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Abstract:-  This comprehensive research paper conducts 

an in-depth comparative analysis of ten pivotal studies 

investigating the integration of augmented reality (AR) 

and virtual reality (VR) technologies in interior design. It 

critically examines each study's research methodology, 

core findings, technological innovations, and strategies 

for enhancing user engagement. By synthesizing these 

studies, the paper reveals emerging trends, common 

challenges, and the immense potential of AR/VR to 

transform design processes, customer experiences, and 

market dynamics within interior design. 

 

The analysis meticulously delineates how AR and 

VR are reshaping the interior design landscape through 

novel visualization capabilities, immersive environments, 

and user-centric features. Key insights are provided 

regarding the current state of AR/VR applications, 

opportunities for further development, and best practices 

for practical implementations. This comprehensive work 

serves as a foundational resource to understand the 

pivotal role of digital innovations, especially AR and VR, 

in driving the evolution of interior design practices. It 

offers valuable perspectives for both academics exploring 

future research directions and practitioners seeking to 

capitalize on cutting-edge AR/VR solutions. 

  

Keywords:- Augmented Reality(AR), Virtual Reality(VR), 

Comparative Analysis, Interior Design, Technological 

Innovations. 

 

I. INTRODUCTION 

 

In the ever-evolving realm of interior design, 

technological advances are reshaping creativity, with 
augmented reality (AR) acting as a transformative link 

between physical and virtual spaces. This powerful 

technology allows designers to seamlessly blend digital 

visualizations and information with the real-world 

environment, unlocking new frontiers in spatial planning, 

product previsualization, and client collaboration. AR 

promises to revolutionize how interior spaces are 

conceptualized, iterated upon, and ultimately brought to life. 

 

This comprehensive research paper delves into the 

expansive and rapidly growing landscape of AR applications 
within the interior design domain. Its overarching aim is to 

develop a deeper understanding of existing perspectives, 

implementation approaches, and the multifaceted impacts of 

integrating AR capabilities into design workflows. Through a 

rigorous comparative analysis of ten pivotal research papers, 

the work seeks to synthesize key insights spanning user 

experience factors, advanced design visualization techniques, 

enhanced spatial awareness, and facilitation of collaborative 

design processes. By critically examining the diverse 

methodologies, empirical results, and pragmatic implications 

outlined across these studies, this paper aims to make a 

substantial contribution to the ongoing discourse surrounding 

effective AR integration within interior design practices. 

Specific points of exploration include the unique challenges 
faced by designers adopting these technologies, user 

perceptions and attitudes towards AR-enabled augmented 

environments, as well as the profound implications for re-

shaping creative ideation and execution processes. 

Ultimately, readers are provided with a holistic synthesis of 

the varied perspectives, methodological approaches, and 

outcomes represented across the examined research efforts, 

laying a strong foundational groundwork to inform future 

studies, empower design professionals, and actively push 

forward the dialogue on realizing the transformative potential 

of augmented reality in interior design.  

 

 
 

II. LITERATURE REVIEW 

 

The incorporation of augmented reality (AR) and virtual 

reality (VR) into interior design signifies a transformative 

shift, driven by rapid technological innovation and the pursuit 

of enhanced design methodologies [3][4][5]. This dynamic 

intersection of technology and creativity is extensively 

explored in current literature, which chronicles the 

burgeoning use of AR and VR to elevate the design process 

beyond traditional boundaries [6][7]. Key themes emerge 
from this body of work, notably the focus on creating 

immersive and experiential design processes through AR and 

VR [2][8]. These technologies afford designers and clients 

alike the ability to visualize virtual interior spaces and 
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material configurations within a real-world context, thereby 

enriching the decision-making process and fostering a deeper 
collaborative engagement [9]. Furthermore, the literature 

underscores the significance of user-centric design principles, 

emphasizing the need for AR and VR experiences to be 

intuitive, engaging, and responsive to user feedback, thus 

ensuring these technologies meaningfully enhance the 

interior design experience [10]. 

 

However, the literature also identifies critical gaps that 

warrant further investigation [1]. Despite the promising 

advancements in AR and VR applications within interior 

design, there exists a notable paucity of comprehensive user 
acceptance studies [1]. Such research is essential for 

understanding the barriers to technology adoption and for 

devising strategies to enhance user receptivity. Additionally, 

the long-term impacts of AR and VR integration within 

professional design practices remain underexplored [1]. 

While the immediate benefits of AR and VR in terms of 

visualization and client engagement are well-documented, the 

broader implications for design workflows, firm productivity, 

and creative outcomes require deeper examination [1]. This 

gap in the literature suggests a rich avenue for future 

research, aiming to contextualize the sustained value of AR 

and VR technologies in the evolving landscape of interior 
design. 

 

In synthesizing the findings from existing studies, it 

becomes evident that AR and VR hold immense potential to 

revolutionize interior design [2][3][4]. By merging the 

physical with the virtual, these technologies promise to 

unlock new frontiers in spatial planning, design visualization, 

and client collaboration [5][6][7]. The literature review not 

only highlights the current state of AR and VR in interior 

design but also sets the stage for future exploration 

[8][9][10]. As the field continues to evolve, ongoing research 
will be critical in harnessing the full potential of AR and VR, 

ensuring these technologies continue to enrich the creative 

process and elevate the practice of interior 

design to new heights. 

 

III. RESEARCH METHODOLOGY 

 

To comprehensively analyze and synthesize the current 

state of augmented reality (AR) and virtual reality (VR) 

integration within interior design practices, this study 

employs a rigorous comparative analysis approach. 
Specifically, ten pivotal and influential research papers were 

carefully selected for in-depth examination, collectively 

representing the diversity of perspectives, methodologies, 

and application domains investigated within this field. 

 

The comparative analysis process involves meticulously 

deconstructing each of the ten studies to critically evaluate 
their respective research designs, data collection and analysis 

techniques, key findings, and overall implications. Particular 

attention is devoted to assessing the methodological rigor, 

strengths, and potential limitations inherent to the various 

qualitative, quantitative, and mixed-methods approaches 

employed across the different papers. Furthermore, the 

analysis delves into each study's pioneering technological 

contributions, such as novel AR/VR system architectures, 

visualization engines, user interaction models, and other 

innovative implementations aimed at enhancing interior 

design workflows. 
 

By juxtaposing and synthesizing these multi-faceted 

perspectives, the analysis endeavors to construct a coherent 

understanding of the overarching impacts AR and VR have 

catalyzed within the interior design sphere. Central to this 

pursuit is the identification of emerging best practices, 

recurring challenges, and prospective opportunities for 

further developing and integrating these transformative 

technologies. The culminating insights derived from this 

comprehensive comparative analysis are intended to inform 

future research trajectories, while concurrently providing 

pragmatic guidance to design professionals and firms seeking 
to strategically leverage AR and VR capabilities to bolster 

their creative processes, client interactions, and 

project outcomes. 

IV. COMPARATIVE ANALYSIS 

 

This section conducts a comparative analysis of ten 

research papers, delving into the use of Augmented Reality 

(AR) across various sectors, with a special emphasis on its 

applications within the realm of interior design. Through 

examining these studies, the analysis aims to uncover the 

multifaceted ways in which AR technology is being 
integrated to transform the interior design process, from 

enhancing visualization techniques to improving user 

engagement and interaction. This examination not only 

highlights the innovative applications of AR in interior 

design but also sheds light on the emerging trends, 

challenges, and opportunities that AR presents in 

this evolving field. 
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Table 1.  Research Paper Analysis 

Sr 

no. 

Analysis 

Paper name Author Methodology Key finding Strengths Weakness 

1 

Personal 

Augmented 

Reality 

Interior Design 

Assistant 

(PARIDA) 

Ranju 

Raveendran 

Development 

and evaluation 

of an AR-based 

personal design 

assistant 

Development of a 

guided interior 

designing application 

leveraging AR for 

high quality designs. 

Bridges gap between 

professional services 

and individuals. 

May not fully 

address the 

needs of 

professional 

designers. 

2 

Interior Design 

with Augmented 

Reality 

Ananda Poudel, 

Omar Al-Azzam 

Case study of 

AR 

applications by 

major retail 

brands. 

Highlights AR’s 

application by 

retailers to enhance 

customer experience 

and reduce returns. 

Demonstrates AR’s 

retail potential. 

More retail 

than design-

focused. 

3 

Augmented 

reality an 
economical 

solution for 

engineers and 

designers 

Sidar Nasir, 

Mohammad 
Noman Zahid 

Literature 

review and 
case studies on 

AR 

application. 

Explores AR’s cost-

effectiveness in 
design, enhancing 

visualization and 

client satisfaction. 

Reduces design 

process costs. 

Limited 

technical 
challenge 

discussion. 

4 

Interior Design 

using Augmented 

Reality 

Nikitha GS 

Amrutha MC, 

Gagana GT, 

Sathveeka 

Development 

and user testing 

of an AR 

interior design 

application. 

An AR app for 

interior design 

visulization,addressin

g visulization 

challenges. 

Enhance user 

experience and 

decision-making. 

Hardware 

requirement 

might limit 

accessibility. 

5 

Mobile AR 

Application 

Nese Cakici Alp User survey 

assessing AR 

app features / 
preference in 

design. 

Details user 

preferences, guiding 

future AR design 
application 

development. 

User-focused, 

extensive survey 

data. 

Limited depth 

in user 

interaction 
analysis. 

6 

Ivestigation of 

mobile 

augmented 

reality 

application used 

in interior design. 

Tolga KILIC Comparative 

analysis of 

existing mobile 

AR apps. 

Reviews usability and 

impact of moblie AR 

apps in interior 

design. 

Comprehensive 

evaluation;highlight

s AR’s 

transformative 

potential. 

Mainly app-

focused, less 

on overall 

design impact. 

7 

User-centered 

design of AR 

interior design 

service 

Sanni Sitanen and 

Virpi Oksman 

Survey and co-

design sessions 

with users. 

Emphasizes user-

centered AR service 

design, integrating 

social media and 3D 
modeling 

Engages a wide user 

base in design 

process. 

User 

participation 

scope may be 

limited. 

8 

Interior Design 

using Augmented 

Reality(IRJET) 

Nimesh More, 

Namrata Chavan, 

Humera Shaikh, 

Prof. Sonali 

Karthik 

Implementatio

n of markerless 

AR technology 

for home 

decoration. 

Discusses a 

markerless AR system 

for home decoration, 

enhancing spatial 

understanding. 

Innovative real-time 

tracking. 

Lacks 

extensive 

technical 

detail. 

9 

Inter AR:Interior 

décor app using 

AR technology 

Rohan 

Moares,Vaishnav

i 

Jadhv,Rushikesh 

Bagul,RejiJacbo, 

Shagufta Rajguru 

Technical 

development 

and testing of 

AR interior 

décor app. 

Details an AR app for 

visualizing furniture 

before purchase, using 

advanced detection 

algorithm. 

Offers practical trial 

experience. 

High technical 

implementatio

n requirements 

10 

Augmented 
Reality 

Technologies for 

Interior Design 

Planning using a 

Simultaneous 

Localization and 

Mapping Method

. 

M F Syahputra et 

al 

Application of 

SLAM 

technology in 

AR for 

furniture 

placement. 

Uses AR for furniture 
placement using 

SLAM, focusing on 

aesthetic and space 

use improvement. 

Enhances user 
experience in design 

planning. 

Primarily 
Android-

focused, may 

exclude other 

platforms. 
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V. DISCUSSION 

 
The findings from this comparative analysis provide 

valuable insights into the current state and future potential of 

augmented reality (AR) and virtual reality (VR) technologies 

within the interior design discipline. While certain areas have 

seen significant progress, others warrant further exploration 

to fully realize the transformative impact of these 

innovations. 

 

A prevalent pattern across the examined studies was the 

recognition of AR and VR's ability to radically enhance 

visualization capabilities and overall user experiences 
throughout the design process. By enabling immersive, 

experiential previews of virtual interior environments, these 

technologies empower designers and clients to make more 

informed decisions, mitigate costly errors, and cultivate a 

shared understanding of the intended outcome. This aligns 

with the fundamental objective of interior design: translating 

abstract concepts into tangible, livable spaces that resonate 

with occupants' needs and aesthetic sensibilities. 

 

Concurrently, the research efforts have catalyzed an 

array of technological advancements crucial to delivering 

seamless and intuitive AR/VR experiences tailored to interior 
design applications. Innovations like markerless tracking, 

advanced plane detection algorithms, and integration of 

simultaneous localization and mapping (SLAM) techniques 

have pushed the boundaries of what is achievable in terms of 

realistic visualization and spatial comprehension. However, it 

is noteworthy that some studies exhibited a discrepancy in 

the depth of technical implementation details provided, 

potentially hindering reproducibility or widespread adoption 

of these pioneering approaches. 

 

A consistent strength observed across multiple papers 
was the adherence to user-centric design philosophies, 

actively involving end-users throughout the development and 

evaluation processes. This emphasis on understanding user 

needs, preferences, and perceived value propositions is 

paramount, as the successful integration of AR/VR 

technologies hinges on their ability to seamlessly augment, 

rather than disrupt, existing design workflows and creative 

ideation processes.  

 

While the examined research spanned diverse contexts, 

a noticeable trend was the prevalence of studies exploring 
AR applications within retail and consumer-facing domains, 

such as furniture shopping platforms and home decor 

visualization tools. These implementations demonstrated 

measurable business impacts, including reduced product 

return rates and improved sales conversions, underscoring the 

pragmatic value proposition of AR for companies operating 

in this space. However, this consumer-centric focus also 

revealed a relative gap in comprehensive analyses dedicated 

to integrating AR/VR capabilities into the intricate 

workflows and processes of professional interior design firms 

and studios. 

 
Moving forward, the trajectory of research in this 

domain should prioritize bridging this divide by fostering a 

deeper understanding of how AR and VR can revolutionize 

professional design practices beyond consumer-oriented use 
cases. Longitudinal studies evaluating the sustained impacts 

on established firms' productivity, profitability, and creative 

processes could yield invaluable insights. Additionally, the 

exploration of hybrid methodologies that harmoniously blend 

qualitative and quantitative approaches holds promise for 

capturing the nuanced human-centric factors and empirical 

efficacy of these cutting-edge technologies. 

 

Ultimately, the findings of this comparative analysis 

underscore the pivotal role that augmented and virtual reality 

technologies are poised to play in shaping the future of 
interior design. By merging the digital and physical realms, 

these innovations have the potential to redefine how spaces 

are conceptualized, iteratively refined, and brought to life – a 

catalyst for a paradigm shift in an industry that lies at the 

intersection of art, functionality, and human-centric 

design thinking. 

 

VI. FINDINGS 

 

The comparative analysis of the ten research papers 

revealed several key findings and patterns regarding the 

integration of augmented reality (AR) and virtual reality 
(VR) technologies in the field of interior design. A major 

trend was the utilization of AR/VR to provide immersive and 

experiential visualization capabilities, enhancing the overall 

user experience in interior design processes. Multiple studies 

demonstrated how AR/VR enabled realistic previsualization 

of design concepts, material choices, furniture layouts, and 

lighting conditions within virtual recreations of physical 

spaces, improving spatial understanding and decision-making 

confidence for both designers and clients. Research efforts 

pioneered various technological innovations to enable 

seamless AR/VR experiences for interior design, such as 
novel systems exploring markerless tracking, advanced plane 

detection, SLAM algorithms for accurate occlusion handling, 

and integration of 3D model libraries, pushing technical 

boundaries to provide intuitive and realistic AR 

visualizations. A recurring pattern was the emphasis on user-

centric design methodologies involving rigorous user studies, 

feedback loops, and participatory design activities, ensuring 

AR/VR solutions addressed real user needs, preferences, and 

pain points in interior design workflows, with studies focused 

on understanding user expectations, motivations, and 

perceived value propositions. Several papers analyzed the 
commercial integration of AR in retail contexts like 

furniture/home decor shopping platforms, where AR 

visualization tools enhanced the consumer journey, reducing 

product return rates and driving sales conversions, 

representing low-hanging opportunities for pragmatic AR 

implementation with measurable business impacts. While 

consumer use cases were common, some studies explored 

AR/VR applications tailored for professional interior 

designers' needs, with key capabilities including real-time 

collaborative editing, integration with existing design tools, 

and support for complex, large-scale projects; however, there 

was a noticeable gap in comprehensive analyses of 
integrating AR/VR in established design firm workflows. 
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VII. IMPLEMENTATION STRATERGIES AND 

BEST PRACTICES 
 

A critical implementation strategy highlighted across 

multiple studies is adhering to user-centric design principles 

throughout the development and deployment of AR/VR 

solutions. This involves actively engaging end-users, whether 

professional interior designers or consumers, through 

rigorous user studies, feedback loops, co-design activities, 

and iterative refinement cycles. By fostering a participatory 

design approach, AR/VR applications can be tailored to 

address real user needs, preferences, and pain points within 

existing interior design workflows. Understanding user 
expectations, motivations, and perceived value propositions 

is paramount for ensuring seamless technology adoption and 

mitigating potential barriers to implementation. Several 

studies emphasized techniques like user surveying, 

interviews, prototyping sessions, and usability testing as 

critical methodologies for informing user-centric AR/VR 

development strategies. 

 

Furthermore, the research collectively underscores the 

necessity of pioneering novel technological innovations to 

deliver truly immersive, intuitive, and realistic AR/VR 

experiences within the interior design context. Effective 
implementation demands pushing boundaries through the 

exploration of cutting-edge capabilities like markerless 

tracking, advanced plane detection algorithms, seamless 

integration of 3D model libraries, and leveraging computer 

vision techniques such as SLAM for accurate occlusion 

handling. Cross-pollination of technologies and ideas from 

adjacent fields like robotics and computer graphics can 

catalyze breakthroughs tailored to interior design use cases. 

However, as evidenced by some studies, comprehensive 

documentation and knowledge transfer surrounding these 

technological advancements are imperative for facilitating 
widespread adoption and reproducibility across the industry. 

 

One emergent best practice is the strategic leveraging of 

AR and VR capabilities for enhancing visualization and 

previsualization throughout the design process. Multiple 

studies demonstrated how these immersive technologies 

enable realistic virtual recreations of physical spaces, 

allowing designers and clients to experientially explore 

concepts, material choices, furniture layouts, and lighting 

scenarios. By providing this level of spatial understanding 

and decision-making support upfront, AR/VR solutions can 
mitigate costly errors, reworks, and misaligned expectations 

later in the project lifecycle. Empowering stakeholders with 

the ability to virtually "walk through" and iteratively refine 

designs cultivates a shared vision of the intended outcome. 

Effective implementation should prioritize high-fidelity 

visualization capabilities that seamlessly blend digital and 

physical realms. 

 

Another crucial best practice is the thoughtful 

integration of AR/VR tools within established design 

workflows and existing software ecosystems. While these 

transformative technologies hold disruptive potential, their 
pragmatic adoption hinges on seamless interoperability with 

the platforms, processes, and data pipelines already 

entrenched within interior design firms and creative studios. 

Siloed implementations operating in parallel to legacy 
systems are unlikely to gain traction. Instead, a best practice 

is pursuing deep embedment of AR/VR functionality as 

complementary components that augment current design 

toolchains. This could involve developing robust plug-ins, 

data exchange protocols, and seamless interfaces that 

position AR/VR experiences as native extensions rather than 

disconnected solutions requiring excessive retraining or 

reworked processes. 

 

VIII. FUTURE DIRECTION AND EMERGING 

TRENDS 
 

Looking ahead, one future direction poised to gain 

momentum is the convergence of AR/VR technologies with 

advanced computational design, generative modeling, and 

artificial intelligence capabilities. As these domains rapidly 

evolve, their intersection with immersive visualization 

presents transformative opportunities for interior design. 

Generative design algorithms could be coupled with real-time 

AR/VR environments to facilitate exploration of optimized 

design permutations driven by specified goals, constraints, 

and performance criteria. AI-powered assistants and design 

tools operative within AR/VR spaces could provide dynamic 
feedback, automate tedious tasks, and augment human 

creativity. This powerful combination of computational 

intelligence and experiential virtual environments could 

revolutionize how designers ideate, iterate, and bring their 

visions to reality. 

 

Another emerging trend is the shift towards increasingly 

distributed, collaborative, and socially-networked design 

processes facilitated by AR/VR. Studies highlighted the 

importance of real-time co-editing, multi-user support, and 

integrating social media components to allow crowdsourced 
inspiration and feedback. Future implementations could 

leverage persistently shared virtual spaces, akin to the 

metaverse concept, to enable geographically dispersed teams 

and stakeholders to seamlessly co-exist within dynamically 

evolving AR/VR design environments. This democratization 

of the design process, coupled with immersive spatial 

computing capabilities, could unlock new levels of creativity 

through the coalescence of diverse perspectives, skills, and 

resources on a globally interconnected scale. Ultimately, 

these future directions underscore AR/VR's catalyzing 

potential to radically transform interior design from an 
insular professional discipline into a borderless, collaborative 

meta-creative endeavor. 

 

IX. CONCLUSION 

 

This comprehensive analysis embarked on a journey 

through the landscape of augmented reality (AR) and virtual 

reality (VR) technologies within the interior design industry, 

dissecting ten pivotal studies to uncover the multifaceted 

impact of these digital innovations. Through a meticulous 

examination of diverse methodologies, findings, and 

technological advancements, this paper has highlighted how 
AR and VR are poised to redefine the traditional boundaries 

of design, fostering a more immersive, interactive, and 
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intuitive process [2][4]. The convergence of physical and 

virtual spaces enabled by AR and VR not only enhances 
visualization capabilities but also revolutionizes the client-

designer collaboration, making it possible to visualize and 

iterate design concepts in real-time [5][9]. 

 

Despite the enthusiasm surrounding these technologies, 

the analysis also unveils significant challenges and gaps 

within the current research landscape. A notable concern is 

the lack of comprehensive user acceptance studies, which are 

crucial for understanding barriers to adoption and for 

tailoring AR and VR applications to meet the nuanced needs 

of designers and clients alike [1]. Moreover, the exploration 
of long-term impacts on professional design workflows 

remains limited, presenting a critical area for future 

investigation to ensure these technologies can be seamlessly 

integrated and sustainably adopted within the industry 

[1][10]. 

 

Looking ahead, the path is set for a transformative shift 

in interior design practices, driven by the ongoing evolution 

of AR and VR technologies. Future research must aim to 

bridge the identified gaps, employing hybrid methodologies 

that blend the strengths of qualitative and quantitative 

research to offer deeper insights into the human-centric 
aspects of technology adoption in design [3][7]. This 

approach will not only advance our understanding of the 

practical efficacy of AR and VR in interior design but also 

foster the development of innovative solutions that are both 

technically robust and deeply aligned with user expectations 

[6][8]. 

 

Furthermore, as AR and VR continue to mature, there 

emerges a pressing need for collaboration across disciplines, 

bringing together technologists, designers, and educators to 

co-create an ecosystem that supports the growth and 
integration of these technologies into design pedagogy and 

practice [2][4][9]. Such collaborative efforts can accelerate 

the development of standardized frameworks and best 

practices, ensuring that AR and VR tools are accessible, user-

friendly, and effectively meet the evolving demands of the 

design industry. 

 

In conclusion, this study underscores the transformative 

potential of AR and VR technologies in reshaping interior 

design, marking the beginning of a new era of digital 

innovation in the field. As we move forward, it is imperative 
that the design community, academia, and industry 

stakeholders work in tandem to harness these technologies, 

guiding their evolution to enrich the creative process, 

enhance design outcomes, and ultimately, redefine the way 

we interact with and conceive physical spaces [5][10]. The 

journey of integrating AR and VR into interior design is far 

from complete, but with continued exploration and 

collaboration, we stand on the brink of a design revolution 

that promises to bring unprecedented levels of creativity, 

efficiency, and personalization to the discipline. 
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