virtual objects may co-exist in 
mixed reality environments and interact in real 
time. This is an extension of AR that allows real 
and virtual elements to interact in an environment. 
MR liberates us from screen-bound experiences 
by offering instinctual interactions with data in 
our living spaces and with our friends. Online 
explorers, in hundreds of millions around the 
world, have experienced mixed reality through 
their handheld devices. Mixed reality is a blend of 
physical and digital worlds, unlocking natural and 
intuitive 3D human, computer, and environmental 

interactions, as shown in Figure 5 [11] and Figure 
6 [12]. This new reality is based on advancements 
in computer vision, graphical processing, display 
technologies, input systems, and cloud 
computing. Mixed reality has been used in 
applications across fields including design, 
education, entertainment, military training, 
healthcare, product content management, and 
human-in-the-loop operation of robots [13]. 

4. ASSISTED REALITY: Like mixed reality, assisted 
reality (aR) is an extension of augmented reality, 
with a few notable differences to both. One of 
these differences is that aR is primarily hands-free 
through the wearing of a headset, whereas AR 
usually requires the holding of a device such as a 
mobile phone. While MR is a digital-first, real-
world second reality, aR is a real-world first 
system. It combines software and a head-mounted 
display. It is best experienced using smart glasses 
or other wearable technology. The aR market is 
growing rapidly and promises to be the next great 
leap to boost workers' productivity. A worker 
wearing an aR device is shown in Figure 7 [14]. 

5. EXTENDED REALITY: The term “extended 
reality” (XR) has recently gained favor as an 
umbrella term that encompasses all of AR, VR, 
and MR. The primary user inputs for XR devices 
are described as follows. Voice interfaces are now 
ubiquitous thanks to mobile devices and 
standalone smart speakers. Apple’s Siri, 
Amazon’s Alexa, Google’s Assistant, and 
Microsoft’s Cortana are all voice-driven software 
interfaces that are continuously gaining new 
capabilities. Many XR devices enable user control 
with handheld controllers, which have capabilities 
beyond button press inputs. Both voice-driven 
interfaces and human-computer interactions have 
been developed specifically for XR devices, 
including gaze and gesture controls [15]. Figure 8 
compares conventional computing with extended 
reality [15]. 

IMMERSIVE REAL ESTATE 

The real estate industry, historically reliant on 
physical site visits and two-dimensional 
representations, is undergoing a profound digital 
transformation. At the forefront of this evolution are 
immersive technologies-primarily virtual reality 
(VR), augmented reality (AR), mixed reality (MR), 
and digital twins. For decades, the real estate industry 
has operated on a foundation of tangibility. The 
traditional paradigm of property acquisition 
necessitated physical visits, allowing prospective 
buyers to experience the spatial dimensions, lighting, 
and overall ambiance of a space firsthand. However, 
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the modern consumer, characterized by digital 
fluency and a preference for convenience, 
increasingly demands more enriched and accessible 
property interactions. This shift in consumer 
behavior, coupled with rapid advancements in 
computational power and display technologies, has 
catalyzed the integration of immersive technologies 
into real estate marketing, sales, and management. 
The integration of VR and AR has profoundly 
influenced real estate marketing strategies, shifting 
the focus from static imagery to interactive 
experiences. Research indicates that these immersive 
experiences do more than just save time; they 
fundamentally alter buyer behavior [1]. Figure 9 
shows a representation of immersive real estate [16], 
while Figure 10 shows VR and AR in real estate [17]. 

APPLICATIONS OF IMMERSIVE REAL 

ESTATE 
Initially gaining traction in gaming and entertainment, 
XR technologies have found robust applications in 
the Architecture, Engineering, and Construction 
(AEC) sectors, and increasingly, in real estate 
transactions and property management. Common 
applications of immersive technology in real estate 
transactions include the following [1,18]: 

 Property Tour: The most prominent application 
of VR in real estate is the virtual property tour. 
Virtual reality enables fully immersive, 360-
degree property tours, allowing prospective 
buyers to explore homes remotely as if they were 
physically present. This technology provides a 
genuine sense of spatial relationships, scale, and 
layout that static photographs or traditional videos 
cannot convey. Traditional property marketing 
relied heavily on 2D photographs and floor plans, 
which often failed to convey the true scale and 
potential of a space. Studies indicate that VR/AR 
tours can increase purchase likelihood by up to 
30% compared to traditional marketing methods. 
They offer significant time and cost savings for 
both agents and clients by reducing the need for 
physical travel and physical staging. VR tours 
have rapidly become a staple of real estate 
marketing because they align with what modern 
buyers want: convenience, information, and 
experience. From the buyer’s perspective, VR 
tours allow property shopping marathons without 
fatigue. 

 Virtual Staging: Staging a home physically is a 
costly and labor-intensive process, yet it is crucial 
for helping buyers envision a property's potential. 
Virtual staging-digitally adding furniture, 
changing wall colors, or altering landscaping-is 
highly popular due to its cost-effectiveness 

compared to physical staging. AR and VR offer 
powerful tools for virtual staging. Real estate 
agents can take photographs of empty rooms and 
digitally superimpose realistic furniture, decor, 
and lighting. This application is highly cost-
effective; virtual staging is estimated to be up to 
90% cheaper than traditional physical staging. 
Moreover, AR empowers potential buyers to 
personalize spaces in real-time. Using AR 
applications, users can overlay different furniture 
styles or paint colors onto their current view of a 
room, facilitating a deeper emotional connection 
to the property and aiding in the decision-making 
process. 

 Pre-Construction Visualization: For off-plan 
developments, VR is an indispensable sales tool. 
Developers can create virtual showrooms that 
allow buyers to explore and customize properties 
that have not yet been built. Selling properties 
before they are built (off-plan sales) has 
historically relied on 2D blueprints and scale 
models, which often fail to convey the true scale 
and feel of the finished product. XR technologies 
bridge this gap by allowing developers to create 
highly detailed, immersive 3D models of unbuilt 
projects. Through VR, investors and buyers can 
“walk” through a future development, examining 
finishes, views, and layouts. This capability is 
particularly valuable in luxury real estate and 
large-scale commercial developments, where 
securing early investment is critical. By reducing 
the uncertainty associated with off-plan 
purchases, developers can accelerate sales cycles 
and build buyer confidence. Buyers can 
interactively change finishes, flooring, or lighting, 
giving them confidence in their purchase and 
accelerating pre-construction sales. Figure 11 
shows a typical pre-construction visualization 
[19]. 

 Property Marketing: Real estate marketing is 
undergoing a high-tech revolution. Gone are the 
days when a few photos and an open house were 
the only ways to showcase a property. In a world 
where time is short and expectations are high, 
traditional methods of selling real estate are no 
longer enough. One of the most immediate and 
visible benefits of immersive technologies in real 
estate is the revolution in property marketing. VR 
and AR have fundamentally changed how 
potential buyers interact with property listings, 
shifting the paradigm from passive viewing to 
active experience. 

 Digital Twins: One of the most consequential 
developments in real estate technology is the 
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proliferation of digital twins. A digital twin is a 
dynamic, real-time virtual replica of a physical 
asset-ranging from a single HVAC system to an 
entire skyscraper or smart city. Unlike static 3D 
models, digital twins are continuously updated via 
the Internet of things (IoT) sensors embedded in 
the physical structure. This continuous data loop 
allows property managers to simulate scenarios, 
monitor energy consumption, and predict 
maintenance needs before catastrophic failures 
occur. For example, a digital twin can model the 
thermal dynamics of a building to optimize 
HVAC performance, significantly reducing 
energy costs and carbon footprints. 

BENEFITS 

The benefits of immersive technologies are 
substantial. Immersive experiences are influencing 
decision-making in real estate. They allow you to 
offer innovations that improve how you market and 
show listings and how your clients experience those 
properties. Real estate professionals who learn, adopt, 
and grow with these immersive technologies will 
futureproof their businesses and gain tremendous 
competitive advantages. Other benefits of immersive 
technology in real estate include the following 
[1,17,18,20]: 
 Cost Optimization: Despite the initial perception 

of augmented technology as a costly investment, 
it proves to be a cost-saving measure in the long 
run. The reduction in physical property visits not 
only minimizes expenses but also allows 
companies to enhance profitability by creating 
compelling product offerings. Furthermore, 
companies can curtail the costs associated with 
elaborate marketing campaigns and frequent 
travel, redirecting these funds towards innovation 
and product enhancement. Ultimately, the 
incorporation of augmented reality proves to be a 
prudent financial decision, as it not only 
optimizes operational efficiency but also positions 
real estate businesses for sustained growth and 
competitiveness in the evolving market landscape. 

 Data-driven Decision-making: Immersive 
property tours accelerate the decision-making 
process. By providing a comprehensive 
understanding of a property remotely, VR tours 
help filter out casual browsers, ensuring that 
physical viewings are reserved for highly 
qualified leads. Research indicates that the 
integration of VR tours significantly improves 
engagement metrics. By reducing uncertainties 
regarding layout and design, immersive tools 
increase buyer confidence, which is particularly 
crucial in off-plan sales where the physical asset 
does not yet exist. 

 Global Reach: VR/3D opens up remote and 
international buyers as viable leads. In the past, an 
overseas buyer might only consider properties if 
they planned a trip, or they would rely on an 
agent to be their eyes. Now they can self-serve 
much of the exploration process. The 
globalization of real estate investment 
necessitates tools that facilitate remote 
transactions. VR property tours democratize 
access to real estate markets, allowing 
international buyers to explore properties with the 
same level of detail as local residents. This 
expanded reach is a significant driver of the 
projected growth in the virtual tour market, which 
is anticipated to expand substantially in the years 
to come. 

 Economic Impacts: The integration of immersive 
technologies exerts measurable impacts on real 
estate economics. VR tours significantly reduce 
the time properties spend on the market by pre-
qualifying buyers and facilitating faster decision-
making. For real estate agencies and developers, 
XR reduces costs associated with physical 
staging, travel, and printed marketing materials. 
In property management, MR and digital twins 
lower maintenance costs through improved 
efficiency. 

 Collaboration: One of the significant advantages 
of MR in real estate will be enhanced 
collaboration as it simulates living in a space, 
remodeled home interiors, walking through 
virtual new construction or furnishing an empty 
property digitally. MR will become an 
exceptional tool for visualizing real estate in ways 
that were not previously possible. It will have a 
significant impact on how real estate 
professionals connect buyers and properties in an 
interconnected virtual world. 

 Emotional Engagement: Real estate decisions are 
often driven by emotions – “Does this feel like 
home?” Virtual tours can foster that emotional 
connection by letting people mentally “move in.” 
A young couple exploring a VR tour of a house 
can stand in what would be the nursery and 
imagine their future there. Or an investor 
checking out an office space in VR can better 
envision their team working in that layout. These 
subtle emotional cues can nudge a decision 
forward.  

CHALLENGES  

Despite the optimistic market projections, the 
widespread integration of immersive technologies in 
real estate presents substantial challenges. Challenges 
hindering widespread adoption include technical 
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complexities, high implementation costs, data 
privacy, fragmentation, interoperability, digital 
divide, intellectual property, skills gap, demographic 
disparities in user acceptance, and the necessity of 
navigating user acceptance across diverse 
demographics. Other challenges of immersive 
technology in real estate include the following [1,21]: 

 High Initial Costs: The economic realities of 
deploying immersive technologies remain a 
significant deterrent for many real estate 
professionals and brokerages. For real estate 
companies, the cost of creating high-fidelity 3D 
models, purchasing equipment, and training staff 
can be prohibitive, particularly for smaller 
agencies. The development of high-fidelity VR 
models and comprehensive digital twins requires 
substantial upfront investment in software, 
advanced hardware (such as high-resolution 
cameras and LiDAR scanners), and skilled 
personnel. For smaller real estate agencies or 
independent developers, these costs can be 
prohibitive. Additionally, integrating diverse data 
streams (e.g., BIM data and IoT feeds) into a 
cohesive digital twin presents significant 
technical and interoperability challenges . 

 Data Privacy: The implementation of smart 
building technologies involves the continuous 
collection of granular data regarding occupant 
behavior and building usage. This raises 
substantial data privacy and security concerns. 
Ensuring that this data is securely stored, 
encrypted, and protected against cyber threats is 
paramount to maintaining tenant trust and 
complying with regulatory frameworks. VR and 
AR platforms collect an unprecedented volume 
and variety of user data. Unlike traditional 
websites that track clicks, immersive devices 
track physical behavior, including gaze direction, 
pupil dilation, head movements, and even 
emotional responses. This biometric and 
behavioral data is highly sensitive. The collection 
of such data raises profound privacy concerns, 
particularly under stringent regulatory 
frameworks. 

 User Acceptance: The success of VR and AR 
relies heavily on user acceptance. Studies have 
shown that demographic factors, particularly age 
and prior familiarity with technology, 
significantly influence the adoption of these tools. 
While younger demographics (Millennials and 
Generation Z) generally exhibit higher acceptance 
rates, older buyers may experience hesitation or 
technological anxiety. Furthermore, physical side 

effects such as motion sickness or visual fatigue 
remain a concern for some VR users. 

 Interoperability: The AR/VR ecosystem is highly 
fragmented, characterized by numerous 
competing platforms, operating systems, and 
proprietary hardware. This lack of standardization 
poses a significant interoperability challenge. A 
virtual tour developed for an Oculus device may 
not seamlessly translate to a web-based WebXR 
platform. This fragmentation hinders the creation 
of universal standards for digital property assets 
and forces real estate firms to either invest in 
multiple platforms or risk alienating segments of 
their target audience. 

 Skills Gap: The successful implementation of 
AR/VR requires a workforce capable of utilizing 
these tools effectively. There is currently a 
significant skills gap within the real estate sector 
regarding the creation, management, and 
presentation of immersive content. Real estate 
agents require training not only to operate the 
hardware but also to guide clients through virtual 
environments effectively. While younger 
demographics may be digital natives, older 
demographics-who often possess higher 
purchasing power in the real estate market-may 
find VR interfaces unintuitive or overwhelming, 
requiring guided, hands-on assistance. 

 Cybersickness: The physical and psychological 
effects of immersive technologies present unique 
challenges that must be managed to ensure a 
positive consumer experience. A significant 
impediment to VR adoption is “cybersickness” or 
VR-induced motion sickness. This phenomenon 
occurs due to a sensory conflict between the 
visual input provided by the headset (which 
suggests movement) and the vestibular system in 
the inner ear (which registers that the body is 
stationary). Symptoms include nausea, dizziness, 
eye strain, and disorientation. Studies suggest that 
a substantial percentage of users experience some 
degree of discomfort during or after VR use. 

 Intellectual Property: The creation of virtual 
properties and digital twins introduces new 
intellectual property (IP) challenges. Questions 
arise regarding who owns the digital 
representation of a physical building-the architect, 
the current owner, or the VR developer. 
Furthermore, incorporating branded furniture or 
artwork into virtual staging without proper 
licensing can lead to copyright infringement 
claims. 
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 Digital Divide: The reliance on advanced 
hardware (VR headsets, high-speed Internet) 
threatens to exacerbate existing inequalities in the 
housing market. If premium properties are 
primarily marketed and transacted through 
immersive platforms, lower-income 
demographics may face a “digital divide,” 
limiting their access to housing opportunities.  

 Sustainability: Sustainability is becoming 
increasingly important in the real estate sector, 
and 3D renderings can play a pivotal role in 
promoting eco-friendly design and construction 
practices. By visualizing the environmental 
impact of various design choices, such as the 
incorporation of renewable energy sources or 
green spaces, 3D renderings can help stakeholders 
make more informed decisions that align with 
sustainability goals. Furthermore, virtual property 
tours can reduce the need for physical travel, 
lowering the carbon footprint associated with 
traditional property viewings. 

FUTURE OF IMMERSIVE REAL ESTATE 
The future of real estate is immersive. It lies in the 
seamless integration of the physical and digital 
domains. Immersive technologies-VR, AR, spatial 
computing, and digital twins-are evolving into 
essential infrastructure that enhances property 
valuation, streamlines operations, and globalizes the 
buyer pool. The future of immersive technologies in 
real estate is closely tied to advancements in artificial 
intelligence (AI) and the expansion of the metaverse. 
AI acts as the cognitive engine for immersive 
environments, transforming them from passive visual 
experiences into interactive, intelligent platforms. AI 
integration will enable more dynamic and 
personalized virtual experiences, such as virtual 
staging that automatically adapts to a user's known 
design preferences. As hardware becomes more 
affordable and Internet infrastructure (such as 5G) 
improves, XR technologies will transition from 
premium marketing tools to standard industry 
expectations [1].  

In the near future, generative AI and spatial 
computing devices, such as the Apple Vision Pro, will 
enable hyper-personalized property tours. AI-
powered conversational agents integrated into these 
virtual environments will act as autonomous leasing 
agents, capable of answering complex queries about 
zoning laws, neighborhood demographics, and 
mortgage rates during a virtual walkthrough. The 
future of AR and VR is using spatial computing to 
push the ways humans interact with technology even 
further. Spatial computing enables digital landscapes 
that will expand what is possible in the virtual world. 

The continued advancements in AR technology 
promise even more exciting applications in urban 
planning and the development of smart cities, further 
enhancing infrastructure visualization and design 
processes [2]. 

CONCLUSION 

Immersive technologies are no longer futuristic 
concepts but essential tools driving efficiency, 
transparency, and engagement in the modern real 
estate industry. They are here revolutionizing the way 
buyers tour homes and the way agents showcase 
them. They are rapidly transforming the real estate 
industry by offering unprecedented ways to visualize, 
market, and interact with properties. From 
accelerating home sales through VR tours to 
optimizing building management via MR and digital 
twins, XR is fundamentally transforming how 
humans interact with the built environment. By 
enhancing property visualization through VR tours 
and AR staging, these technologies increase buyer 
engagement while drastically reducing marketing 
costs. As hardware becomes more accessible and 
spatial computing capabilities advance, the adoption 
of VR, AR, and MR in real estate will only deepen, 
promising a more interactive, efficient, and globally 
connected property market. More information about 
immersive real estate can be found in the books [22-
24]. 
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Figure 1 A representation of immersive technology [3]. 

 
Figure 2 Extended reality (XR) includes AR, MR, and VR [6]. 

 
Figure 3 The XR spectrum [7]. 
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Figure 4 Head-mounted display [9]. 

 
Figure 5 Mixed reality is a blend of physical and digital worlds [11]. 

 
Figure 6 Mixed reality [12]. 
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Figure 7 A worker wearing an assisted reality device [14]. 

 
Figure 8 Comparing conventional computing with extended reality [15]. 

 
Figure 9 A representation of immersive real estate [16]. 
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Figure 10 VR and AR in real estate [17]. 

 
Figure 11 A typical pre-construction visualization [19].

 
 


