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Immersive virtual reality environments span a wide research area in fields such as neuroscience, computing, art,  
gaming and cybernetics. This paper aims to bring together research from all of these sources to address the 
opportunities that immersive virtual environments present to future architecture. Currently the research is quite 
segregated into its separate fields but each field presents insights and opportunities that will be explored and 
combined to create an overall picture of the current state of research on immersive environments that will be used 
to develop an argument for the use of virtual environments within the physical world of architecture and assess the 
possibility of using virtual environments to create an architecture that is physically impossible in the real world. This 
combination of research fields will create a broad range of sources and by combining these sources in one paper 
the outcome should feedback into each field with possibilities for further research.

The underlying question within this paper is to assess the opportunities that immersive virtual reality environments 
present to architecture in terms of interventions in the physical world. The question arose from a research paper 
entitled Impossible Spaces: Maximising Natural Walking in Virtual Environments with Self‐Overlapping Architecture,  
which identified the possibility of creating impossible virtual spaces that can be physically explored by walking 
through a physical space much smaller than the virtual environment by using redirection techniques, motion gains 
and overlapping spaces. This creates the possibility of designing a virtual tardis that would be physically impossible 
in the real world governed by physics. Without access to the knowledge or technology required to create 
sophisticated virtual environments this paper will focus on the bodies of current research to create links and new 
ideas within the field, rather than creating new virtual environments for experimental research. 

There are a number of interpretations of the term impossible space, but in this paper, it is taken to mean any space 
which violates the laws of physics and could not physically exist or be constructed in the physical world. The 
physical world is taken to be the natural or man‐made world which we live in and that is governed by what we 
understand to be the laws of physics, it is what we consider to be the 'real world'. Opposed to this idea of the 
physical world is the virtual reality environment which within this paper is termed to be an immersive, multisensory 
environment that simulates physical presence in an artificial environment.

Before looking at our perception of virtual reality environments and the opportunities they present it is important to 
understand how we experience the physical world, both emotively and cognitively. The paper will begin by drawing 
from architectural and neurological sources on phenomenology, kinaesthetics, sensorimotor theories and 
perception. Architectural research tends to centre around the emotive response to environments and spaces but to 
fully understand how this response is developed and how we can effect it through virtual environments it is 
important to know how the brain processes information from the senses and creates this response. It is also 
important to understand how those experiences and reactions are then committed to memory and re‐accessed for 



use when perceiving new spaces.

Visual experience accounts for a large proportion of our perception of space and within virtual environments it is 
essential to create a constant stream of visual information to the viewer to create a convincing simulation of 
physical presence. Therefore it is important that before attempting to create or utilise a virtual environment that we 
we understand how we process images in relation to our experience of physical space. This relationship will 
provide one of the key tools in virtual reality that can strength or destroy the illusion. In a similar way to how this 
paper looked at our perception of physical space there will be an exploration into the perception of image space 
and whether our experience of physical spaces feeds directly into our perception of images and vice versa. 

The main body of this paper will lie in the following section which looks directly at immersive virtual reality 
environments. To begin with this section will briefly look at the historical development from illusionary spaces to 
immersive virtual environments. This is a vast subject which this paper could not do justice to if it attempted to 
outline the entire history, but some key case studies will be identified, dependant on their overall contribution to the 
immersive space, and analysed, identifying the strengths, weakness and new opportunities that they revealed. Part 
of this history will be more appropriately represented graphically as part of the paper's appendix. 

The key to the success of an immersive virtual environment is based upon the way it convincingly stimulates your 
senses to to make your brain believe that the virtual world is actually part of the physical world, even if the virtual 
world would be impossible in the physical world. The tools used to create this telepresence in virtual environments 
are therefore important factors in any virtual reality setup. There are numerous techniques and technologies 
currently being developed, such as virtual retina displays, bionic contact lenses and even the possibility of directly 
manipulating the brain with nano technologies. The strength of these methods of immersion lies in their ability to 
stimulate multiple senses or be combined with other technologies to do so as well as their perception by the person 
experiencing the virtual environment, the more subtle the technology is to the user, the more convincing it may 
become. This paper will evaluate past, current and developmental techniques for immersion using secondary 
sources of research papers which had the means to physically test them and provide qualitative and quantitative 
results.

Arguable the most important part of this paper will be the combining of all the research previously mentioned, with 
case studies on existing virtual environments and their uses to speculate as to the future uses of immersive virtual 
environments as a virtual tardis. Currently virtual reality environments are used for gaming, military, medical, 
educational and artistic applications, to name a few. Many of these applications have been tried and tested and 
were either unsuccessful, proved useful or were a tool for further development and these tests have been recorded 
in detail in various sources which will be utilised in developing an argument for the possible uses of a immersive 
virtual environment, whether it is a physically possible or an impossible space that is being created. The 
possibilities of using virtual spaces will be assessed on a number of levels relating back to the overall fields of 
research of neuroscience, computing, art, cybernetics and architecture, on their effectiveness of their concepts and 



the practicality of creating them and implementing them. The paper will propose a number of possibilities for these 
environments which will hopefully stimulate debate within all of the mentioned fields and lead to a number of 
possibilities for further research.


