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Abstract - The virtual reality is the next big thing in the recreational world. It might have several benefits that we are yet to 
comprehend due to the current limitations of our technology and we aim to bring virtual reality one step closer to the true 
potential that it has to offer. The enhancement of this technology is based on how far it could be real with the help of gesture 
controls including eye tracking which enhances the level of virtual reality and other body gesture can also simulate in this 
reality. 
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I. INTRODUCTION 
 
What is Virtual reality? It’s simply a simulation of 
pseudo reality that can be used for recreation and 
several other activities like training and exploration. 
As mentioned previously, Virtual Reality is the next 
big thing if the correct steps are taken to implement it 
into our lives. Apart from the obvious recreational 
purposes it can also be used to train candidates in 
several fields like surgeries, craftsmanship, designing, 
warfare, driving, and several others. The 
opportunities are endless. It will be especially useful 
in scenarios where it is not possible to create the 
necessary environment for the training like an 
extremely sophisticated surgery or maybe piloting an 
aircraft in a thunderstorm. Virtual Reality would 
make it all possible. Again as for the exploration VR 
can be a handy tool for tourism too. As soon as we 
develop generic and budget friendly devices with 
photorealistic graphic rendering capabilities, the sky 
will be the only limit. If it can be imagined, it can be 
created, though only in the virtual reality. 
 

There have been several tries to implement virtual 
reality successfully and they date back to the 
1990s.The first Head Mounted Display was 
introduced by Nintendo. Virtual reality did not gain 
popularity in that era due to the several limitations of 
hardware and software combined. It is only now that 
we have been able to touch the very basics of virtual 
reality with our current technology. It is safe to say 
that the true virtual experience is at the very least a 
decade or two away if not more. Our model includes 
a photorealistic environment which will be rendered 
on a PC and streamed onto the HMD, Eye tracking 
with Foveated Rendering, Gesture controls and Voice 
commands. 
 
II. MODEL REQUIREMENTS 
 

For Usage- 
1. An Android Smartphone 
2. A high-end PC 
3. VR Headset 

4. Earphones 
For Development- 
1. Unity 5 
2. Google VR Kit 
3. Android Studio 
4. JAVA Development Kit 
5. JAVA Runtime Environment 
6. Hardware for testing purposes 
 
III. ADVANTAGES & DISADVANTAGES 
 
Virtual Reality has its own set of advantages and 
disadvantages. Though the advantages far outweigh 
the disadvantages it’s only fair to let the user base 
know of both. Thus mentioned below are the 
Advantages and Disadvantages for the same- 
 
Advantages- 
 Make up for unfeasible scenarios 
 Tour the world from the comfort of your couch 
 Immersive experience for the recreational 

activities 
 Will introduce a completely new genre of 

movies, games, and any other such media. 
 Help trainees to gather immense experience 

before attempting the same in real life. 
 Help designers to experience their work in a 

realistic environment before the actual creation. 
 
Disadvantages- 
 Not everyone is comfortable with Virtual 

Reality. It might lead to nausea for some.  
 Might cause the user to get accustomed to the 

VR world which might lead to severe mistakes in 
the real world. 

As its clearly evident that the advantages of Virtual 
Reality far outweigh the disadvantages it would have. 
 
IV. CURRENT VS PROPOSED MODEL 
 
The current model for the virtual reality is in it’s 
infancy. The ideas and implementations are 
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extremely basic and in no way exploiting the huge 
potential VR has to offer. The budget devices use our 
smartphones for the display and the sensors like 
gyroscope, magnetic sensor and accelerometer for the 
inputs. Further it is extremely limited due to weaker 
performance of a smartphone processor. What we 
propose is that we use a high-end pc for the rendering 
purpose and a specialized display for the output. That 
would allow far better performance and quality. Pair 
that with inputs like gesture control, voice 
commands, and eye tracking and we have a complete 
package of true virtual reality. The software aspect of 
the project which is the application of the same can 
be varied according to the interest and goals. Gesture 
control is basically the technology which computes 
the image provided to it through some mathematical 
interpretation. Gesture control is basically hand leg 
and these straight 3-dimensional body part movement 
recognition. Along with Gesture control there are 
some basic other controls that are to be implemented 
in this virtual reality environment we are providing. 
These other types of controls are: - 
1. Facial recognition 
2. Voice recognition 
3. Eye tracking 
4. Lip movement recognition  
 
Among these given controls we are in the initial stage 
going to use only few of them and work on it. It is 
basically the movement of hand that the machine will 
recognize and will be given certain functions through 
it inside the virtual reality environment, it basically 
will enhance the experience specially in the gaming 
part and make it work in a more realistic way. In the 
initial stages the idea is to connect the mobile that we 
are going to use for the virtual reality will be 
connected to a computer and the computer will use 
the web came to capture the movement of the user 
that is using the VR headset. The hardware will 
capture the whole user and then differentiate the 
hands from other body parts through some algorithm. 
This process is called image processing. After the 
differentiation is done the hand movement will 
capture through the same method of image processing 
and will be transmitted to the VR and then the 
headset will function the functionality provided to 
hand gesture. This process is just a prototype and 
further enhancement we are planning to convert it 
into gloves that will be directly transmitting to the 
phone and wont required a pc for image processing. 
 
At the current scenario gesture control is pretty much 
not a new technology it has been basically for over a 
long period of time and is trying to come to common 
people hand through smartphones but is still not that 
common in use and even the common people are not 
very keen to have this technology in their hand 
because basically at current the response time is slow 
and that basically delays work. Eye Tracking is a 
technology that is available but still hasn’t been used 

in the way we are trying to implement in this VR 
environment. So this eye tracking idea in VR is 
basically doing to things: 
1. Enhancing the user experience  
2. Also, the load that is put on the hardware through 

intense graphics will lower 
So, the idea here is to when normally humans see the 
focus of their eyes are in the center where the pupil is 
seeing the side parts are not focused and bit of shady. 
That’s what the eye tracking part will do the eye 
tracking will track the pupil and through the 
algorithm will calculate where the eye is focusing and 
according will lower the graphics of the sides. This 
will put less loads on the process too. The working 
model from our side is still in theory but according to 
the internet higher accuracy can be gained through 
not only camera but also infrared lighting will make it 
more accurate and precise. The infrared will lay down 
a map of our pupil through refraction and the camera 
will capture that then our algorithm will do the 
calculation and the process will be completed. Voice 
recognition is a very simple application to work 
which will work on the voice of the user. It will do 
very simple function that we have to inbuilt. It will be 
just like virtual assistant ex:- Siri, Bixby etc. 
 
V. PROCESS 
 
The making of the software is time consuming and 
complex. We have used Unity 5 for the designing of 
the VR environment. The prototype consists of very 
basic VR functions which is limited to head 
movement. 

 
 
The above picture showcases the Unity 5 designing 
environment. 
 
Once the level designing is finished we will move 
onto scripting the environment for movement and 
other interactions within the VR simulation. 

 
This is the rendering as seen in Unity 5. 
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Along with scripting we want to make it as realistic 
as possible, thus we will be researching on several 
techniques like lighting, collision between polygons, 
wind flow amongst several others. All the data will be 
analyzed and incorporated in the VR simulation. 
Along with the recreational simulation we also will 
be designing a fully functional workspace for VR 
where people can work and train in different kind of 
trades. The initial build will be restricted to text 
related work, at the very best maybe programming. 
Later on we will be incorporating other trades 
including but not restricted to medical, skilled labor, 
sports, intellectual games, driving amongst many 
others. 
 
As for the hardware aspect, we will be using a camera 
to capture the hand motions in the initial builds. With 
maturity of the project we will move onto inputs from 
sensors like gyroscope and accelerometer. This 
approach will allow us to leave room for learning and 
improvements. The eye tracking cannot be achieved 
through a simple camera and thus will require 
something on par with an infrared camera. A normal 
camera would not work due to the insufficient 
lighting inside the Virtual Reality Headset. Although 
results can be achieved via a n infrared camera under 
the same conditions. Also both the eyes will need a 
separate infrared camera since a single one cannot 
capture both eye movements when put an inch or two 
away from the face. Also tracking a single eye would 
lead to lots of calculations that would only lead to 
more load on the CPU which should be avoided since 
VR itself is extremely resource hungry and such 
situations should be avoided. For the audio inputs we 
will be using a generic microphone or the inbuilt 
microphone on a smartphone. The rest of the work 
can be done via software in this regard. 
 
 
 

CONCLUSION 
 
The plan was successfully followed and a prototype 
application for android platform has been created. 
Once all the input devices are up and working the 
build will be moved to windows platform to utilize all 
that a PC has to offer. The prototype works perfectly 
fine and responds to the basic input of users like head 
movement and gaze. 
The following are a few screenshots from the 
prototype implementation for android. 
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