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Abstract. This article examines from a theoretical academic research, concepts, 
definitions and elements that consist the universe of virtual reality (VR) and Aug-
mented Reality (AR), with the goal of applying them to spaces constructed both by 
professionals specialized in developing environments, as many by its users.  
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1 Introduction 

The representation of an architectural or interior design has always faced limitations 
from the instrumental available for their achievement. The idea of sharing is essential 
in designing the project. Despite the spread of computers in professional architects 
routine, designers and engineers, still show little explored new techniques of 
representation and visualization as virtual reality (VR) and augmented reality (AR). 
These new tools may represent a major advance in understandability of built spaces as 
they allow professionals to troubleshoot before its completion and the user experience 
it in a way never experienced. This article aims to develop a theoretical review 
prepared for the development of research in the field of virtual reality (VR) and 
augmented reality (AR). 

For this, a literature review including definitions and established applications for 
virtual reality (VR) and augmented reality (AR) was performed. Additionally, we 
conduct an analysis on these concepts and verified the needs and ways of applying 
these new technologies in day-to-day lives. 

Virtual reality (VR) is an "advanced user interface" to access applications running 
on the computer, providing viewing, handling and user interaction in real time and in 
three-dimensional computer generated environments (6). According Kirner and Tori 
(5) a virtual environment can be designed to simulate a real environment as much as 
an imaginary environment, the degree of interaction will be greater or lesser 
depending on the class of systems (virtual reality immersive, non-immersive, 
augmented reality, telepresence) . 
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As Rebelo Duarte, Soares and Noriega (12) in the field of architecture, RV has 
been applied to allow interaction (through manipulation) in virtual spaces, indoors or 
outdoors, with different levels of realism. In these spaces, the users move freely and, 
in some cases, make changes, such as changes in the environment, the placement of 
furniture, and lighting. 

Because it operates without the need to use special equipment, augmented reality 
has been considered a real possibility of becoming the next generation of popular 
interface and can be used indoors and outdoors, and is therefore more comprehensive 
and universal (6) . In this context the architectural and interior design can take hold of 
these tools to simulate real space designed in virtual reality, allowing the space to be 
built and interior design, be it institutional, industrial, commercial or residential, can 
be evaluated on their demands ergonomic, aesthetic and cognitive before one wall 
will be raised, avoiding operating expenses with the implementation of the project 
prior to its implementation, allowing the user experiences the property and its  
surroundings with refined details, and may even evaluate issues such as natural 
ventilation, insulation, lighting, acoustic-term condition, functionality, layout, etc.. 
The potential of Virtual Reality and Augmented Reality proved to be adequate to 
study aspects such as safety, comfort and usability of the built environment. 

2 Methodology  

The methodology used in this study was characterized by the theoretical analysis 
developed for academic research, which were scored several authors who speak about 
the issue at hand. Thus the theoretical basis was based on study and analysis of the 
current landscape of digital technology, considering the new technologies introduced 
in the sector, the role of architect and designer in the preparation of architectural and 
interior design, research physical needs and cognitive user / customer focus of the 
work of architects and designers, the aesthetic that permeates the world of design, 
beyond considerations of ergonomics, usability and comfort. 

For the selection of quota review of the material, it was considered issues related to 
the digital technologies of Virtual Reality and Augmented Reality, its application to 
architecture, design and urban planning and aspects of the interaction of the cognitive 
system. Were consulted in this research journal articles, books and / or book chapters, 
communication events (anal) and electronic texts. 

3 Virtual Reality and Augmented Reality  

A filmmaker was in charge of, in 1955, the design of the first application of virtual 
reality, an engineer, in 1970, the construction of the first virtual reality helmet and a 
professional multidisciplinary, in the 1980s, the proposal of the term has come to 
consolidate as virtual reality (5) 

Since its inception virtual reality is a research area that relies on a multitude of oth-
er areas, and can be applied in other plethora of them. 

According to Soares and Zuffo (13) one of the biggest barriers in virtual reality 
(VR) is the computational requirements for the generation and display of  
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multi-realistic images in real time, requiring research and development in computing 
systems and graphics processing high Performance. 

Even with current levels of quality, computer-generated worlds are not yet indis-
tinguishable from reality, the development of technology and the reduction of price 
for the equipment needed to conduct studies based on RV, tend to increase the num-
ber of searches using their means (11). 

The applications of virtual reality (VR) can be seen under a rather broad, ranging from 
a single person, using a single computer, to many users using a distributed system, ac-
cording to Kubo et al (2004) Distributed Virtual Environments ( ADL) have a high po-
tential for application. They are characterized as virtual environments (AV) interactive, 
where users geographically dispersed aim at cooperation and sharing of computational 
resources in real time, allowing the exchange of information enhanced by a sense of 
shared spaces, users have the illusion they are located in the same place, in the sense of 
presence, each participant becomes a "virtual person", called AVATAR, in this environ-
ment, each participant can view other AVATARS located in the same space. 

The AVATARS or "virtual humans" are also used when any activity that involves 
the interaction of human beings with a physical world in risky tasks when requested, 
avoiding security problems and physical limitations, as in replacement of real people 
in ergonomic tests computer-based vehicle projects. 

To ensure the user's immersion in order to make it interact with the virtual envi-
ronment, technology input and output data associated with virtual reality (VR) seek to 
stimulate efficiently as many senses as possible and with maximum capture fidelity 
the various movements of the user, such as the movements of the hands, head, eyes. 

Through the device response technique, the user is encouraged to feel heat when 
approaching a fire in the virtual world, driven by the presence of semiconductors, 
receivers and heat sources. Another trick used to print more realism to virtual world 
platforms are mobile, considered a response device physics because they provide 
sensation of movement. 

In virtual reality (VR) interface acts as the body: is it relates to hardware and soft-
ware, interacts with worlds, design, programs and bits, is attributed to him that are the 
degrees of interaction and thereby the relations of immersion environment. The more 
the body is integrated into the greater its potential for immersion (6). 

A multisensory interaction of the body with the environment takes place via devic-
es attached to the body (helmets, gloves, clothing, sensors, chips) and physical envi-
ronments (rooms, CAVEs) (Figure 01). 
 

    

Fig. 1. Virtual Reality Devices. Source: eletronicos.hsw.uol.com.br. 
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By the 90s, there is the emergence of the use of augmented reality technology 
which allows to overlay virtual objects and environments with the physical environ-
ment, through some technological device, enriching the real environment with virtual 
objects, running in real time. The application of augmented reality has become more 
accessible in the early 2000s, with the convergence of computer vision techniques, 
software and devices with better cost benefit (6). The RA has the advantage of allow-
ing the use of tangible actions (7) and multimodal operations involving voice, ges-
tures, touch, etc.., Facilitating the work of the user without the need for training. 

Azuma (2) defines an augmented virtual reality system (RA) as the one that has the 
following characteristics: combines real and virtual objects in a real environment; 
operates interactively and in real time and records (aligns) real and virtual objects 
with each others. Since RA is, by definition, strongly directed to the presentation and 
manipulation of virtual objects, environments lend themselves naturally to the sharing 
of these objects.  

4 Virtual Reality and Augmented Reality Applied to 
Architecture and Urban Planning   

As stated by Stanney and Zyda (13), a virtual environment can represent a "truth" that 
people can be educated, trained, observed, entertained and inspired. He immerses 
users in a world that stimulates multiple senses and can be used to provide expe-
riences that often can not be experienced in the real world. 

According to Wang (14), Li (9) virtual reality technology can be widely used in 
urban planning from the production model of a large urban scale, contributing to the 
research design and planning of the urban environment. Using virtual reality technol-
ogy can evaluate all kinds of planning and design in the real environment, investigate 
environmental impacts, to subsequently enter the problem and assess the reasonable-
ness of the program. 

For the authors, this technology creates conditions for the practice of many viable 
options, a condition not as expensive and time consuming as the actual construction 
of the building. Thus, virtual reality can not only improve the scientific nature of  
urban planning or urban ecological construction, how to reduce the cost of urban de-
velopment, and also reduce the time available for this purpose. Public managers, 
technicians in urban policy and planning, construction managers and the public play 
different roles in urban planning, and benefit from the RV that provides the ideal 
bridge for cooperation. 

According to Neto (3) the application of technology in virtual reality (VR) and 3D 
computer graphics in the areas of architecture, civil engineering design and is treated 
by many authors as one of the most important applications of VR, researchers say, in 
Nowadays, VR technologies and computer aided design, are almost as important for 
professional architectural and engineering as for developers of electronic games, ac-
cording to the author, this technology proves extremely efficient, not only in product 
marketing, but also in the design stage, volumes of studies and solutions to implemen-
tation problems. 
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Another aspect pointed in relation to virtual reality is the ability to reduce the num-
ber of physical prototypes substituting them for virtual prototypes (VP) which have 
the advantage of reducing the cost and time to develop new solutions (12). 
   Notably, the entertainment business and marketing has a greater uptake of these 
technologies in their daily applications, however, have begun to appear examples of 
the use of virtual reality (VR) and Augmented Reality (AR) in the project areas (4). 

A number of applications of augmented reality in architecture and urbanism has 
been cataloged, they are among the projects layout, apartment renovations, construc-
tion (systems that assist the project), urbanism, in landscaping and restoration, such as 
The system for urban planning ARTHUR, who developed an interface to project 
group around a table, this is a collaborative project where users make decisions to-
gether (1). 

With the help of software such as RAMSIS (Humam Solution) and JACK (Sie-
mems), it is possible to predict whether certain structures will cause discomfort and 
pain in employees, it is also possible for administrators to anticipate the implementa-
tion of the new plant in different scenarios (land sizes, different locations and geolog-
ical features) before opening the new company (1). 

Li (9) notes that the architects for the location of the building is one of the most 
important aspects. The use of virtual reality technology can provide a comprehensive 
assessment of the environment, so that customers and agents can raise awareness of 
construction. Through analysis of relevant environmental parameters, one can predict 
the ambient space, comfort, pollution, noise indicators, etc.. 

The creative potential of digital media together to advances in manufacturing al-
ready applied in the automotive, aerospace and marine, are opening up new dimen-
sions for architectural and interior design.  

5 Virtual Reality, Augmented Reality, Cognition and 
Interaction 

To Leston (8) companies have used the RV in fields such as design automation, sales 
and marketing, planning and maintenance, training and simulation, design and data 
visualization. However, any time there are new applications in various areas of human 
knowledge and quite diverse, depending on the existing demand and creative capacity 
of people. In many cases the virtual reality is changing the way people interact with 
complex systems, providing better performance and reducing costs. 

Ayman, Clayden and Higgins (10) stated that recent studies have shown that digital 
virtual environments has the potential to replicate some interactive qualities of the 
"real world", this statement motivates us to direct our gaze to the issue, believing that 
digital technologies can contribute immensely to creating hardware and software, 
developed in partnership with professionals from various interrelated areas, also 
including the active participation of the potential consumer, aiming to design tools 
that will meet the demands of the market. 

The design of interaction techniques will pursue three main objectives: 
performance, usability and usefulness. Performance relates to how well activities are 



350 A.V.S. Calado et al. 

 

being performed by the user and the system, in cooperation, in addition to efficiency, 
accuracy and depth. Usability is the ease to inform the system about user interactions, 
as well as the ease of use and learning, and user comfort. Utility shows that the 
interaction helps the user achieve their goals, and can focus on the task (10). 

6 Final Thoughts  

After reviewing the references discussed some theoretical aspects were highlighted.  
Every day hundreds of thousands of architects, engineers and designers around the 

world design spaces that will house people from all backgrounds and cultures, which 
have different desires and needs, and seek to make their dream come true of acquiring 
the property that possibly will call home this reality that is repeated daily can be aided 
by the possibilities of computer graphics and features that increase every day. Sub-
scribe to this development is a challenge faced by professionals, educators and stu-
dents in a developing country. 

Climate change, population densities, many variables and many current problems 
can be treated from the use of new forms of design, with the aid of digital tools that 
provide a preview of the issue through simulation and analysis, for the act of 
projecting this mode design means greater comprehensibility of the problem more 
quickly and in the same solution. As an architect, working in the market for over 20 
years and researcher in the field of ergonomics, I realize how the lack of information 
generated in a timely manner can harm the development of the project at any stage. 

As part of the project design of architecture and interior design, considering the 
ergonomic viewpoint, the user must be the starting point for the development of the 
project, however to satisfy consumers needs to be considered beyond their needs and 
desires , capabilities and limitations, the technical specifications of the materials used in 
their own project design and implementation. It is believed possible that with the 
introduction of new techniques of representation and visualization as virtual reality (VR) 
and Augmented Reality (AR), with the use of specific software projects Architecture and 
interior design will have increased its interaction with the client and the professional. 

From the analysis of the theoretical study, questions arose referenced in the use of 
digital tools for the development of architectural design and interior design projects, 
such as the operating cost for software adoption in the design and development of the 
project, its compatibility with gains and solutions, facilitating the relationship of 
software to aid the investigative process demands ergonomic, technical and aesthetic 
derived from the project; relative to earnings caused by the interaction between 
complementary projects, as well as analysis of the expectations formed by the users / 
customers and users / professionals regarding the use of the tool. 

Thus, this research concludes that the proposition of applying virtual reality (VR) 
and Augmented Reality (AR) in the field of Architecture and Interior Design, 
specifically in improving the process of developing a project with emphasis on the 
concepts of ergonomics will deliver real gains to this equation. Furthermore, we 
intend to add visualization processes images from the experiences in the physical as 
well as the relationship of the body in an environment, in order to expand to the 
degree of sensory and cognitive ergonomic studies, providing the user a greater 
interaction  
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