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Abstract— Advances in the field of 3D graphics and the increase in computing power, the real-time visual rendering of a
virtual world is possible in real world. Virtual reality provides new techniques of visualization, composing on the strengths
of visual representations. In some instances, virtual reality can provide more accurately the detailing of some features,
processes, and so forth than by other means, which allows it to perform extreme close-up examination of an object,
observation from a great distance, and examination of areas and events unavailable by other means. In this paper, we propose
and develop virtual rendering of phobias using Unity and Google Cardboard. A dedicated virtual environment is programmed
within which a user can interact with the environment. This interaction is called as Haptic Interaction. Using this technique
it is believed that the phobias could be treated.
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I. INTRODUCTION

Virtual Reality (VR) has significantly developed over the past few years. This development in the field of Virtual reality can
be attributed to the recent advancements made in the field of science and technology. Virtual reality can be stated as a computer
simulated reality, which is capable of replicating the environment and simulating a physical presence of real world or a
visualized world allowing the user to interact with that world. Virtual reality allows a sense of sight, hearing, touch and smell.

In the period between the late 90s and the early 2000s the research and development in virtual reality was carried on
such a large scale that it became widely known. The media and the society used the term virtual reality often without knowing
its proper meaning. The reason being that the technology which is used in virtual reality appeals to common people on a better
and greater extent than the other present technologies like computer generated graphics. This has resulted into a blurry border
between computer graphics and virtual reality [1].

Phobias can be defined as dysfunctional fears of a person of a particular situation or object [2]. Large numbers of
people experience a form of imprudent fear during their lifetime; there are many types of phobias like animal phobia (fear of
snakes, slugs, rats, mice, spiders, cockroaches etc.), social phobia, hydrophobia, acrophobia, dental phobia or claustrophobia.
In addition to the perceived threat, which most of the times consists of common disorders, many small animal phobias are
visible to be related to a feeling of disgust (abominated response towards potential contamination) [2-4]. These animals
persuading disgust, either because they have been historically associated with the outbreak of diseases which led to dangerous
consequences (e.g. rats and cockroaches) or because they possess a natural feature that evokes disgust (e.g. slugs and snakes
are perceived as slimy) [1]. The disgust associated with the fear is demonstrated in the case of arachnophobia by the study of
Olatun;ji et al [3]. In-vivo, exposure therapy has produced better result than imaginal exposure, especially in the treatment of
specific phobias [6]. Exposure to emotional situations and continuous rehearsal are responsible for consistently activating the
cerebral metabolism in brain areas associated with inhibition of maladaptive associative processes [7]. The involvement of
identical neural circuits has been found in affective regulation across affective disorders [8-9].Systematic and controlled
curative exposure to phobic stimuli may intensify the emotional regulation by altering the inhibitory operations on the amygdala
by the medial prefrontal cortex during exposure and structural changes in the hippocampus after successful therapy [10].

I1. BACKGROUND

Applications of virtual reality have been of growing interests due to issues in mental health. These issues mostly deal with
specific phobias, fears of special objects or situations, namely fear of heights, spiders (arachnophobia), open spaces
(agoraphobia), and flying. Virtual Reality has its applications to basic set of symptoms such as post-traumatic stress disorder
[11]. Each of these exploit the power of virtual reality to create situations in which a person can be immersed, but under the
supervision of the psychologist, with most therapies include extensive exposure of the patient to the feared situation. Without
the use of Virtual Reality, the exposure therapy is based on the interaction between the therapist and the phobic. Exposure
therapy is grounded on the principles of respondent conditioning often termed Pavlovian Extinction [13]. The exposure
procedures are divided into three types:
1) The first type of exposure is in “real life.” This type of procedure uses a direct approach with procedures in different
conditions. For example, if someone is suffering from Glossophobia (fear of public speaking) the person may be asked
to address small group of people just to treat that fear directly [12].
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2) The second type of exposure is imaginal, where patients are asked to imagine a situation that they are afraid of. This
procedure is very useful for people who need to confront feared thoughts and memories [12].

3) The third type of exposure is interoceptive, which may be used for discrete disorders such as panic or post-traumatic
stress disorder [12].

There are certain limitations to the existing system of phobia therapy, i.e., without the use of virtual reality:

1) Safety and control: The real environment is not uniform and in-vivo exposure therapy leaves much to chance.

2) Inefficiency in treatment and difficulty in scheduling: Standard exposure therapy can be very expensive because it
usually requires leaving the therapist’s office and therefore could lead to prolonged sessions. Getting an appointment
to the therapist is also difficult.

3) Risk to patient’s privacy: Since therapy is conducted in an open environment there is a potential risk of running into
friends, relatives or family.

4) Limited repetitions of feared situations: The limitations of real world bound the standard exposure therapy, for
example, only one takeoff and landing per flight is possible. Such situations cannot be repeated due to environmental
limitations.

I1l. VIRTUAL REALITY PHOBIA EXPOSURE THERAPY

The purpose of our proposed phobia exposure therapy is to use virtual reality to help patients overcome their phobias through
the developed virtual environment. This virtual environment would be developed using Unity, Google Cardboard and an
android device. These components allow in providing therapy at an affordable price.
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Fig. 1: Architectural Diagram

The diagram in Fig. 1 explains the architecture and internal working of interaction between the proposed model of
virtual gear and the patient.

The controller in the above diagram works as a supervising component which governs all the processes occurring
within the system and also acts as the only component which is connected to the user interface, any major/minor change in the
system would be displayed on the screen through interface. Magnet motion is the special component in the device used for
rendering virtual reality environment and is used mostly for walkthrough within the environment. We would now be looking
into the various components of the phobia exposure therapy.

A. Unity

Unity is a cross-platform game engine; which is developed by Unity Technologies. It is used to develop video games for PC,
consoles, websites and mobile devices. It’s a complete ecosystem to build a business on creation of high end content and
connecting to their most enthusiastic and loyal customers and players. C# and JavaScript are the programming languages used
in Unity.

The Fig. 2 gives an overview of an environment developed using the Unity software. It helps us to know the various
features of the Unity software and its ability to provide high quality graphics without major complexities.
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Fig. 2: 3D Cube developed using Unity Software

OpenGL is another software which is used for developing virtual reality environment. It is a platform independent

application programming interface used for generating graphics.

The TABLE 1 provides us with the information about how OpenGL differs from the Unity software. OpenGL is an
Application Programming Interface (API) whereas Unity is used for developing high quality graphic components using APIs.
Unity’s user friendliness has made it a popular choice over OpenGL.

UNITY | OPENGL
High performance v v
No Limitation v X
Easy to use v X
Low level Interference X v
Manual v v
Documentation v v

Table 1. Comparison between OPENGL and UNITY

B. Google Cardboard

A fold out cardboard mount for mobile phone was developed by Google which is a virtual reality platform called as Google
cardboard. Google provides guidelines for making the cardboard. It consists of focal lens, magnets, a hook and loop fastener
such as a velcro. At first the user would accommodate himself with the virtual reality device, then the user would select the
phobia he wishes to encounter with help of vertical movement arrangement on the Ul (android device). As per the choice, the
data would be retrieved from the data module in relation to the selected phobia. This would be the input to the simulation
engine. Later, this simulation engine would start processing the virtual environment and the user would confront his/her phobia
through the environment rendered on the screen. Thus, user can also judge his/her ability to withstand fear by degree and time
of being exposed to the phobia. Cardboard SDK allows us to reconfigure the environment created through the Unity software

into the required configuration of the cardboard.

L]

Fig. 4: View through the Cardboard

The Fig. 4 explains pictorially the environment patient would see through the virtual reality gear.
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IV. CONCLUSION

Virtual reality phobia exposure therapy would allow increased safety and control, i.e., the use of virtual reality would grant
more control to the therapist for the treatment leading to a more efficient treatment. It would also permit ease of scheduling,
i.e., standard exposure therapy can be very costly since it usually requires leaving the clinic and leading to extended sessions.
It would also lead to less risk of patient’s confidentiality, i.e., since therapy is conducted within the clinic, there is no risk of
running into friends, family or relatives and lastly it would allow the therapist to carry out unlimited repetitions of feared
situations, i.e., the use of virtual reality grants the therapist ultimate control over stimuli for the perfect exposure; standard
exposure therapy is bound by real world limitations.

After studying all the research, we come to know that the benefits of using virtual reality for phobia exposure therapy
overcome the drawbacks of the primitive method of exposure therapy. The current system depends very much on the
imagination of the patient, which could be very difficult in certain cases, with no such issue in virtual reality. Hence, the use of
virtual reality eliminates many of the difficulties in phobia treatment.

V. FUTURE WORK

We are currently testing our model experimentally by developing the environments for a few phobias namely, arachnophobia
(fear of spiders), acrophobia (fear of heights) and claustrophobia (fear of dark places). These phobias are considered to be the
most common types of phobias. Depending on the outcomes of the testing phase, more phobias and their environments would
be added to our database providing help to patients suffering from varied conditions. Along with additional environments, we
would also be adding a login framework. This would provide increased confidentiality to the users and allow us to have unique
data about each individual patient.
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