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ABSTRACT

The goal of this project is to design and develdpah than can be used to detect or treat inteliadisabilities
on a general population diagnosed with phobia ighte. The investigation consists on creating arouative
method that could be used to treatment of this jabjpm. As main tool we use Blender game engingh whis
game engine we explore different ways to treat thétal conditions using a virtual reality enviraemh for
population with phobia to heights. As results @ finst stage of the investigation we end up witheaperimental
design of the environment to treat patients witblpa to height. For the second stage we end up avitiitual
reality environment that simulate a panoramic dtavi treat patients with phobia to height.
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RESUMEN

El objetivo de este proyecto es disefiar y desarratha herramienta que se puede utilizar paratdetedratar la
discapacidad intelectual en una poblacién genémghdsticados con fobia a las alturas. La invesiigaconsiste
en crear un método innovador que podria ser wlitizzara el tratamiento de esta poblacién. Comahegenta
principal que utilizan el motor de juego en Blend®m este motor de juego se exploran diferenteseraa de
tratar estas condiciones mentales utilizando uoreatde realidad virtual para la poblacion condiadbias alturas.
Como resultados de la primera fase de la invesfigatos encontramos con un disefio experimentaineelio

ambiente para tratar a pacientes con fobia afasaal Para la segunda etapa nos encontramos camtamo de
realidad virtual que simula un ascensor panoraipéca tratar a pacientes con fobia a las alturas.

Palabras clavesRealidad Virtual, Fobia, Blender

1. INTRODUCTION

The project consist designing an application tiatiates a virtual reality environment of the reairld that can
be used by therapist or specialist to bring thessgssion to treat patients with phobia to heighités tool will be
use to make that fists step of preparing the pabefore a real confrontation of his phobia (Camstelo et. al
2003). The application has a great utility becacese prepare the patient in safely way without ahysgal
injuries. The investigation is really important base actually in Puerto Rico do not exist any wfoVirtual
reality to bring any kind of therapy.

In Puerto Rico there is a high population that paxblems with phobia. A phobia is defined as theslamting
fear of a situation, activity, or thing that cause®e to want to avoid it. The three types of phekiee social
phobia (fear of public speaking, meeting new peopleother social situations), agoraphobia (featbeing
outside), and specific phobias (fear of particalams or situations). For our investigation we feed on the
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specific phobia of heights. Helping those who suffiem phobias is thought to be most effective when
psychotherapy and medications that are specifichto treatment of phobia are both used. One form of
psychotherapy involves the supportive and gradygadsure of the individual with phobias to circunmstes that
are increasingly close to the one they are phobtuta(desensitization). These situations can eitoesist of
actual exposure or virtual reality environment. Tingin goal of the virtual reality therapy is to egp the patient
gradually to a virtual reality environment insteagosing the patient to a real world environmerne@a, 2011).

At the final stage that the patient feel conforgablith the exposure in the virtual reality envir@mhthen the
patient will face the real world situation basedhismphobia (Miré J, Huguet ,2007) (Pérez-Sala8820

2. VIRTUAL REALITY

Virtual reality (VR) is a term that applies to comter-simulated environments that can simulate @aygiresence
in places in the real world, as well as in imagynaorlds. Most current virtual reality environmemte primarily

visual experiences, displayed either on a compsteeen or through special stereoscopic displays stune

simulations include additional sensory informatisach as sound through speakers or headphones.

Virtual reality is often used to describe a wideiety of applications commonly associated with inngiee,
highly visual, 3D environments. The developmentG@AD software, graphics hardware acceleration, head
mounted displays, database gloves, and miniatioizdias helped popularize the notion. In the bodie T
Metaphysics of Virtual Reality by Michael R. Heimmeven different concepts of virtual reality arenitfiéed:
simulation, interaction, artificiality, immersiotelepresence, full-body immersion, and network camication.
People often identify VR with head mounted displagd data suits.

2.1 TYPES OFVIRTUAL REALITY

There is more than one kind of virtual reality; rdhare different schemas to classify different kimh virtual
reality environments.

1. Immersive virtual reality is a hypothetical futieehnology that exists today as virtual realitypadjects,
for the most part. It consists of immersion in atifiaial environment where the user feels just as
immersed as they usually feel in consensus reality.

2. Desktop virtual reality refers to computer prograimst simulate a real or imaginary world in 3D fatm
that is displayed on screen (as opposed to imneexsitual reality).

3. Simulation Virtual Reality works using a virtualatey interface that brings together a 3D modetezl
apparatus and a virtual visualization of physidalagions in an interactive manner.

2.2 ADVANTAGES OF VIRTUAL REALITY THERAPY

There are distinct advantages to using a therapisirolled, simulated environment for the treatmeinphobias
and other anxiety disorders. These include:

» Greater safety and unlimited repetitions— The simulated (virtual) environment can be cdted easily
to ensure that patients receive the appropriatereqce in a safe manner, and the entire course of
treatment can be completed within the securityheftherapist’s office (Rabago, W. J., 2011).

» Better use of therapy session Patients don’t waste time going into the reakldion search of the
experiences that cause them anxiety. By controflihgspects of the simulated environment, theagbist
can repeatedly expose patients to each phase adrgfovoking event until it is mastered, which can
greatly shorten the time required to overcome tieb in comparison with traditional therapies (fitkes
et. al., 2011).

» Easily scheduled, confidential sessions Because patients receive treatments in the pistsa office,
each session fits within the standard 45- to 50dbtaintherapy hour, multiple sessions can be schddule
within the same week to accommodate our patiect®dules, and patients don’t run the risk of rugnin
into friends or becoming panicked in a public plaeevacy is further protected with free, convemjen
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privately accessed parking (Suarez, et. al., 2011).

* Insurance reimbursement of fees- Unlike many traditional treatment programs tegfuire real- world
experiences, VR sessions can be completed inHaasan hour, with a full successful course of tresuit
often completed within six to eight sessions. l@se reasons, VR sessions are often covered bgahedi
insurance plans. Please note that except for gaatits in Duke employee-health plans, the Dukeudirt
Reality Therapy Program is a fee-for-service cliiidake University, 2012), (Yang, et. al., 2011).

2.3 PREVIOUS WORKS

In the University of Georgia Tech they do a studyhow important is the potential of the virtual ligain the
therapy to heights phobia (Dryden, et. al., 20{@pleman, 1995). Two weeks later they evaluatepttent in
anxiety and attitudes and then was compared ta stidents afraid of height that have not takenthieeapy.
Finally they find that the anxiety of the patienadually were lower and finally surpass his phobia.

In Georgia Institute of Technology they conducteaegarch about virtual reality with patient afraidheights
(Mast, 2000). They create a 45-floor building wikie transparent floor that pass from a river totlagoplace.
The reaction of the patients was that it was somegthiery real. They apply the therapy by the neeghwbia
level has. Dr. Rothbaum expose their patients aBOuio 40 minutes in the situation because he \mdi¢hat
sooner or later the anxiety will disappear (Holn30)3). They end up with results that the patieats now go
up a 75-building story with out fear.

The Human Interface Technology Lab (HITLab) is dtrdisciplinary research and development lab whesek
centers on human interface technology. This labawnalkifferent experiments on different kinds of dépant
with the University of Washington. They work onaaly afraid of spiders and they apply virtual rgatliterapy to
resolve that phobia. The results were impressiwaloree no she can really touch a real. The phobsacweed
spider (Hoffman, 2003), (Toon, 1995). This typdlarapy has been seen all over the world.

3. DEVELOPMENT ENVIRONMENT

3.1 SOFTWARE

For the design of the virtual reality software we&eua game engine called Blender 3D 2.62 for Wind@ws
operating system (Blender, 2012). Blender is freenosource 3D computer graphics software usedréate
films, visual effects, 3D application or video ganeBlender 3D was released on 1995 and use python
programing language for scripting. Python is a Hig¥el programming language, is used in Blendera3bDa
scripting language, to be written and execute erflth We select Blender 3D as secondary grapldeaign tool
because is very suitable to our needs of this protender is an open source application this nieabhwe don't
have to invest any money on the progravticfosoft, 2012) It's a powerful graphic engine used in popular
movies and video games capable of crating beawfiiphic to our project need.

Has primary tool for game engine we use Unity 3Dity)3D is very similar to Blender 3D the only difence is
that Blender 3D is very powerful for designing dddity 3D is very powerful on game engine graphickes
What we do is that we design all the visual figumad objects in Blender 3D and then we export tlodgects to
Unity 3D. Finally we create all the scripts in UnBD for all the functionality that we need in oartual world
design.

3.2 HARDWARE

For the hardware we are using a gaming computéas. dmputer is normally configured for gamer beeaitis
gives the advantage on the computing power andhgrsypower that we need. In addition we have thei¥u
WRAP 1200 3D Glasse¥(izix, 2012) This glasses creates an illusion of a virtudlitsefor the user.

3.3 INTERDISCIPLINARY WORK

11" Latin American and Caribbean Conference for Enginering and Technology
Cancun, Mexico August-16, 2013
3



In our investigation about virtual reality we fimdit that exist three types of virtual reality. Tiheee types are:
immersive virtual reality, desktop virtual realig;d simulation reality. For our project we chodsat the best
choice that adapt our need is the desktop virteality. Why the desktop virtual reality? Becausewild like
to have the immersive but we don’t have money thige that kind of virtual reality. To archive uidl reality
that a patient that is going to take a therapyisessn feel the sensation of reality of the reatld/virtually.

We worked with the Department of Psychology atuiméversity of Turabo and attended the recommendatas
experts in the area of phobias and the most releeanommendations are:

» Make the virtual reality with an option of pause.
* Use motivational effects like applause, voices gcheetc.
* Read the heartbeat to measure the stress.

The virtual reality therapy can be an effectivel tmouse. Both says that this is a very new conbeptthey are
certain that this kind of tool really works and danused for their patients to test it (Wong, kf.2012).

4. ANALYSIS OF RESULTS

4.1 STAGE I. DESIGN

To give good simulation of a real world environmesat decided to use Blender 3D software. Our destgicept
is to design an environment that uses first pexdew to give more reality and feeling to the pap#nt, Figure
land 2. The design consists on a 3D world whergdlient will see plants, sun or lights, landscagaeking slots
and a building with panoramic elevator. At theialistate of the therapy the patient will see tredscape and the
building from the parking, this will help in the mtal preparation of the patient before start ggrhright inside
the panoramic elevator, also, the patient can niside the virtual world and look what is around.

Figure 1: Screen Shot of the actual design in Bie 3D

The main object on the design is the elevatorwhiidimake the patient confront the phobia in a safeay.

4.2 STAGE Il . DEVELOPMENT
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In our second stage of design we decide to implémerw virtual reality environment. This idea cenbecause
the previous design has some limits to archivegoal. We continue to use Blender 3D software hétsvace of

design the virtual reality environment and the ¢ogrograming side. Our design concept is to design
environment that uses first person view to give enaality and feeling to the participant. The designsists on
a 3D world where the patient will see plants, sulights, landscape, parking slots and a buildiriidp wanoramic
elevator. In this second stage of the therapy sofiwhe patient will see the landscape and thelibgilfrom the

parking, this will help in the mental preparatiohtlee patient before start gaining height inside ganoramic
elevator, also, the patient can move inside thwalirworld and look what is around. The main objestthe

design is the elevator that will make the patieifront the phobia in a safety way. The way we wadi it is

giving the therapist the way to start the elevafoing up and down by hitting a key in the keyboardl the
ability to pause or stop the elevator in case gf@mergency. A heart beat monitor that the thetayilshave to

monitor the patient anxiety measures this.

~—
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Figure 2: Screen Shot of the actual design rendarBtender 3D
This design include:

* Design the first person view
* Design the panoramic elevator
0 Shape and transparent panoramic view
o0 Elevator controls
0 Sounds
* Integrate elevator to building design
* Design and code the software that will serve as interface between the user and the graphic design

4.2.1. FUNCTIONS

As mention before Blender game engine is a powedol to game programming and design. One of the ke
features that Blender has is the ability to usén®ytcode to manipulate behaviors in the designgamde logic.
With this feature we were able to implement somrefions and behaviors in Blender game engine toiaeour
goal. One of the key features that we start dewafpwas the first person view. The firsts perscawis the key
feature for the patient feel the virtual realitywganment like it is on real life. The key ideavihen the patient
use the glasses it would see like it is in real lif

In figure 3 we can see that we are using a bokasglayer. Why use a box? We use a box becaugsatjer will

never see it so we don't need to focus on creaingsually good player design. In the upper partattach a
camera that becomes the player eyes to the vitadt. Now that we have the player and the playewwve

need to create the logic to make possible the plageigate the virtual world. To do that we use libgic that
Blender game engine has.
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Figure 3: Screenshot of the player

Blender game engine logic design comes in thremifta One is the sensor; here you can add manys tgpe
sensor for the game engine can monitor some beisa@econd we have the controllers; this one igitdor us
because is the one part that becomes the bridgedt@ur code in python to manipulate the data. #mally the
actuators; the actuators are responsible of cdinganimation and frames with many different maggpions.

Camera.001

Figure 4: Game logic that acts on the player

For the game logic of the player we are using feemsors has shown in figure 4. Two sensors to aottite
gravity and collisions and one to enable the kegth@and another to enable the mouse. These founisease
connected to a python script to control the molkegboard keys to move, jump, gravity and speedhefaayer.
Finally when we add these parts all together we ignavith a player with natural movement around \thieual

world.

Figure 5: Automatic doors opening to enter theding lobby
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Another finally functionality that we add for theser feel more real the virtual reality environmnautomatic
door opening of the lobby shown in figure 5.

To create the automatic door opening we createipt aesing animation and the logic editor in Blendame
engine. First we create a simple animation of J¥0that is equal to 4 seconds to open the doocan8dn the
logic editor we add a near sensor. A near sensaoitarovhen a player is around 3 ft. from the do®4th this

activate the sensor sends a signal to the contralid then passes to the actuator. In our casadh&tor is
action. The action that we attach to the sensorth@animation. With all together connected evangta player
is near the doors will open automatically and wtten player get out from the near sensor range tloesdwill

automatically close.

The most important functionality is the elevatoheTelevator is the one that is going to give tophgent the
feeling to surpass the phobia. We design a pancralavator, this means it has crystal wall all aber elevator.
What want to present to the player or patient ésféel of fear to heights. How? We create has wetiow earlier
very height building with a panoramic elevator. Hias elevator start going up the patient will nettbe height
because we add buildings around the virtual enwilemt. The more higher the elevator he or she willthe
building higher. The features that we add to theyatior are door opening because we what the pfagéthe
sensation of calling an elevator. The other onesttae abilities to go up and down between floord Brake an
emergency stop. The emergency stop is an impdeatire because the patients becomes nervous imuarnxe
can stop the elevator at any time and go downddaibby.

4.2.2. CONTROLS

Figure 6: Game logic for the elevator

To navigate the virtual reality world we assignffegient keyboard keys. To move front, back, leftl aight we
use the keyboard keys W, S, A and D. To jump wegasbke space bar. For looking around 360 degreascgn
use the mouse. Finally to control the elevator weehtwo functionalities. The first is to open tleodwe assign
the key O in the keyboard and to close the elewddor the key P. Now for the elevator can go up @man we
assign the key for up andv for down. All these keys explained are picturefigare 6 and figure 7.
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“Control Key Legend

‘w: move front  O: open elevator door
S:move back P: close elevator door
A: move left A:move elevator up

D: move right  V:move elevator down

Figure 7: Control key functions

4.2.3. PROTOTYPE / TESTS

In stage Il we take the design to a whole newllew& decide to change or migrate our Blender 3Eigieto a
new game engine. This decision was made becausel@I8D game engine have to many graphics problems
when running the game engine. This new game engsed is called Unity 3D. Unity 3D is more pure game
engine that deliver very powerful graphics detdtst our case this migration resolves every detdii problems
from Blender 3D design.

Unity resolves the occasionally not transparentgsethat we have in the building. Another issuelvesis the
ceiling of the lobby. Before in Blender 3D the o®l was transparent but in Unity 3D the ceilingnist
transparent, how it's suppose to be. And finallyUnity the game engine runs more smoothly with less
computing requirements.

When we migrate the design from Blender 3D to UBIygame engine we encounter a new challenge.nivis
challenge is the scripting code that we have omdie 3D. In unity the migration don't include theripting

because Unity 3D don’t use Python programing lagguar scripting. Unity 3D use C# programming laage
for scripting. This means to us that we need tater@ whole new scripts to make work the functitved we
already have in Blender 3D. The only advantagdas e have is that we understand better C# pragmag
language, and that give us an advantage in crea@ngscripts easily with the programming referetinag Unity

3D has. The functions that we have in Unity 3D gangine design are pretty much the same that we foav
the Blender 3D game engine design. One of the mgstrtant is the first person view. This is onetloé most
important because it let the player move around sam@lthe virtual world. To archive that we usegarg that
Unity 3D recommend. It's a figure cylindrical taath the camera that becomes the eyes of the plakew in

figure 8.

Figure 8: Player screenshot
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This camera attach to the figure becomes what Wedcthe player. Now to move around and see theialir
world we create a script to make that possible.

Next we made the scripts for the elevator. Thitheés most important part of the design. Because hamge to
Unity 3D and we have now real transparent windowsikating a panoramic elevator. For this we havdddhe
same has the player, migrate the logic made ind&e8D to Unity 3D. This part it was made easiext thve
tough because Unity has some function for trarmsiatif object in his reference. We only modify theséues to
work only with an assigned key from the keyboard areate a limit for how high and low the elevatan go. In
addition the elevator can be pause just by relgabia key while going up or down.

To navigate the virtual reality world we assignSedent keyboard keys. To move front, back, leftl aight we
use the keyboard keys W, S, A and D. To jump wegagsbe space bar. For looking around 360 degreascgn
use the mouse. Finally to control the elevator aeehtwo functionalities. The first is to open th@dwe assign
the key O in the keyboard and to close the elewdor the key P. Now for the elevator can go up dman we
assign the key U for up and J for down.

When we finish the design in Blender 3D we staingasome tests. These tests include running andngov
around the virtual world, testing the function&#iand test the glasses. Immediately we find aitabtr design in
Blender 3D would not work because it has a lotrobfems. These problems include graphics and gayeyut
smooth. To resolve these problem we decide tottekeisk and migrate to Unity 3D.

After finishes the migration we start doing the sat®st. We found that our design was ok the promes the
game engine. All the graphics runs good and veryashhy. Testing the glasses with the virtual walt taking
the elevator test you can feel the altitude oftthiéding.

5. CONCLUSION

In conclusion we can say that all the goals offyoject were met. We can say that virtual reabta inew way to
start treating people with many problems safelye Vintual reality has a lot of potentials but th@yoproblem is
that is very expensive. Now the next step couldstaet using the software a make real test with |gewith
phobia to heights. This could bring to the Univigrsif Turabo and us a new era of innovation in fied of
therapy.
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