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As design and construction processes become more complicated, effective decision-making 

and smart data management become necessary. This paper explores the transformative 

impact of Building Information Modeling (BIM) and Virtual Reality (VR) technologies in 

interior design. BIM, serving as a digital representation of building characteristics, enhances 

collaboration and clash detection among design disciplines. At the same time, VR provides 

both designers and clients with immersive design experiences. Through a systematic 

literature review, this study highlights the increasing use of BIM and VR in interior design, 

emphasizing the development of design methods. VR has the potential to support human-

centered design processes by enabling people to view places from various angles and in 

more detail. Moreover, BIM's role in centralizing project data and clash detection highlights 

the importance of improving design efficiency. Future research directions include delving 

into the details and interactivity of VR design experiences and enabling integration between 

the two technologies (BIM and VR) in interior design to provide immersive user 

experiences. 

 

1. Introduction 

The architecture, engineering, and construction (AEC) 

industry has become more complex in designing and 

constructing projects [1]; this implies that the designers' 

preferences don't just determine project modifications. This 

results from examining every piece of data to identify the 

most effective design. According to [1], professionals in the 

AEC sector use their knowledge to handle these and other 

construction-related tasks. This knowledge is essential for 

adapting to these challenges and emphasizes the importance 

of making well-informed decisions using contemporary 

construction techniques. 

Furthermore, design and construction processes have 

been greatly enhanced by using information and data 
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management systems in conjunction with building 

information modeling (BIM) [2]. This improvement sets a 

new standard in architectural performance compared to 

traditional methods used in the past. This means that BIM 

represents a transformative advancement in the industry. As 

noted by [3,4], the ease of recording and sharing information, 

including metadata and 3D geometry, using integrated BIM 

technologies surpasses traditional architectural 

documentation methods like elevation drawings and 

specifications. These authors argue that these capabilities 

demonstrate the advantages of BIM in streamlining 

workflows and enhancing communication among 

stakeholders.  

BIM is a digital representation of a building or 

infrastructure's physical and functional characteristics and 

http://www.crpase.com/
https://creativecommons.org/licenses/by/4.0/
mailto:ibraheemabd2014@gmail.com
https://doi.org/10.61186/crpase.10.2.2899
https://doi.org/10.61186/crpase.10.2.2899
https://crossmark.crossref.org/dialog/?doi=10.61186/crpase.10.2.2899
https://orcid.org/0009-0004-7842-9509


Juba and Özeren - CRPASE: Transactions of Civil and Environmental Engineering 10 (2) Article ID: 2899, 1–12, June 2024 

2

 

provides a comprehensive model by integrating various data 

sources [5]. BIM technology is often created as a 

management tools and repositories of digital construction 

documents [6], but it can also revolutionize the building 

design process and sustainability [7,8]. In a project's 

conceptual phase, BIM's benefit becomes most apparent. In 

the early stages, BIM plays an essential role in influencing 

the design process, promoting higher integration and 

providing more efficient feedback to form preliminary 

design decisions [9–11]. When BIM technologies are 

integrated with design, the design process becomes 

significantly more efficient [12,13]. The use of BIM extends 

to the construction phase and encompasses cost estimation, 

detailed modeling, and requirements. It involves developing 

new information procedures and integrating engineering 

services seamlessly. Collaborative design-construction 

integration, which allows for an accurate and unified 

approach throughout the project lifecycle, is a crucial 

component of this process [14,15]. 

The multifaceted interior design field involves applying 

mix technical and creative solutions inside buildings to 

produce finished interior environments. Developing and 

fostering human comfort in interior spaces using modern 

design methods such as using different types of glass [16] or 

colored glasses [17] to reduce solar transmittance and using 

thermal insulation material [18] can reduce reliance on active 

systems and lead to significant energy savings [16,19]. These 

solutions aim to be visually appealing, practical, and enhance 

people's quality of life and cultural experience. The designs 

consider the project's physical location and social context are 

designed according to the building's structure [20]. 

Therefore, the design must support environmental 

sustainability concepts [21–23] to give the user optimal 

interior experiences that achieve visual and thermal comfort. 

Research, analysis and the incorporation of knowledge into 

the creative process are all part of the systematic and 

organized interior design process. It ensures that the client's 

requirements and goals are fulfilled, leading to an interior 

area that meets the project's objectives [24]. 

Virtual reality (VR) in architecture is becoming more and 

more popular, and practitioners, researchers, and students 

find it increasingly interesting [25]. VR takes users into a 

realistic virtual environment by simulating a world that feels 

real to them. Essential components include the virtual 

environment, user-creator interaction, immersion, and 

interactivity [26]. VR presents innovative concepts that 

significantly go beyond traditional techniques when 

improving psychological perception and interior design 

decision-making. With its ability to create and experience 

spaces in new ways, VR technology is revolutionizing how 

customers and designers conceptualize living environments 

[27,28]. By offering a realistic and immersive environment, 

VR enables engineers to perceive and interact with the 

design in ways that traditional approaches cannot, aiding in 

the early identification and resolution of design issues [29]. 

Clients can see and explore an existing building in this way 

[30]. VR enables designers to develop 3D settings that 

clients can explore. VR is an excellent tool for working on 

and examining designs before they are built. With VR, 

designers and clients can navigate spaces, better understand 

the design, and decide on layout, materials, and furniture. It 

makes the design process more accurate and efficient by 

allowing designers to change things like lighting, colors, and 

furniture layouts in real time [31]. Recently, most studies 

have adopted VR technology in plant or building projects, 

with an emphasis on visualization, analysis and evaluation 

during the design and construction stages [32–42]. 

VR allows interior design to expand beyond the boundaries 

of physical space [27,28,43–46]. The use of VR devices 

enables in-depth involvement of individuals, leading to a 

higher level of satisfaction and understanding of complex 

furniture details through increased telepresence [47–51]. 

With the rapid advancement of VR technology, traditional 

architecture and interior design are experiencing a new 

development period.  

Over time, progress has been made in VR applications 

and developments [52]. Recently, the integration of BIM and 

VR in architecture, engineering, and construction building 

projects has attracted attention as a promising advancement 

[53–55]. As interior designers, our goal is to be professionals 

who are knowledgeable, innovative, and capable of 

delivering quality work as part of project teams within the 

interior design industry and technology sectors. The interior 

design industry must consider combining skills and 

knowledge as critical to the design process. Currently, no 

specific BIM tools are tailored for interior design, and BIM 

is not typically used for generating exterior construction or 

structural systems. However, BIM can be beneficial during 

the design phase because it can effectively organize 

information and data. Additionally, it offers better visibility 

of the building's exterior and interior. Despite its benefits, 

BIM is not commonly used during the interior design stage. 

[24,56]. 

This research investigates the advantages of combining 

Building Information Modeling (BIM) and Virtual Reality 

(VR) technologies in interior design. The study explores how 

this powerful combination can transform interior design by 

highlighting the transformative potential of BIM and VR in 

producing more effective, immersive, and creative interior 

design solutions. It is also hoped to improve visualization, 

accuracy, efficiency, and stakeholder collaboration.  

2. Research methodology 

The purpose of this study was to provide a 

comprehensive evaluation of the literature, with an emphasis 

on the use of VR and BIM in interior design. This research 

provided insights into different methodologies and exciting 

discoveries that need further investigation in the fields of 

interior design, BIM, and VR technologies. It did this using 

a systematic review process that enabled an in-depth 

knowledge of the concepts explored in the analyzed articles. 

Three major stages, all described below, were completed to 

achieve the goals: 

1. Stage 1: involved establishing search criteria and 

keywords for the research, with Scopus selected as 

the primary database. The chosen keywords were 

("interior design" OR "interior architect") AND 

("BIM" OR "Building Information Modeling" OR 

"VR" OR "virtual reality"). 

2. Stage 2: Conducting article screening within the 

search series, encompassing research articles. 
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Duplicate articles were excluded; conference 

papers and proceeding documents were excluded 

from consideration; and non-English articles and 

those published without open access were excluded. 

The initial exploration of articles occurred in March 

2024, identifying 228 articles from Scopus. After 

excluding non-English articles, the count was 

reduced to 224. Among these, only 72 were 

documented as articles. Based on accessibility, an 

additional 41 articles were excluded, leaving only 

those with open access. This process resulted in 31 

articles for further qualitative analysis, as shown in 

Figure 1. 

3. Stage 3: As outlined in Figure 1, a qualitative 

assessment was carried out on the 31 articles 

identified in the previous phase that met the 

inclusionary and exclusionary criteria specified in 

Table 1. The articles were expected to contain 

information about BIM tools and VR; furthermore, 

the research aimed to identify potential integration 

between this technology and interior design. 

 

 

Figure 1. The flowchart diagram for articles for this review. 

Table 1. Key Searching Criteria. 

Key Criteria 

Inclusionary Exclusionary 

review articles that can be found on Scopus Conference papers 

Journal articles that can be found on Scopus  

Papers and Articles published in English Non-English papers or articles 

Articles and papers that are accessible and the full text 

in PDF are open source. 

 

3. Literature review 

Full The systematic literature search utilized Scopus, and 

Figure 2 illustrates the publication trends from 2011 to 2024. 

In 2023, there were 55 publications, and by the end of March 

2024, this number of publications had reached 22, with 

anticipated further growth. 
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Figure 2. Document publications trends (Source: Scopus) 

Documents connected to the VR and BIM fields 

originated from a singular origin and exhibited a variety of 

formats. Conference papers comprised the majority, 

representing 52.6% of all documents in the Scopus database, 

followed by articles at 35.7%, as shown in Figure 3. 

 
Figure 3. Document publications trends (Source: Scopus) 

Furthermore, Scopus categorizes document publications 

by subject. It reveals that 27.5% of the subjects are associated 

with Computer Science, with Engineering at 25.1%, 

followed by Mathematics at 8.8%. Figure 4 presents a 

comparative overview of documents released by subject 

area. 
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Figure 4. Subject-based comparison of document publications (Source: Scopus) 

This part of the text examines research on how BIM can 

be used with VR to promote design in interior design 

processes. The information is based on a systematic literature 

review and is summarized in the following Table 2.  

 

Table 2. A Summary of earlier research  

Authors Year Findings Method  

Yu, Yeung, Tang, 

et al., (2011) 
2011 

The system generates lifelike indoor scenes with 

different furniture. The study checks if people notice 

a difference between the system's scenes and those 

made by human designers. 

The system evaluates indoor furniture arrangements, 

considering visibility and accessibility, and refines the 

plan through simulated annealing with Metropolis-

Hastings for layout optimization. 

W.-C. Wang, 

(2013) 
2013 

Providing valuable insights for future digital 

furniture businesses and consumer-related studies 

by focusing on AR technology 

Integration of Augmented Reality (AR) technology 

into the home furnishing experience. 

Von Castell et al., 

(2014) 
2014 

How furniture can affect and change how we see a 

room's interior 

In two tests showing how we see the inside of a room, 

one experiment used small model rooms with real 

furniture, while the other used VR. 

Money et al., 

(2015) 
2015 

The study investigates how community-dwelling 

older adults perceive and utilize Computerized 3D 

Interior Design Applications (CIDAs) as tools to 

aid in home adaptations. 

Ten participants engaged in interactive sessions with a 

customized Computerized 3D Interior Design 

Application (CIDA), followed by template analysis of 

both think-aloud and interview data. 

Lee et al., (2017) 2017 

They investigated how interior design elements 

affect prospective occupants' perceptions of 

amenity and efficiency in residential spaces. 

Thirty-one participants employed VR environments 

featuring diverse interior designs to evaluate 

affordance, satisfaction, and perception processing 

regarding spatial design adequacy. 

Rahmat et al., 

(2019) 
2019 

Collaboration VR for interior design enables 

customers and designers to work together from 

different locations. 

The proposed collaborating VR application for real-

time collaboration between customers and designers in 

interior design. 

Ahmad et al., 

(2020) 
2020 

The study explores the adaptation of interior design 

education to VR in response to the COVID-19 

pandemic. 

The transformation from physical to virtual formats for 

teaching and presenting design projects by VR 

technology. 

D’Amico et al., 

(2020) 
2020 

Integration workflow in the Building Information 

Modelling (BIM) process aims at monitoring and 

managing volatile organic compound (VOC) 

emissions from building materials to improve 

indoor air quality (IAQ). 

Integration workflow in the BIM process involves 

systematizing IAQ parameters, integrating a numerical 

model for predicting VOC concentrations, and 

developing model checkers for performance 

verification. 

Jolliff et al., 

(2020) 
2020 

Investigating how individuals with diabetes 

mellitus utilize home environment features to 

support Personal Health Information Management 

(PHIM). 

Simulating home environments in a VR environment, 

where participants identified useful features for 

Personal Health Information Management (PHIM) 

tasks, with data analysis revealing insights into feature 

effectiveness 
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Nash et al., 

(2021) 
2021 

Using the virtual in interior design fosters a 

dynamic understanding of feelings that highlights 

the significance of lived experience and the 

connections between space and time. 

The article explores VR design strategies to enhance 

embodied experiences and VR's potential to shape 

real-world behavior, especially fostering empathy. 

H. Yang et al., 

(2022) 
2022 

Emphasizing the rising significance of green 

interior design while proposing a framework 

integrating immersive VR technology to optimize 

resource utilization and minimize environmental 

impact 

Utilizing immersive VR technology to improve 

resource utilization efficiency mitigates negative 

impacts on human health and the environment in 

interior design. 

L. Liu & Nhung, 

(2022) 
2022 

The study emphasizes the significant impact of VR 

and AR technology on various industries, 

particularly graphic design. 

Involve analyzing the detailed application of VR/AR 

technology based on zSpace in graphic design. 

M. Yang, (2022) 2022 

VR technology offers significant advantages in 

interior design, surpassing other technologies in 

terms of interaction, immersion, and real-time 

capabilities. 

The questionnaire aims to create a strong framework 

for integrating VR technology into interior design 

research to advance understanding and foster 

innovation in the field. 

Nie, (2022) 2022 

Utilization of 3D virtual technologies across 

industries for diverse spatial environments and 

immersive experiences in modern Chinese 

architecture 

Experimenting with various VR technologies to 

evaluate their effectiveness in crafting immersive 

spatial environments, showcasing a multidisciplinary 

approach blending architecture, technology, and 

design 

Pan et al., (2022) 2022 

Integrating a BIM system has significantly 

enhanced the efficiency of architectural design. 

BIM merged design drawings from various areas, 

addressing inaccuracies and minimizing errors. 

Researchers used BIM and Python programming for 

cross-platform collaboration, enabling deep learning 

and additional design tasks. 

J. Zhang et al., 

(2022) 
2022 

Using VR to simulate different user perspectives 

(height and eye spacing) can improve a designer's 

empathy for the people who will use their designs. 

The researchers developed a VR system enabling 

designers to experience diverse user perspectives, 

conducting experiments with 17 participants to 

perform design tasks. 

T. Kim et al., 

(2022) 
2022 

The tool demonstrated its potential to facilitate 

lighting design in the workplace and enhance the 

creative process for designers. 

Designing a VR-assisted lighting sketch tool, engaging 

six designers in workshops to generate 48 design 

outcomes. 

Cho & Suh, 

(2023) 
2023 

Comparing individuals' performance on spatial 

reasoning tasks between VR and a conventional 

static paper-and-desktop environment 

Thirty students participated in spatial ability 

assessments conducted in traditional paper, desktop 

and interactive VR environments, with their preferred 

learning styles and VR experience also being 

evaluated. 

Ahmady et al., 

(2023) 
2023 

Investigating the impact of parametric interior roof 

design solutions on visitors' emotional and 

interactive spatial experiences in historical 

museums by VR 

VR technology was employed to test parametric roof 

alternatives alongside the existing design, with 67 

participants engaged with the VR simulations, 

providing quantitative feedback through 

questionnaires. 

Tang et al., 

(2023) 
2023 

Emphasizes the use of digital marketing platforms 

with interactive VR features by interior designers to 

present their designs to clients in an engaging, user-

friendly, and informative manner. 

Conducting a web-based survey involving 120 

participants to investigate their perceptions of digital 

marketing platforms for interior design 

Kwon et al., 

(2023) 
2023 

Emphasizing a gap in research regarding using 

technology to design inclusive interior spaces 

tailored to the needs of individuals with 

neurodiversity 

Integrating in-situ eye tracking and immersive virtual 

reality (IVR) technologies within the Participatory 

Neurodesign (PND) framework 

Guo, (2023) 2023 

Utilizing VR technology in interior design 

enhances user engagement and customization 

capabilities, offering a dynamic and immersive 

experience. 

With the development of an interior design system 

based on VR technology, users gain access to virtual 

scenes and interactive functionalities. 

D. Liu, (2023) 2023 

Exploring the integration of VR technology in the 

development of virtual museums as a solution to 

the limitations of traditional museum infrastructure 

in China 

Employing a comparative approach to assess the 

effectiveness of various technological advancements in 

enhancing the virtual museum experience 

Yao & Qin, 

(2024) 
2024 

The VR-based interior decoration method is 

feasible and achieves a better virtual simulation 

effect on interior design, indicating its potential to 

revolutionize the interior design industry. 

The research compares traditional interior design CAD 

schemes with VR-based methods, utilizing multiple 

project designs to evaluate efficiency and user 

satisfaction. 

Y. Liu, (2024) 2024 

CAD technology simplifies the design process, 

reducing costs and risks while improving response 

speed through optimized computing methods. 

By utilizing CAD software, designers can efficiently 

conduct spatial planning, material selection, and 

rendering displays, leading to a better understanding of 

user needs. 



Juba and Özeren - CRPASE: Transactions of Civil and Environmental Engineering 10 (2) Article ID: 2899, 1–12, June 2024 

7

 

Hong, Peng, et 

al., (2024) 
2024 

Integrating BIM technology with VR and AR 

enables the immersive experience of home 

perception. 

Analyzing existing BIM applications in interior design 

and developing an intelligent algorithm using 

BIM+4D. Then, a survey was conducted to assess 

BIM technology's feasibility in this context. 

Y. Zhang, (2024) 2024 
Achieving virtual scene positioning and user 

perspective transformation in VR 

Human spatial location mapping and field-of-view 

range techniques were used to position the virtual 

scene and manage the user's perspective within the VR 

environment. 

Q. Wang, (2024) 2024 

Showing high satisfaction with VR interior design 

fosters a more "human-oriented" design process 

that caters to individual needs and preferences. 

Developed a VR interior design system that allows 

users to freely explore a virtual space, switch design 

elements, and personalize their experience. 

Hong, Hu, et al., 

(2024) 
2024 

Investigating the impact of traditional symbols 

incorporated into VR interior design on the user 

experience in office spaces 

Developing an index system to evaluate the integration 

level of traditional symbols in interior design 

Doktah@mokhtar 

et al., (2024) 
2024 

The literature review on interior design in VR 

environments reveals VR's substantial potential as a 

tool for interior designers. 

The systematic literature review rigorously examined 

studies on interior design in VR, initially screening 

146 papers from Scopus databases and ultimately 

selecting six relevant papers for in-depth analysis. 

Bettaieb et al., 

(2024) 
2024 

They explored how people perceive biophilic 

design (BD) elements in VR interior environments. 

Ten families are experiencing VR-modified living 

rooms redesigned with biophilic design elements, 

followed by post-experience interviews to gather 

perceptions and feelings. 

According to Table 2, there has been a noticeable rise in 

the number of research articles that have been published 

lately that address the integration of VR and BIM with 

interior design. This rise emphasizes how technology is 

becoming increasingly important and how closely interior 

design and design presentation techniques are related. 

Although most of the research examines the role of VR in 

interior design, it is impossible to minimize the value of BIM 

in developing interior design practices. The increasing 

number of research articles on BIM and VR in interior design 

highlights these technologies' important role in the industry. 

These are essential resources for contemporary interior 

designers because of their capacity to boost visualization, 

collaborate more effectively, and raise accuracy and 

productivity. 

A repeated subject is the transformative potential of VR 

for interior design. For example, VR allows designers to 

create immersive, 3D environments where clients can 

virtually explore and experience the space before it is built, 

facilitating better design decisions and client satisfaction. 

e.g., [62,72,74,76,78,79,88] studies explore VR's ability to 

create immersive design experiences for designers and 

clients. This capability enhances visualizing key design 

elements such as color, material, lighting, volume, and scale. 

Accurate rendering of colors in a VR environment helps 

clients understand how different hues will interact within a 

space, affecting mood. Material simulations provide a tactile 

sense, allowing clients to perceive textures and finishes, 

which is crucial for making informed choices about flooring, 

furniture, and wall treatments. Volume and scale simulations 

in VR allow clients to experience the spatial proportions and 

flow of the interior, ensuring that spaces are neither too 

cramped nor too vast and that the furniture layout is practical 

and aesthetically pleasing.  

According to Rahmat et al., and Cho & Suh, they talked 

about incorporating VR in interior design, which shows the 

strength and relationship between architects and customers 

by enabling immersive, user-oriented design experiences 

that allow clients to visualize and interact with the design 

from their perspective before construction begins  [62,74]. It 

highlights a more "human-oriented" design process by 

allowing users to experience a design from their perspective 

before physical construction, e.g., [82]. Research suggests 

VR's effectiveness in concept visualization, particularly for 

public housing projects. VR enables designers to create more 

believable and human-focused places by simulating various 

user characteristics, such as height and eye spacing [70]. This 

feature is beneficial for ensuring that designs are accessible 

and meet the demands of all possible users. Additionally, L. 

Liu & Nhung, has emphasized the value of VR in concept 

visualization, especially for public housing projects where 

exact, lifelike simulations significantly impact design 

decisions [68].  

VR has the potential to revolutionize interior design by 

providing new ways to explore and comprehend human 

experiences, spatial layouts, and design solutions. VR 

technology extends the limits of spatial perception through 

immersive experiences and interactive simulations, 

enhancing the design process and encouraging creative 

approaches to interior design. VR is integrated into many 

facets of interior design and spatial perception beyond design 

visualization. Ahmad et al., explores how VR transforms 

interior design education by providing students with 

immersive experiences that enhance their comprehension of 

intricate design ideas and spatial configurations [63]. VR 

enhances learners' awareness of interior spaces and design 

concepts by immersing them in virtual interior environments 

that promote discovering spatial relationships, lighting 

effects, and material interactions. Similarly, T. Kim et al., 

examine VR usage in digital marketing, focusing on how it 

may effectively engage consumers and communicate spatial 

concepts [73]. Designers may immerse potential customers 

in virtual interiors using interactive VR experiences, 

allowing them to engage and navigate with design aspects 

naturally and dynamically. Even in the medical field, 

research is needed to determine whether people with diabetes 

care for their health in a VR home setting, e.g., [64]. The 

capacity to produce realistic virtual environments with 

different furniture configurations, e.g., [88], provides 
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insightful information for upcoming digital furniture 

companies and customer behavior research, e.g., [88]. 

Another important technology that is having an impact 

on interior design is BIM. [72] emphasizes how BIM helps 

to provide a common information platform that unifies 

design disciplines and makes error correction and real-time 

collaboration possible. An immersive "home perception" 

experience is also made possible by integrating BIM with 

VR and AR, e.g., [82]. 

 

4. Discussion 

A literature review shows an increasing trend in interior 

design toward integrating modern technologies like BIM and 

VR. It emphasizes how these technologies may revolutionize 

design visualization, customer participation, and 

collaborative workflows. 

4.1 VR for Enhanced Visualization and Design 

Communication: 

VR is an effective method for building realistic 3D 

settings, enabling clients to explore space even before 

construction virtually starts [74,78,79]. Research like 

Rahmat et al., and Tang et al.,  has shown that this capacity 

fosters improved client satisfaction and enables better-

informed design selections [62,76]. Additionally, colors, 

material textures, lighting effects, and spatial proportions are 

essential design components that VR simulations help clients 

and designers visualize [62,74]. Stakeholders were able to 

make well-informed decisions about furniture placement, 

material choices, and general space functionality due to this 

immersive experience. 

VR's capacity to promote a "human-oriented" design 

process is one especially significant facet of its influence on 

interior design [85]. VR simulations play a crucial role in 

user-centered design by enabling people to experience a 

design from their perspective, guaranteeing that 

environments are visually beautiful, beneficial, and 

functionally accessible [70]. 

4.2 VR for Expanding Spatial Perception and Design 

Innovation: 

VR offers new opportunities for investigating spatial 

configurations, user experiences, design solutions, and 

aiding in design visualization. Because of its flexibility, it 

can simulate various user attributes and comprehend a range 

of user requirements [70]. 

Because of its versatility, VR benefits projects that impact 

the community, such as public housing construction, where 

realistic simulations can significantly affect design outcomes 

[68]. 

4.3 VR Applications Beyond Design Visualization: 

VR impacts fields other than design, including marketing, 

education, and healthcare. VR is revolutionizing interior 

design education by providing students with immersive 

learning experiences that enhance their comprehension of 

intricate design principles [75]. 

VR is a powerful technology in marketing that can be used to 

communicate spatial concepts and engage potential 

customers efficiently [73]. Designers may effectively 

communicate their vision to clients and gain their buy-in by 

immersing users in interactive virtual environments. 

VR also has uses in healthcare, such as helping to understand 

how people manage their health in virtual homes [64]. These 

simulations offer invaluable knowledge of human behavior 

and can guide the planning of medical facilities and 

environments that are supportive of one another. 

4.4 The Rise of BIM in Interior Design: 

Parallel to advances in VR technology, BIM integration 

is becoming more important for innovation in the interior 

design industry. BIM simplifies the design process and 

increases project productivity by establishing a central 

information platform for design disciplines that enables real-

time collaboration and error correction [72]. 

Furthermore, By integrating smart home technologies, the 

"home perception" experiences in interior design are greatly 

improved through the integration of BIM and VR 

technology. Through the integration of BIM and 4D 

scheduling, designers may generate complex algorithms to 

effectively manage and forecast design timelines, resulting 

in the creation of interior home design templates and 

standards. Case studies show the possibilities and advantages 

of this integration, and survey data shows an average gain in 

spending on smart home features [82]. 

 

5. Conclusions 

In conclusion, this study has thoroughly examined how 

VR and BIM are integrated into the interior design industry. 

This research sheds light on essential trends, methodologies, 

and discoveries in this developing field of study through a 

systematic literature review. 

According to the data, there has been a noticeable increase 

in research articles on BIM and VR in interior design, 

highlighting the expanding influence of technology on 

design processes and presentation techniques. VR is 

becoming an effective tool for improving visualization, 

encouraging client involvement, and fostering creative 

design solutions. Research has demonstrated how VR can 

produce attractive 3D settings, help with decision-making 

during the design process, and encourage a more "human-

oriented" approach. VR is also helpful in marketing, 

healthcare, and education, going beyond design 

visualization. Because of its flexibility, it is particularly 

beneficial in the design process. 

Along with the development of VR, BIM integration has 

emerged as an important engine behind interior design 

innovation. BIM improves project efficiency and speeds up 

the design process by establishing a common information 

platform and permitting real-time collaboration. BIM offers 

stakeholders a holistic understanding of spatial layouts and 

design concepts when integrated with VR technologies. 

Overall, the findings of this study underscore the 

transformative potential of BIM and VR technologies in 

interior design. These technologies enhance visualization 

and communication and foster creativity, collaboration, and 
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user-centered design approaches. As technology develops, 

further research and exploration in this area will lead to 

continued advancements and innovations in interior design 

practices. 

 

6. Recommendations 

Moving forward, several recommendations and avenues 

for future research come from this study: 

 

1. Integration of interior design using BIM technology 

and VR technology: From previous studies, it can 

be concluded that these technologies were used 

separately, with VR being the most common in 

interior design, and BIM technology having little 

presence in this field. Few studies have discussed 

regarding interior design using BIM technology. It 

indicates the lack of use of this technology in this 

field despite its great benefits. 

2.  Going into more detail on user experience in VR 

environments: Future research could delve deeper 

into understanding user experiences within 

interactive VR environments, particularly focusing 

on design options and different material options 

such as color schemes, lighting effects, and material 

textures. Future research could also investigate how 

these factors impact user perceptions and 

preferences, including the sound system. 

3. Integration of Augmented Reality (AR) and Mixed 

Reality (MR): While this study primarily focused 

on VR technology, future research could explore 

the integration of AR and MR technologies in 

interior design. AR and MR offer unique 

opportunities for overlay digital information onto 

physical spaces, enhancing spatial understanding 

and interaction. Investigating the potential 

applications of AR and MR in interior design could 

uncover new design possibilities and enhance user 

experiences. 

4. Cross-disciplinary Collaboration: Encouraging 

collaboration between interior designers, architects, 

technologists, psychologists, and other relevant 

disciplines could foster innovation and creativity in 

VR and BIM applications. By bringing together 

diverse expertise, researchers can develop holistic 

approaches to address design challenges and 

maximizing the potential of emerging technologies. 

Overall, future studies in this area should aim to deepen 

our understanding of the potential of VR and BIM 

technologies in interior design, connect these two 

technologies within this field, and address the associated 

challenges. 

Acknowledgments 

This article is part of a master's thesis by Ibrahim Juba 

that investigates "The integration of building information 

modeling (BIM) and Virtual Reality (VR) to enhance interior 

design processes." supervised by Assoc. Prof. Dr. Ömer 

Özeren, submitted to Karabük University in 2024-2025.  

References 

[1] D.S. Panya, T. Kim, S. Choo, An interactive design change 

methodology using a BIM-based Virtual Reality and 

Augmented Reality, Journal of Building Engineering 68 

(2023). https://doi.org/10.1016/j.jobe.2023.106030. 

[2] T.E. Seghier, M.H. Ahmad, L. Yaik Wah, M.F. Harun, 

Data Management Using Computational Building 

Information Modeling for Building Envelope Retrofitting, 

in: Smart and Sustainable Cities and Buildings, Springer 

International Publishing, Cham, 2020: pp. 205–216. 

https://doi.org/10.1007/978-3-030-37635-2_13. 

[3] T. Damen, R. Sebastian, M. MacDonald, D. Soetanto, T. 

Hartmann, R. Di Giulio, P. Bonsma, K. Luig, The 

Application of BIM as Collaborative Design Technology 

for Collective Self-Organised Housing, International 

Journal of 3-D Information Modeling 4 (2015) 1–18. 

https://doi.org/10.4018/IJ3DIM.2015010101. 

[4] H.S. Cha, D.G. Lee, A case study of time/cost analysis for 

aged-housing renovation using a pre-made BIM database 

structure, KSCE Journal of Civil Engineering 19 (2015) 

841–852. https://doi.org/10.1007/s12205-013-0617-1. 

[5] T. Biswas, T.-H. Wang, R. Krishnamurti, FROM DESIGN 

TO PRE-CERTIFICATION USING BUILDING 

INFORMATION MODELING, Journal of Green 

Building 8 (2013) 151–176. 

https://doi.org/10.3992/jgb.8.1.151. 

[6] S. Dong, C. Feng, V.R. Kamat, Sensitivity analysis of 

augmented reality-assisted building damage 

reconnaissance using virtual prototyping, Autom Constr 

33 (2013) 24–36. 

https://doi.org/10.1016/j.autcon.2012.09.005. 

[7] J. Wang, J. Li, X. Chen, Parametric Design Based on 

Building Information Modeling for Sustainable Buildings, 

in: 2010 International Conference on Challenges in 

Environmental Science and Computer Engineering, IEEE, 

2010: pp. 236–239. 

https://doi.org/10.1109/CESCE.2010.285. 

[8] F. Salah, M.T. Kayili, RESPONSIVE KINETIC FAÇADE 

STRATEGY AND DETERMINATION OF THE 

EFFECT ON SOLAR HEAT GAIN USING 

PARAMETRIC BIM-BASED ENERGY SIMULATION, 

Journal of Green Building 17 (2022) 71–88. 

https://doi.org/10.3992/jgb.17.1.71. 

[9] F. Elghaish, S. Abrishami, A centralised cost management 

system: exploiting EVM and ABC within IPD, 

Engineering, Construction and Architectural Management 

28 (2020) 549–569. https://doi.org/10.1108/ECAM-11-

2019-0623. 

[10] S. Beazley, E. Heffernan, T.J. McCarthy, Enhancing 

energy efficiency in residential buildings through the use 

of BIM: The case for embedding parameters during 

design, Energy Procedia 121 (2017) 57–64. 

https://doi.org/10.1016/j.egypro.2017.07.479. 

[11] F. Jalaei, F. Jalaei, S. Mohammadi, An integrated BIM-

LEED application to automate sustainable design 

assessment framework at the conceptual stage of building 

projects, Sustain Cities Soc 53 (2020) 101979. 

https://doi.org/10.1016/j.scs.2019.101979. 

[12] D.P. Pocobelli, J. Boehm, P. Bryan, J. Still, J. Grau-Bové, 

BIM for heritage science: a review, Herit Sci 6 (2018) 30. 

https://doi.org/10.1186/s40494-018-0191-4. 

[13] Ö. Özeren, M. Korumaz, Using Semi-Automated 

Parametric Methods in Calculation of Thermal 

Performance in Historic Buildings, COMPUTATIONAL 

RESEARCH PROGRESS IN APPLIED SCIENCE & 



Juba and Özeren - CRPASE: Transactions of Civil and Environmental Engineering 10 (2) Article ID: 2899, 1–12, June 2024 

10

 

ENGINEERING 8 (2022) 1–7. 

https://doi.org/10.52547/crpase.8.4.2824. 

[14] M. Sadeghi, J.W. Elliott, N. Porro, K. Strong, Developing 

building information models (BIM) for building handover, 

operation and maintenance, Journal of Facilities 

Management 17 (2019) 301–316. 

https://doi.org/10.1108/JFM-04-2018-0029. 

[15] Y. Wang, S. Yu, T. Xu, A user requirement driven 

framework for collaborative design knowledge 

management, Advanced Engineering Informatics 33 

(2017) 16–28. https://doi.org/10.1016/j.aei.2017.04.002. 

[16] B.S. Qurraie, F. Beyhan, Investigating the Effect of 

Stained-glass Area on Reducing the Cooling Energy of 

Buildings (Case Study: Ankara), COMPUTATIONAL 

RESEARCH PROGRESS IN APPLIED SCIENCE & 

ENGINEERING 8 (2022) 1–11. 

https://doi.org/10.52547/crpase.8.1.2749. 

[17] B.S. Qurraie, Smart Window Design Tool: Daylight 

Transmission by Using Transparent Color Filters, 

COMPUTATIONAL RESEARCH PROGRESS IN 

APPLIED SCIENCE & ENGINEERING 8 (2022) 1–10. 

https://doi.org/10.52547/crpase.8.1.2746. 

[18] F. Salah, M. Tuna Kayılı, Identifying Retrofitting 

Strategies for Access to Energy Efficient Building Design 

in Existing Buildings, Periodica Polytechnica Architecture 

52 (2021) 1–10. https://doi.org/10.3311/PPar.16909. 

[19] B. Sultan Qurraie, E. Kılıç Bakırhan, Evaluation of facade 

systems in different climate zones regarding energy, 

comfort, emission, and cost, Arab J Basic Appl Sci 30 

(2023) 123–136. 

https://doi.org/10.1080/25765299.2023.2180885. 

[20] NCIDQ, National Council for Interior Design 

Qualification.  Examination Study Guide, Washington, 

2000. 

[21] K.A. Khaled Albaioush, B.S.Q. Bahar Sultan Qurraie, 

Energy Performance Optimization for A School Building 

in Syria According to Building Shape and Orientation, 

COMPUTATIONAL RESEARCH PROGRESS IN 

APPLIED SCIENCE & ENGINEERING 8 (2022) 1–11. 

https://doi.org/10.52547/crpase.8.4.2825. 

[22] B. Sultan Qurraie, B. Arslan, Investigation of Thermal and 

Energy Performance of Double Skin Facades in Hot 

Climate Regions in Turkey, COMPUTATIONAL 

RESEARCH PROGRESS IN APPLIED SCIENCE & 

ENGINEERING 8 (2022) 1–14. 

https://doi.org/10.52547/crpase.8.3.2811. 

[23] M. Tuğba Ercan, M. Tuna Kayili, B. Sultan Qurraie, The 

Effects of Green Roof on Heat Loss and Energy 

Consumption in the Buildings, COMPUTATIONAL 

RESEARCH PROGRESS IN APPLIED SCIENCE & 

ENGINEERING 7 (2021) 1–8. 

https://doi.org/10.52547/crpase.7.4.2422. 

[24] A.B. Abd Hamid, M.R. Embi, Review on Application of 

Building Information Modelling in Interior Design 

Industry, MATEC Web of Conferences 66 (2016) 00003. 

https://doi.org/10.1051/matecconf/20166600003. 

[25] Ö. Özeren, Bibliometric Analysis of Virtual Reality (VR) 

Technology in Architecture, COMPUTATIONAL 

RESEARCH PROGRESS IN APPLIED SCIENCE 

&amp; ENGINEERING 9 (2023) 1–10. 

https://doi.org/10.61186/crpase.9.3.2859. 

[26] M.I.Z. Izani Abidin, S. Alkhalidi, A. Razak, Utilizing 

VR/AR for Interior Design Program, in: ACM 

International Conference Proceeding Series, Association 

for Computing Machinery, 2020: pp. 7–12. 

https://doi.org/10.1145/3447654.3447656. 

[27] S. Kalantari, J.R.J. Neo, Virtual Environments for Design 

Research: Lessons Learned from use of Fully Immersive 

Virtual Reality in Interior Design Research, J Inter Des 45 

(2020) 27–42. https://doi.org/10.1111/joid.12171. 

[28] L.P. Berg, J.M. Vance, Industry use of virtual reality in 

product design and manufacturing: a survey, Virtual Real 

21 (2017) 1–17. https://doi.org/10.1007/s10055-016-

0293-9. 

[29] J. Wolfartsberger, J. Zenisek, C. Sievi, Chances and 

Limitations of a Virtual Reality-supported Tool for 

Decision Making in Industrial Engineering, in: Elsevier 

B.V., 2018: pp. 637–642. 

https://doi.org/10.1016/j.ifacol.2018.08.390. 

[30] C. Koch, M. Neges, M. König, M. Abramovici, Natural 

markers for augmented reality-based indoor navigation 

and facility maintenance, Autom Constr 48 (2014) 18–30. 

https://doi.org/10.1016/j.autcon.2014.08.009. 

[31] Y. Dai, 3D Interior Design System Model Based on 

Computer Virtual Reality Technology, 2023. 

[32] P. V Rekapalli, J.C. Martinez, GAMING PERSPECTIVE 

BASED VISUAL INTERACTIVE SIMULATION FOR 

VALIDATION OF SIMULATED CONSTRUCTION 

OPERATIONS, 2007. 

[33] N. Gu, K. London, Understanding and facilitating BIM 

adoption in the AEC industry, Autom Constr 19 (2010) 

988–999. https://doi.org/10.1016/j.autcon.2010.09.002. 

[34] A. Retik, A. Shapira, VR-based planning of construction 

site activities, 1999. www.elsevier.comrlocaterautcon. 

[35] N. Dawood, E. Sriprasert, Z. Mallasi, B. Hobbs, 

Development of an integrated information resource base 

for 4D/VR construction processes simulation, 2002. 

www.elsevier.com/locate/autcon. 

[36] H. Kim, N. Kano, Comparison of construction photograph 

and VR image in construction progress, Autom Constr 17 

(2008) 137–143. 

https://doi.org/10.1016/j.autcon.2006.12.005. 

[37] U. Rüppel, K. Schatz, Designing a BIM-based serious 

game for fire safety evacuation simulations, Advanced 

Engineering Informatics 25 (2011) 600–611. 

https://doi.org/10.1016/j.aei.2011.08.001. 

[38] A.Z. Sampaio, M.M. Ferreira, D.P. Rosário, O.P. Martins, 

3D and VR models in Civil Engineering education: 

Construction, rehabilitation and maintenance, Autom 

Constr 19 (2010) 819–828. 

https://doi.org/10.1016/j.autcon.2010.05.006. 

[39] W. Huhnt, S. Richter, S. Wallner, T. Habashi, T. Krämer, 

Data management for animation of construction processes, 

in: Advanced Engineering Informatics, 2010: pp. 404–

416. https://doi.org/10.1016/j.aei.2010.07.009. 

[40] A. Motamedi, Z. Wang, N. Yabuki, T. Fukuda, T. 

Michikawa, Signage visibility analysis and optimization 

system using BIM-enabled virtual reality (VR) 

environments, Advanced Engineering Informatics 32 

(2017) 248–262. 

https://doi.org/10.1016/j.aei.2017.03.005. 

[41] H. Moon, N. Dawood, L. Kang, Development of 

workspace conflict visualization system using 4D object 

of work schedule, Advanced Engineering Informatics 28 

(2014) 50–65. https://doi.org/10.1016/j.aei.2013.12.001. 

[42] L.S. Kang, H.S. Moon, N. Dawood, M.S. Kang, 

Development of methodology and virtual system for 

optimised simulation of road design data, Autom Constr 

19 (2010) 1000–1015. 

https://doi.org/10.1016/j.autcon.2010.09.001. 

[43] L. Mejia-Puig, T. Chandrasekera, The Presentation of Self 

in Virtual Reality: A Cognitive Load Study, J Inter Des 48 

(2023) 29–46. https://doi.org/10.1111/joid.12234. 

[44] B. Sheng, P. Li, Y. Jin, P. Tan, T.-Y. Lee, Intrinsic Image 

Decomposition with Step and Drift Shading Separation, 

IEEE Trans Vis Comput Graph 26 (2020) 1332–1346. 

https://doi.org/10.1109/TVCG.2018.2869326. 



Juba and Özeren - CRPASE: Transactions of Civil and Environmental Engineering 10 (2) Article ID: 2899, 1–12, June 2024 

11

 

[45] A. Kamel, B. Sheng, P. Yang, P. Li, R. Shen, D.D. Feng, 

Deep Convolutional Neural Networks for Human Action 

Recognition Using Depth Maps and Postures, IEEE Trans 

Syst Man Cybern Syst 49 (2019) 1806–1819. 

https://doi.org/10.1109/TSMC.2018.2850149. 

[46] Y. Zhang, H. Liu, M. Zhao, M. Al-Hussein, User-centered 

interior finishing material selection: An immersive virtual 

reality-based interactive approach, Autom Constr 106 

(2019) 102884. 

https://doi.org/10.1016/j.autcon.2019.102884. 

[47] P. Kowalczuk, C. Siepmann (née Scheiben), J. Adler, 

Cognitive, affective, and behavioral consumer responses 

to augmented reality in e-commerce: A comparative study, 

J Bus Res 124 (2021) 357–373. 

https://doi.org/10.1016/j.jbusres.2020.10.050. 

[48] M. Meißner, J. Pfeiffer, C. Peukert, H. Dietrich, T. 

Pfeiffer, How virtual reality affects consumer choice, J 

Bus Res 117 (2020) 219–231. 

https://doi.org/10.1016/j.jbusres.2020.06.004. 

[49] S.-L. Han, M. An, J.J. Han, J. Lee, Telepresence, time 

distortion, and consumer traits of virtual reality shopping, 

J Bus Res 118 (2020) 311–320. 

https://doi.org/10.1016/j.jbusres.2020.06.056. 

[50] C. Peukert, J. Pfeiffer, M. Meißner, T. Pfeiffer, C. 

Weinhardt, Shopping in Virtual Reality Stores: The 

Influence of Immersion on System Adoption, Journal of 

Management Information Systems 36 (2019) 755–788. 

https://doi.org/10.1080/07421222.2019.1628889. 

[51] A. Jessen, T. Hilken, M. Chylinski, D. Mahr, J. Heller, D.I. 

Keeling, K. de Ruyter, The playground effect: How 

augmented reality drives creative customer engagement, J 

Bus Res 116 (2020) 85–98. 

https://doi.org/10.1016/j.jbusres.2020.05.002. 

[52] X. Wang, M.A. Schnabel, Mixed Reality In Architecture, 

Design And Construction, Springer Netherlands, 

Dordrecht, 2009. https://doi.org/10.1007/978-1-4020-

9088-2. 

[53] K. Tantisevi, B. Akinci, Automated generation of 

workspace requirements of mobile crane operations to 

support conflict detection, Autom Constr 16 (2007) 262–

276. https://doi.org/10.1016/j.autcon.2006.05.007. 

[54] T. Cerovsek, A review and outlook for a “Building 

Information Model” (BIM): A multi-standpoint 

framework for technological development, Advanced 

Engineering Informatics 25 (2011) 224–244. 

https://doi.org/10.1016/j.aei.2010.06.003. 

[55] W. Tizani, M.J. Mawdesley, Advances and challenges in 

computing in civil and building engineering, Advanced 

Engineering Informatics 25 (2011) 569–572. 

https://doi.org/10.1016/j.aei.2011.08.006. 

[56] W. Kymmell, Building information modeling, 2008. 

[57] L.-F. Yu, S.-K. Yeung, C.-K. Tang, D. Terzopoulos, T.F. 

Chan, S.J. Osher, Make it home: Automatic optimization 

of furniture arrangement, ACM Trans Graph 30 (2011). 

https://doi.org/10.1145/1964921.1964981. 

[58] W.-C. Wang, Application of augmented reality technology 

for interior design, Journal of Applied Sciences 13 (2013) 

3841–3846. https://doi.org/10.3923/jas.2013.3841.3846. 

[59] C. Von Castell, D. Oberfeld, H. Hecht, The effect of 

furnishing on perceived spatial dimensions and 

spaciousness of interior space, PLoS One 9 (2014). 

https://doi.org/10.1371/journal.pone.0113267. 

[60] A.G. Money, A. Atwal, K.L. Young, Y. Day, L. Wilson, 

K.G. Money, Using the Technology Acceptance Model to 

explore community dwelling older adults’ perceptions of a 

3D interior design application to facilitate pre-discharge 

home adaptations, BMC Med Inform Decis Mak 15 

(2015). https://doi.org/10.1186/s12911-015-0190-2. 

[61] S. Lee, H.H. Alzoubi, S. Kim, The effect of interior design 

elements and lighting layouts on prospective occupants’ 

perceptions of amenity and efficiency in living rooms, 

Sustainability (Switzerland) 9 (2017). 

https://doi.org/10.3390/su9071119. 

[62] H.I. Rahmat, S. Ahmad, M. Ismail, Collaborative virtual 

reality application for interior design, Indonesian Journal 

of Electrical Engineering and Computer Science 16 (2019) 

500–507. https://doi.org/10.11591/ijeecs.v16.i1.pp500-

507. 

[63] L. Ahmad, M. Sosa, K. Musfy, Interior design teaching 

methodology during the global COVID-19 pandemic, 

Interiority 3 (2020) 163–184. 

https://doi.org/10.7454/in.v3i2.100. 

[64] A. D’Amico, G. Bergonzoni, A. Pini, E. Currà, BIM for 

healthy buildings: An integrated approach of architectural 

design based on IAQ prediction, Sustainability 

(Switzerland) 12 (2020) 1–31. 

https://doi.org/10.3390/su122410417. 

[65] A.F. Jolliff, P. Hoonakker, K. Ponto, R. Tredinnick, G. 

Casper, T. Martell, N.E. Werner, The desktop, or the top 

of the desk? The relative usefulness of household features 

for personal health information management, Appl Ergon 

82 (2020). https://doi.org/10.1016/j.apergo.2019.102912. 

[66] A. Nash, K. Geck, A. Miller, Virtual interiorities, 

Interiority 4 (2021) 207–222. 

https://doi.org/10.7454/in.v4i2.153. 

[67] H. Yang, Z. Xiao, H. Deng, A Framework for Green 

Interior Design and Simulation Using Immersive VR 

Technology, Mobile Information Systems 2022 (2022). 

https://doi.org/10.1155/2022/2722522. 

[68] L. Liu, M.T. Nhung, The Application of VR/AR 

Technology in Graphic Design Based on zSpace, Wirel 

Commun Mob Comput 2022 (2022). 

https://doi.org/10.1155/2022/1668296. 

[69] M. Yang, 3D-VR Based Color Design Method for Interior 

Space in Iot Applications, Wirel Commun Mob Comput 

2022 (2022). https://doi.org/10.1155/2022/2580222. 

[70] J. Nie, Application of Traditional Architectural Decoration 

Elements in Modern Interior Design Based on 3D Virtual 

Imaging, Wirel Commun Mob Comput 2022 (2022). 

https://doi.org/10.1155/2022/9957151. 

[71] H. Pan, G. Zheng, Á. Hutter, Z. Huang, Building Interior 

Layout Design Based on Building Information Model and 

Deep Learning Technology: Taking the Interior Renewal 

Design of the Fifth Floor of the Procuratorate of Dong Xi 

Hu District as an Example, Comput Intell Neurosci 2022 

(2022). https://doi.org/10.1155/2022/3746393. 

[72] J. Zhang, Z. Dong, X. Bai, R.W. Lindeman, W. He, T. 

Piumsomboon, Augmented Perception Through Spatial 

Scale Manipulation in Virtual Reality for Enhanced 

Empathy in Design-Related Tasks, Front Virtual Real 3 

(2022). https://doi.org/10.3389/frvir.2022.672537. 

[73] T. Kim, A. Shunayeva, G. Lee, H.-J. Suk, Sketching in-

vehicle ambient lighting in virtual reality with the Wizard-

of-Oz method, Digital Creativity 33 (2022) 49–63. 

https://doi.org/10.1080/14626268.2022.2039716. 

[74] J.Y. Cho, J. Suh, Spatial Ability Performance in Interior 

Design and Architecture: Comparison of Static and Virtual 

Reality Modes, Buildings 13 (2023). 

https://doi.org/10.3390/buildings13123128. 

[75] Y. Ahmady, N.A. Mahmoud, H. Hassan, Enhancing 

visitors’ experience in historical museums through 

applying parametric roof designs, HBRC Journal 19 

(2023) 319–336. 

https://doi.org/10.1080/16874048.2023.2273617. 

[76] Y.M. Tang, Y.-Y. Lau, U.L. Ho, Empowering Digital 

Marketing with Interactive Virtual Reality (IVR) in 

Interior Design: Effects on Customer Satisfaction and 



Juba and Özeren - CRPASE: Transactions of Civil and Environmental Engineering 10 (2) Article ID: 2899, 1–12, June 2024 

12

 

Behaviour Intention, Journal of Theoretical and Applied 

Electronic Commerce Research 18 (2023) 889–907. 

https://doi.org/10.3390/jtaer18020046. 

[77] J. Kwon, S. Linihan, A. Iedema, A. Schmidt, C. Luo, K. 

Marrufo, How interior design responds to neurodiversity: 

implementing wearable technologies in neurodesign 

processes, Front Built Environ 9 (2023). 

https://doi.org/10.3389/fbuil.2023.1211519. 

[78] L. Guo, Simulation evaluation of virtual reality in interior 

design effect display and practice mode innovation, Soft 

Comput 27 (2023) 8371–8380. 

https://doi.org/10.1007/s00500-023-08110-2. 

[79] D. Liu, Design of Digital Museum System Based on 

Optimized Virtual Reality Technology, International 

Journal of Communication Networks and Information 

Security 15 (2023) 1–10. 

https://doi.org/10.17762/IJCNIS.V15I1.5885. 

[80] Z. Yao, Z. Qin, Indoor Virtual Modeling Design Based on 

Computer 3D CAD Processing Technology, Comput 

Aided Des Appl 21 (2024) 10–19. 

https://doi.org/10.14733/cadaps.2024.S6.10-19. 

[81] Y. Liu, Trend Prediction and CAD Application of Interior 

Design Style Using Big Data, Comput Aided Des Appl 21 

(2024) 259–275. 

https://doi.org/10.14733/cadaps.2024.S21.259-275. 

[82] Y. Hong, M. Peng, L. Zhao, S. Zhao, Analysis of the 

application of BIM technology in the combination of 

interior design and smart home, Applied Mathematics and 

Nonlinear Sciences 9 (2024). 

https://doi.org/10.2478/amns.2023.2.00567. 

[83] Y. Zhang, Research on the application of virtual reality 

technology for interactive experience in interior design, 

Applied Mathematics and Nonlinear Sciences 9 (2024). 

https://doi.org/10.2478/amns.2023.2.00900. 

[84] Q. Wang, Modelling of Interactive Experience and User 

Satisfaction in Interior Design Based on Virtual Reality 

Technology, Applied Mathematics and Nonlinear 

Sciences 9 (2024). 

https://doi.org/10.2478/amns.2023.2.01161. 

[85] Y. Hong, X. Hu, M. Peng, Application of traditional 

symbols in interior decoration based on VR technology, 

Applied Mathematics and Nonlinear Sciences 9 (2024). 

https://doi.org/10.2478/amns.2023.2.00496. 

[86] M.N.A. Doktah@mokhtar, I. Ismail, W.M.A.F.W. 

Hamzah, M.M. Amin, F. Karim, A.P.M. Zulkifli, 

Systematic Literature Review of Interior Design in Virtual 

Reality Environment, Journal of Advanced Research in 

Applied Sciences and Engineering Technology 34 (2024) 

337–349. https://doi.org/10.37934/araset.34.1.337349. 

[87] D.M. Bettaieb, W. Mohammed, S. Khawaji, Exploring 

Visual Biophilic Interior Design Features in Homes: An 

Experimental Study through a Virtual Environment 

Design, International Journal of Architectonic, Spatial, 

and Environmental Design 18 (2024) 45–73. 

https://doi.org/10.18848/2325-1662/CGP/v18i01/45-73. 

[88] L.-F. Yu, S.-K. Yeung, D. Terzopoulos, S.J. Osher, C.-K. 

Tang, T.F. Chan, Make it Home: Automatic Optimization 

of Furniture Arrangement, ACM Trans Graph 30 (2011) 

1–12. https://doi.org/10.1145/2010324.1964981. 

  


