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1. Introduction 

Before computers architects used pen and 

paper to design and to produce drawings. As 

technology evolved and became commercially 

available, architects started to use Computer-Aided 

Design (CAD) systems in the mid-1990s. Since 

then new technologies have frequently emerged in 

the market, and one of the latest is virtual reality 

(VR).  

The thesis is about developing a feasible VR 

system for architectural design and education. 

With the emergence of interactive technologies in 

recent years, 2D mediums such as paper and 

screens are no longer sufficient to aid design ideas 

and communications. Interactivity through the five 

senses are human nature to learn about the world 

and appreciate the finer things that evoke feelings 

and emotions. 

2. Background Research 

2.1.  Current VR technologies 

VR is a computer simulated environment in 

place of reality viewed through a wearable headset 

or glasses. The simulated reality could either be a 

replication of the real world or an imagined one, 

allowing users to interact with the environment 

through the five human senses. The artificial 

sensation created by the virtual environment is 

important in understanding spatial design. 

Architectural design field could take advantage of 

the potentials of VR by integrating it as one its 

daily design tools. 

VR has been in development since the early 

90’s. Since then, VR technologies are gradually 

being utilized by renowned architectural 

companies to assist in their communication and 

design language. This spurs an interest for 

adopting the tool in architecture education to 

prepare students with necessary exposure towards 

VR early on.  

The main thesis discussed how VR could be 

made more accessible to the architectural design 

field, especially for the students. The main thesis 

also explained the application of VR towards 

architecture education. 

2.2. Literature review and findings 

Literature review of this research was initiated 

from the following research statement; “In the 

near future, architects will design in virtual 

reality.” Findings from a journal written by Terri 

Meyer Boake titled “Defying Gravity: Space 

Architecture in Film Environments, An 

Opportunity Lost” shows that architects do not 

only design for real spaces, but also for imagined 

ones like film environments. The definition of 

imagined spaces bore great similarity to that of 

virtual realities.
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Andrew Selby highlights in his book 

“Animation in Process” the various animation 

techniques used by designers to communicate their 

thoughts and ideas. Some of these works and 

designers are related to architecture. For example, 

video animations of the unbuilt spaces in form of a 

short movie or film are currently among the most 

popular and effective techniques to convey design 

ideas. In this respect, VR could easily emerge as 

another highly sophisticated tool for accurately 

conveying ideas of the unbuilt spaces to the client 

or consumers. 

Through these literature reviews, an inference 

is derived. Virtual spaces allow room for design 

exploration that has never been done before. 

Benefits of VR towards architectural design are the 

ability to truly experience imagined spaces, the 

capacity to explore limitless design expression and 

the efficiency of the design process. 

2.3. Pilot Study 

Between January and March 2015, surveys 

have been done to establish the scope of this 

research. The purpose of the pilot study is to 

survey public opinions on the relevance of VR as 

one of the architectural design tools in the near 

future through questionnaires and semi- interviews.  

It is important to note that the pilot study only 

mention particular techniques on architectural 

communication, which are the cornerstones of VR. 

VR itself was not mentioned specifically to avoid 

prejudice, both good and bad, which is so common 

to new technologies. 
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Figure 1: Result of important questions (question 6 

and 7) of the questionnaire based on 54 

respondents. 

Results show that majority of respondents 

believe that aforementioned techniques are going 

to be important in the architectural design field in 

the near future. As a result, this research is 

justified to establish a feasible VR system dubbed 

the Virtual Aided Design (VAD). 

3. VAD system 

3.1.  Developing the VAD system 

The design of VAD system is derived from 

two distinctive issues found during the research, 

which are mainly about the accessibility of VR 

towards the architectural design field. The aims of 

this research are to address these issues: 

• To make VR more accessible and affordable 

for architecture education and for students. 

• To create a suitable platform that supports 

design and interaction within the VR 

environment in real-time. 

From these research aims, investigation on 

different types of VR headsets were piloted, with 

focus on their affordability, availability and public 

reception. In the end, this resulted in a smartphone-

based approach for the headset, as it was easily the 

most feasible one. 

3.2. Anatomy of VAD system 

The VAD system is an integrated modular 

system composed from a number of equipment 

working together as a whole. The components of 

VAD system are divided into four categories, 

which are primary tools, secondary tools, software 

and apps.  

 
Figure 2: The anatomy of Virtual Architecture 

Design (VAD) system. 

The primary tools of VAD system are a mid-

range PC, mid-range smartphone and a headset to 

hold it in. The most important specification of a 

mid-range PC is that it should have a decent 

graphic processing unit (GPU). A crystal clear HD 

display is ideal for the smartphone because the 

headset places the screen very close to the eye. The 

VR headset for VAD system could be built out of 

cardboards or recycle materials, making it 

affordable. 

VAD system secondary tools are a generic 

console controller and a sound system. The 

controller is a necessary instrument for VAD 

system because while emerged in the virtual 

environment, one cannot see the keyboard that is 

outside the VR. A headphone, earphone or speaker 

is also recommended when using VAD system, as 

it will help in creating a fully immersive VR 

experience. 

74% 

20% 

6% 

Question 6: Do you think architects should 

design in film, game and animation? 

Agree
Neutral
Disagree

66% 

30% 

4% 

Question 7: Should 3D design and visualization 

syllabus be emphasized in architecture 

education?  

Agree
Neutral
Disagree
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However, the vital to a successful VAD 

system is the software, as mentioned above. The 

software for VAD requires the ability to create and 

manipulate 3D architectural models, with a support 

for side-by-side stereoscopic view that creates the 

VR experience. The software could either be a 

game, platform or app that fulfils the criteria 

mentioned. 

The fourth and final component of VAD 

system are the supporting apps: An app that is able 

to duplicate the screen between PC and 

smartphone, and an app to map the button 

configuration of the console controller with mouse 

and keyboard functions to allow control while 

immersed in the virtual environment.  

A good Wi-Fi connection is also mandatory to 

link the whole VAD system together within the 

same network. 

4. Discussions on VR and VAD system 

4.1.  Benefits of VR and VAD 

In order to apply VR in architecture education, 

the advantages of VR need to be highlighted 

through the thesis. Throughout VAD system 

demonstration, some general advantages of VR are 

explored. These benefits are important to justify 

the necessity to integrate VR into architecture 

education 

Experience, expression and efficiency are the 

main advantages of VR. As novel opportunities to 

accurately experience imagined spaces in virtual 

environments are introduced, users receive a 

clearer understanding of the overall look and feel 

of the design.  Using the VAD system, users can 

hence effortlessly interact and change various 

aspects of the design accordingly. Even design in 

impossible dimensions is possible, as the VR is not 

bound by the laws of physics. Imagination is the 

only limitation. 

Using the VR, expressing the 3D space will 

become much easier as well. Misunderstandings 

are common within the architecture community, as 

design is a subjective matter, and peculiar spaces 

are indeed hard to grasp through 2D mediums, 

including screens and monitors. Thus VR is not 

primarily a tool to make the design process faster, 

but one that will make the design process more 

likely to succeed in conveying the design ideas 

forward. VAD system can aid architects to 

immerse and accurately express their design ideas 

to their clients. 

VAD system also increases the efficiency of 

an architectural design process and workflow. 

VAD system lets all of the users interact and 

modify the 3D model directly in VR, and as a 

result decision making becomes more and more 

efficient. By establishing a good internet 

connection, VAD system could also reduce the 

time and travelling costs of a project. This is 

because meetings and discussions among 

architects, clients and consultants could be done 

entirely within the virtual space via the internet. 

Figure 3: Surreal architecture such as zero gravity 

and omnidirectional space is some of the design 

possibilities in VR environment.  

To summarize, the conventional 2D design 

method using screens and monitors has no doubt 

eased the architectural design workflow. Just like 

pen and paper, their role will not diminish as part 

of architectural daily design tools. However, these 

mediums are inadequate in conveying ideas of 

complex spaces, and one must not forget that 

beauty is in the eye of the beholder. Using VR 

through VAD system, architects could improve the 

subjective matter of design by making the 

intangible tangible. 

4.2.  VAD system Feedbacks 

After establishing VAD system, 

experimentations and demonstrations were held 

with a total of 19 participants from four 

universities. It is significant to acknowledge that 

responses from user are overwhelming positive 

towards the review of VAD system. This is evident 

from the approval rating of over 60% and shown 

through the feedback results in Figure 3 below. 
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Figure 4: The positive responses of VAD system 

across 19 users. 

Nevertheless, there are still minor issues 

observed in VAD system. Three main issues were 

found are as follow. 

• User’s wearing glasses  

• Connection issues (inadequate Wi-Fi) 

• Sense of vertigo 

These are all rather easily resolvable problems. 

Users with glasses are simply not taken properly 

into account in the headsets currently available, 

and Wi-Fi could perhaps be addressed by other 

means, such as Bluetooth for a much smoother 

display frame rate. The sense of vertigo is the most 

problematic, though through further research and 

technological progress, it could be eliminated. 

 
Figure 5: VR experimentation and demonstration 

in progress.  

5. Conclusion 

In the future, VAD system will provide a 

powerful tool for designers to experience, test and 

express their ideas in VR. It will also allow for 

exceptionally creative designers to come up with 

new design inventions and innovations without 

real world technical limitations. VR in general is 

not without its issues, as it is currently an emerging 

technology, but yet these are mostly mere 

technological gimmicks, and likely to be soon 

resolved through further research and 

technological progress.  

Figure 6: VAD system is affordable, requires no 

programming knowledge and modular. 

VAD system is a tool suitable for architecture 

education and students. By assembling the right 

equipment readily available in the market, VAD 

system can be an inexpensive tool to assist in 

architectural design and expression. VAD system 

is easy-to-use as it requires zero programming 

knowledge or skills to construct it. Due to the 

modular nature of the system, users are able to 

interchange components according to their needs 

and liking. 

With enough awareness, users and demand, 

VAD system could become a useful tool for 

architectural education and students. There is no 

good reason to delay the introduction of VAD 

system and VR in general into architectural design. 

Time of implementation is now. 
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