
  

 

Abstract— The paper discusses the optional role of virtual 

reality (VR) in enhancing the architectural education processes at 

College of Architecture and Planning, King Saud University. The 

integration of VR in the teaching process will enhance the feeding 

and recalling of information by converting the classic text 

information to a live image story, which be implanted and 

recorded in the brain of the students without any effort. This 

digital information technique has the power to enable students to 

explore buildings freely and provide them with unforgettable 

personal experiences that enable them to dispense the referral to 

textual references such as architecture history books or 

architectural review magazines. In addition, there are many 

significant projects and valued buildings around the world need to 

be visited. By this technology, students can visit these projects and 

enjoy moving through its parts virtually without needs to travel or 

suffering from any expenses cost.  

The paper highlights the importance of using VR in 

architecture education processes through two axes: converting 

classic courses to live images courses and recording important 

projects and historical building around the world into stereoscopic 

videos for documentation and exploration purposes. 

 
Keywords— Virtual Reality, Architecture, Architectural 

Education, Architectural Stereoscopic Video.   

I. INTRODUCTION 

VR can mimic physical environments and provides people 

with similar experiences by immersing them completely or 

partially in virtual environments. Naturally, it requires 

multi-integrated system that includes a high-speed 

three-dimensional graphics, audio feedback, and a navigation 

system, in order to produce such virtual interactive 

environments. 

In terms of education, VR's educational benefits comprises 

the ability to take students to live in environments that are 

otherwise unable to be reached, in another words, it is an 

approach to reach new condition, that far from our capabilities, 

and those not possible in the real world [1] [2]. 

In addition, VR gives the students capability to revisit and 

repeat lessons multiple times without feeling apprehension and 

embarrassment and making the learning process more 

interesting and pleasant to them, with a sense of exciting and 

challenging. Also, it creates a better social interaction between 
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students as they were reacting and sharing a same virtual world 

[3] [4] [5]. 

In terms of safety, when the situation in the real world is hard 

and dangerous in the real world, the Simulations in virtual 

reality allow us to live in the same situation while maintaining 

the user‘s lives [4]. 

 Thus, has been enhanced by rapid development in the 

computer technology, which make these virtual interactive 

environments more realistic and close to the reality, and become 

more manageable to be used in as a useful education tools for 

medical, engineering, architecture and other knowledge [3][6] 

[7] [8]. 

II. VR IN AN ARCHITECTURE CONTEXT  

VR technology has been applied in architecture and design 

visualization and construction, as well as structural analysis [9]. 

Architects are usually facing some difficulties to make the 

clients to understand the concept of the project and its 

sequences. These obstacles came out because the clients, often 

don‘t have the ability to understand the project by seeing a 2D 

plan or 3D model. Different studies have indicated that 

architects use VR as immersive design tools to model various 

building elements [10] [11].  Other studies has showed that VR 

has been utilized in various functions of building science 

research, [12] construction operations, [13] personnel training, 

end-user surveys, performance simulations [14] and building 

information modeling visualization [15] [16]. 

As mentioned earlier, VR has the ability to take user/client to 

live in a virtual environment, this sensation of being inside a 

building or project makes VR an incredibly powerful tool for 

communicating design concept. Therefore, VR can be utilized 

to let the clients to experience in projects virtually from 

different angles in different times of year, exactly the same way 

that physical project can [17]. 

In terms of architecture education, VR can play a very 

important role at all parts of the architecture education process, 

from creating design concept, evaluating design options and 

showcasing proposals, to working drawing. Furthermore, VR is 

not restricted for design courses, but it can be used with the 

other architectural courses, such as architecture history, 

engineering systems, and light and acoustics courses.  
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Among many initiatives in the efforts of achieving the vision 

of the college of architecture and planning, which states:  

―International excellence in building knowledge in Built 

Environment Sciences‖ 

And to its accompany message which states: 

―Offering excellent education and innovative scientific 

research that can contribute to the leadership role the 

university plays, and to meet the expectations of the 

community in the fields of Built Environment through 

creating a stimulating educational environment, creative 

and innovative workforce, supportive administrative 

system, and effective societal partnership‖ 

The college has established a VR research unit equipped with 

advanced lab to fulfil variety of education needs for both 

undergraduate and graduate studies.  

III. VR LAB IN COLLEGE OF ARCHITECTURE AND PLANNING  

The college implemented the VR lab within the computer 

center, which is in the basement floor, to allow convenient 

access for students and faculty members and to be under 

supervision of the IT expertise of the computer center, Fig. 1. It 

is considered one of the most up-to-date labs in the world. It was 

designed by Barco, which is a company specialized in visual 

presentations. Through this Lab one may experience situations 

that may not be available in the real world because they are, 

among other things, too dangerous, too expensive or too 

difficult to experience for lack of sufficient time. 

 
Fig. 1: VR lab in College of Architecture and Planning 

King Saud University 

 The system comprises a high-resolution and large-size 

presentation curve screen (7m x 3m), with rear projection, 

operated by two projectors generating an image of 4 million 

pixels resolution, Fig. 2.   

 
Fig. 2: large-size presentation curve screen 

The projectors are edge-blended to provide a seamless image, 

across the entire display wall, creating an immersive 

environment in mono or stereo through the use of Infitec stereo. 

The system is loaded with sensors installed at the Lab ceiling 

and is used to sense the movement of the viewers. The infitec 

technology uses high- quality color filtering to produce a 

separate image for the right and left eye, achieving excellent 

stereo viewing with passive infitec stereo glasses. The high 

resolution curved screen gives the users the possibility to 

compare multiple image sources in native resolution at the same 

moment.  

In addition, the system has Barco XDS-1000 

Picture-in-Picture display controller which enable the user to 

have picture in picture functionality, which means that users can 

display several out puts from several computers in the same 

time, Fig. 3. 

 
Fig. 3: Picture in Picture display 

IV. VR AS LEARNING TOOLS IN THE COLLEGE OF 

ARCHITECTURE AND PLANNING  

According to what mentioned above, the use of VR as a 

powerful tool for design process, has been discussed in several 

papers, and it became clear that how VR enhances the 

architectural design process in practice and in education field. 

Similarly, VR has the ability to enrich the architecture 

educational experience through enhancing the comprehension 

and strengthening memorization, since VR utilizes all or most of 

sensory system. The result of a cognitive study has indicated 

that there are differences in the degree to which auditory, visual, 

and tactile memory as depicted in Fig. 4 [18].  

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Memory Retention for Sensory System 
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The College of Architecture and Planning considered this 

within its learning system. In addition to the college has a plan 

to implement VR in another two approaches:  

A. Converting the classic lecture to virtual lecture 

Virtual lecture is an active learning process depend upon live 

lectures which teaching mainly through active visual/audio 

means, which will give the students a greater comprehension 

and improve their ability to recall information. 

By VR, some course lectures, such as chemistry course for 

architectural materials, mechanical systems, sound systems and 

lighting, can be designed as virtual lectures containing fictional 

films. For example, films can be produced to explain the process 

of building systems, the producing architectural materials and 

how engineering systems work. 

This idea is inspired from the film of Fantastic Voyage which 

about a submarine crew who shrink to microscopic size and 

venture into the body of an injured scientist to repair the damage 

to his brain [19]. Similar to that, for instance, the section of 

Portland cement in the course of chemistry of architectural 

materials can be designed as a journey of a small particles 

moving from the field, as a raw materials, going through 

production line, ending to the hand of the user. These particles 

play as protagonists of the film. They move, talk and interact 

with each other. The student, also, feel like being a part of the 

events and one of the film protagonists that are virtually taking 

place around them, Fig.5.  

 

Fig. 5: virtual lecture 

B. Case Study (Architecture history course) 

 In architecture history, VR can be an effective means of 

exploring the historical buildings, location and cities around the 

world, and it allow the students to travel into the past to visit 

some historical locations (buildings, cities, …..) were exist in 

the past centuries. They can enjoy walking through these 

historic places, feeling the greatness of their architectural 

components and learn how people used to live, and how these 

historical places reflect their lives.  

 This was proved by Ythe British Museum, where they 

measured the VR value and its ability to enhance the visitors' 

understanding of the historical collection, the Bronze Age was 

selected as a historical period of virtual reality, where much 

archaeological evidence and knowledge is not widespread. The 

experiment has indicated a great potential benefit for this 

audience [17]. 

 The Architecture history course is under graduate course. It 

dealt with the architecture of prehistory and the architecture of 

ancient times (Paranoiac - Rafidah - Persia - Roman), and the 

architecture of the ages of Europe (Byzantium - Romanesque - 

Gothic - Renaissance) as well as the architecture of the 

nineteenth century and the first half of the twentieth century 

Europe and the city of Shamala and the states of the south and 

east of Asa. The content of the course can be divided into three 

different periods of time. Each period would be designed as a 

separate film or virtual lecture.   

 The strategy to implement these virtual lectures, is consist of 

three stages: 

Stage #1 

 Converting the content of the course, buildings, places, 

people, events……, to acts and scenes. These acts and scenes 

will be outlined in order to let the students understand how to 

interpret the events they see. Expand this outline by writing the 

scenario of the film (virtual lecture). 

Stage #2 

 This stage is a technical step, which needs a technical person 

to draw all non-exist objects (building, landmark, sculptures 

…etc.) in a 3d model with a high rendering level.   

Stage #3 

 For the existing objects, like some famous and historical 

buildings, these will be visited and recorded into stereoscopic 

video, by using a stereoscopic camera. The stereoscopic camera 

is a camera with two lenses that can capture any scenes and 

recorded it into stereoscopic format which can be seen directly 

through VR system, Fig. 6. 

 
 

Fig. 6: Stereoscopic Camera 

Stage #4  

 The 3d models, and stereoscopic videos, text and sound will 

be combined based on the scenario of the film and converted to 

virtual reality film using a ‗Virtool‖ software. The final output 

should be reviewed and evaluated several times to correct any 

mistake or to improve its quality. 

The expected advantages are: 

• Enhance Memorizing information and events through 

enjoyable process, due to the learning environment which is 

much more memorable than text or static 2D images. 

• Seeing the world through virtual reality will improve 

cognition and understand reality. 

• Seeing the historical nations virtually provides an education 

that teach a mix of knowledge, such as economy, history, 

geography, and sociology within a very short time and 

through a distinct mental image. 

• By exploring architectural projects, students will find 

themselves adventurous, eager to look for all new knowledge. 
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 Finally, these stages require considerable effort and time, but 

it may be easy to start by a small part of this course as a pilot 

study. Then it will be easy to update it to cover all parts of the 

course. 

C. VR and Summer Training 

 Each year, the College of Architecture and Planning offers a 

summer training program as part of the curriculum requirement, 

in order to help students to hone their skills and provide a 

detailed look at the professional work. There are several 

training companies and offices, around the world, that provide 

training programs. But, usually these companies and offices are 

limited and expensive. For example, the cost of abroad summer 

training program for the academic year 2007-2008 exceeds 

$225,000, and the trainees have been nominated to reputable 

firms in Australia, Singapore, Germany, Italy, Spain, and 

United States of America. Unfortunately, the high cost of such 

training program forfeits the opportunity for many students to 

benefit from the exposure to rich practical experiences and 

guided by reputable experts 

 To overcome this problem, the VR can be utilized to connect 

the students with office staff through video conference, which 

provided by the system, and transfer the student to the office 

projects through virtual reality by using stereoscopic camera, as 

mentioned before. With this technique, the college can train 

unlimited number of students, free of charge and without any 

expenses. In addition, training in VR allows the college to 

expose its students to a different kind of experiences, in 

different part of the world without putting them in risk and 

without need to travel.  So, VR makes training program more 

convenient by saving college‘ time as well as budget.  

V. CONCLUSION  

This paper has discussed, on general, the use of VR on 

education, and how its effect on the learning process. The main 

aim of this study restricted on focusing on how to implement VR 

in teaching architecture courses in the college of architecture 

and planning at King Saud University. The paper, also, explored 

the potential for VR as a tool to produce a virtual lecture to 

substitute the classic lecture, which will be more effective and 

informative in an enjoyable learning atmosphere. 

In addition, the paper explained how to enhance the training 

summer course by using VR technology, which will reduce the 

cost and increase the number of trainees.  General, the study 

indicates that VR has the potential to enhance the processes of 

architectural education; however, the initial phase requires a lot 

of work from the research unit‘s members and administrative 

support from the college deanship, and eventually the work of 

the unit would be update gradually by the time. 
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