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Keeping it real—Virtual reality could empower end-users during the building 
design phase  
 
New study shows how virtual reality can be used to make the process of building design 
easier 
 
Researchers at Incheon National University, Hanyang University, and Yonsei University find 
out whether immersive virtual reality systems can realistically convey spatial perception. 
Such systems could be used by the future end-users of buildings to give valuable feedback 
during the design review. 
 

 

Immersive virtual reality could be an excellent tool to help end-users visualize the design of a future building, allowing 
them to give their opinion. Photo courtesy: Shutterstock  

Designing a building requires much effort and collaboration among architects, engineers, and 
construction workers, but often, end-users’ perspectives are not taken into account. 
Feedback from end-users can vastly improve the final design of a building, but this is a 
challenge because end-users naturally find it difficult to understand and visualize 
architectural 2D drawings and technical specifications. This represents an opportunity where 
virtual reality devices could really shine.  
 
By wearing a head-mounted immersive virtual reality (HIVE) device, users can navigate 
through a virtual representation of a building and judge the current design. But until now, 
research providing evidence that HIVE systems can realistically simulate a physical 
environment has been limited—more so in the area of “spatial perception” (the ability to be 
aware of one’s environment), which is one of the most important aspects that architects have 
to consider. In a study published in Building and Environment, a group of researchers from 

https://www.sciencedirect.com/science/article/abs/pii/S0360132319304950


 

 

Incheon National University, Hanyang University, and Yonsei University in Korea, including 
Prof. Choongwan Koo, wanted to fill this knowledge gap. 
 
The scientists conducted a study with over 40 student volunteers to test the capabilities of 
HIVE systems. In this study, participants wore a virtual reality headset and navigated through 
an office floor—complete with computers, a coffee area, and window walls showing the 
outside world. “In building a virtual environment, the most important goal is to make the 
model as similar as possible to the real world, as HIVE is not merely a way of looking at 3D 
models through head-mounted devices,” remarks Prof. Koo. Two variables that affect spatial 
perception—ceiling height and ceiling type—were analyzed. Participants then completed a 
questionnaire on their perception of the office floor through the simulated office computers 
so as not to break the immersion. 
 
The results proved the remarkable capabilities of HIVE—the perceptions reported by 
participants were in line with what was expected according to previous architecture and 
psychology studies. “We believe that our study adds to our understanding of immersive 
virtual environments and their potential for end-user participation as part of the design 
review phase,” concludes Prof. Koo. 
 
Prof. Koo is even optimistic that by combining immersive virtual reality with big data analysis 
and artificial intelligence, these systems could be integrated with the design of buildings for 
improving the well-being of occupants—for example, by monitoring their body movements 
and emotion-triggered micro-vibrations in real time and adjusting their surroundings to make 
them more comfortable. Such a system could be very useful for improving the health and 
quality of life of the elderly—thus, it should surely be the object of future research! 
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About Incheon National University 
 
Incheon National University (INU) is a comprehensive, student-focused university. It was 
founded in 1979 and given university status in 1988. One of the largest universities in South 
Korea, it houses nearly 14,000 students and 500 faculty members. In 2010, INU merged with 
Incheon City College to expand capacity and open more curricula. With its commitment to 
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academic excellence and an unrelenting devotion to innovative research, INU offers its 
students real-world internship experiences. INU not only focuses on studying and learning but 
also strives to provide a supportive environment for students to follow their passion, grow, 
and, as their slogan says, be INspired. 
Website: http://www.inu.ac.kr/mbshome/mbs/inuengl/index.html 
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