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Abstract 

 

Modern virtual reality is an ever growing subject in today’s society. I delved deeper into some 

key moments in the development of modern virtual reality. Oculus Rift has shown incredible 

potential. Some developments even seek to envelope the human senses in virtual reality as 

well.   With several different approaches to the same solution there are many ways that the 

experience can affect the overall immersion of a consumer into the product. 

 The tests I performed were primarily focused around the interaction between the human 

senses and immersion. The immersion can be increased or decreased by basic means of 

stimulating the human senses. This test was implemented by having volunteers participate in 

two phases in a supervised environment. In the first phase, the participants were subjected to 

an increase in immersion by stimulating senses other than their eyes and ears. The second 

phase involved reducing the participants’ sensory stimulation to see what the difference in 

immersion would be between the two phases. 

 The results of the investigation show that manipulating the human senses does have an 

impact on immersion when using virtual reality. Immersion can be affected by increasing or 

decreasing the stimuli for the human senses.  



 

 

III 

Table of Contents 

 
Abstract ................................................................................................................................................... II 

Table of Contents ................................................................................................................................... III 

Terms and Abbreviations ....................................................................................................................... IV 

1. Introduction ......................................................................................................................................... 1 

1.1 Forewords ...................................................................................................................................... 1 

1.2 The outline of the study ................................................................................................................ 1 

1.3 Previous Research ......................................................................................................................... 2 

1.4 Purpose and Research Question ................................................................................................... 4 

1.5 Method .......................................................................................................................................... 5 

1.5.1 Contextual Review .................................................................................................................. 5 

1.5.2 Data collection During Tests ................................................................................................... 5 

2. Contextual Review ............................................................................................................................... 6 

2.1 Historical years to notice in Virtual Reality development ............................................................. 6 

2.2 Virtual Reality by definition ........................................................................................................... 9 

2.3 Head mounted displays ............................................................................................................... 10 

2.3.1 Background ........................................................................................................................... 10 

2.3.2 Hardware and development ................................................................................................ 11 

2.4 Immersion and presence ......................................................................................................... 12 

3 Proceeding The Test ........................................................................................................................... 14 

4 Result .................................................................................................................................................. 16 

5 Analysis ............................................................................................................................................... 18 

5.1 Phase 1 ........................................................................................................................................ 18 

5.2 Phase 2 ........................................................................................................................................ 19 

6. Discussion .......................................................................................................................................... 20 

7. Conclusion ......................................................................................................................................... 21 

References ............................................................................................................................................. 22 

Appendix A ............................................................................................................................................ 24 

 

 



 

 

IV 

Terms and Abbreviations 

 

Artificial environment – An environment created or simulated by human means. 

Bits per pixel – A measurement of computer data that each pixel can store in which a higher 

number means more variations of colors can be displayed. 

Correlation – A mutual relation between two or more things. 

External means – An outside source. 

Field of view – The extent of the visible image field that can be seen. 

Handheld – Object compact enough to be used in hands or being held. 

Head mounted display (HMD) – A hardware device used with virtual reality that is mounted 

to the users head when in use. 

Head-tracking – Monitoring of head movements. 

Hz – Cycle per seconds or how many times an action is performed per second. Often used to 

measure how many frames per seconds a screen refresh. 

Immersion – To become engaged or involved. 

Kickstarter – A service that helps finance ideas and companies by commercialize it and have 

those interested donate towards it. 

Latency – The delay of data between two devices. 

LCD screen – Liquid Crystal Display, a screen type designed to display readings 

continuously. 

LED light – Light Emitting Diode light 

Location sensor – A device that permits position measurement. 

Magnetometer – Instrument to measure the magnetic field emitted from Earth to help 

determine height. 

Monophonic – A single channel sound system. 
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Neurorehabilitation – A complex medical process to aid recovery from a nervous system 

injury and to minimize or compensate for any functional alterations 

due to the injury. 

Oculus Rift – Head mounted display system developed by the company Oculus Rift VR. 

Offset image – Is the distance between the centers of the lens to the bottom of the displayed 

image. 

OLED screen – Organic Light Emitting Diode screen. 

Panoramic view – A wide view of an area in all directions. 

Phantom limb – The experience or sensation in an area of a missing limb or body part. 

Positional tracking – A form of global position tracking allowing the device to track the user 

of their current location. 

Presence – The effectiveness of therapy, to calm the mind.  

Prototype – The original first produced unit. 

Questionnaire – A form containing a set of questions. 

Screen tearing – When areas of a screen does not line up properly leaving parts of the screen 

unaligned.   

Sensory – To feel or experience a sensation. 

Simulator – A machine or software that simulates environments or other conditions for 

various purposes. 

Stereoscopic view – The viewing of objects as three-dimensional. 

Stimuli – An action, agent or condition that causes a stimulation. 

Vertigo – A sensation that causes a person to experience a loss of balance. 

Virtual Environment – A software generated environment were interactions take place. 

Wireframe form – A computer-based 3-dimensional model compiling of simple geometric



 

 

1 

 

1. Introduction 

 

1.1 Forewords  

There is an increasing amount of information on the development of virtual reality. We learn 

more about how virtual reality can manipulate the human senses and what we can do with that 

knowledge as we develop this technology. 

1.2 The outline of the study 

This report will begin by covering a thorough background of virtual reality by defining the 

field and important milestones in development. The research was done by looking over 

previous research and literature to lay a foundation for this reports research question. 

Then this report will display the results of the two phase test and launch a discussion on how 

to interpret the data.  The focus of the test was to see what had the largest impact on the 

human senses and what conclusions can be drawn from that based on this test. 

  



 

 

2 

1.3 Previous Research 

Similar research and tests have been conducted to see what kind of effect virtual reality can 

have on the participants. This is not a new idea by any means but it is still a strongly emerging 

technology. 

A book written by Clare Regan (1995) describing an overview of the history of virtual reality 

along with a test to see what affects and causes nausea when using head mounted displays 

together with medicinal means lower the effect of nausea. According to Regan (1995) her 

research is presented from a specific perspective:  

This paper is written from a human factors perspective and discusses research 

into some of the side-effects of head-coupled immersive virtual reality. The 

paper provides a broad overview of the history of virtual reality and highlights 

some of the important current human factors issues. Reasons why side-effects of 

virtual reality technology may be expected are then discussed with particular 

reference to the literature on motion sickness and simulator sickness. (Regan, 

1995, p. 1) 

Regan’s book gives insight about how virtual reality can affect the senses and vice versa. The 

research that she performed does not answer the question that this report seeks to discover. 

 

Another test was carried out by the Department of Manufacturing Engineering and Operations 

Management, University of Nottingham in the year 1999. In which they tested Virtual Reality 

Induced Symptoms and Effects with a participation sample of 148 individuals. 

Cobb et al. (1999) reports:  

An experimental program of research was carried out to assess the potential 

health and safety effects of participating in virtual environments (VEs) via head-

mounted displays (HMDs). This paper presents the results obtained from nine 

experiments examining the effects experienced during and after participation in 

a variety of VR systems, VE designs, and task requirements, for a total 

participant sample of 148 individuals. A combination of methods including self-

report scales, performance measures, physiological indicators, observation, 

interview, and user attitude/opinion questionnaires were used to measure 

simulator (VE) sickness, postural instability, psychomotor control, perceptual 

judgment, concentration, stress, and ergonomics effects (Cobb et al., 1999, 

abstract, p. 1). 
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This test revolved primarily around the negative bi-effects virtual reality usage could have on 

the senses and not around whichever it could increase or decrease the immersion by outside 

sources.A test was performed in London about virtual reality in neuroscience research and 

therapy. How by immersion can inflict various brain activity depending on how immersive 

the virtual world becomes. (Bohil et al., 2011, abstract, p. 1). 

Virtual reality (VR) environments are increasingly being used by neuroscientists 

to simulate natural events and social interactions. VR creates interactive, 

multimodal sensory stimuli that offer unique advantages over other approaches 

to neuroscientific research and applications. VR's compatibility with imaging 

technologies such as functional MRI allows researchers to present multimodal 

stimuli with a high degree of ecological validity and control while recording 

changes in brain activity. Therapists, too, stand to gain from progress in VR 

technology, which provides a high degree of control over the therapeutic 

experience. Here we review the latest advances in VR technology and its 

applications in neuroscience research. (Bohil et al., 2011, abstract, p. 1). 

 

The psychological effects are believed to be able to help therapists in their work. Therapists 

can create specific environments to put their patients through.  A patient with a fear of heights 

could confront that fear with virtual reality but without any of the actual physical danger. 

Increasing the degree of immersion could improve the effectiveness of therapy. The test they 

performed relates with the question how immersion affects the senses by external means and 

utilizing a virtual reality. 
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1.4 Purpose and Research Question 

The study is divided in to two parts that are investigating virtual reality. The purpose of the 

first part, a contextual research, is to collect and gather up information regarding the modern 

definition of virtual reality in which the creation of a world inside our living world takes form 

by the growing usage of digital media. Virtual reality affects the human senses such as touch, 

smell, sight, and hearing. By stimulating intense reactions in these senses virtual reality aims 

to create a more immersive feeling with various media. The second part of this investigation 

is a test to look into basic means of affecting human senses to increase immersion.  

The general purpose of the test is to see how modern virtual reality brings immersion to the 

users. Especially, how virtual reality affects the senses in order to further enhance users 

experience in the virtual world.  

More specifically, the test aims to discover if breaking immersion affected the experience 

depending on which sense was tested.  Any negative effects related to the loss in immersion 

were tracked accordingly with the sense being tested in an attempt to find any correlation. 

As a result, the research question is formulated as follows: 

 

Does affecting the human senses by outside sources increase or decrease the immersion for 

users using the virtual reality head mounted display Oculus Rift? 
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1.5 Method  

 

1.5.1 Contextual Review 

I systematically gathered information for my research by utilizing various search engines 

online.  My initial focus was on articles that were relevant to past research in the virtual 

reality field and what effects there were on the human senses. 

 

Another source of information was the forums that discussed the Oculus Rift (Oculus VR, 

2014) product that was used for this test. Members had access to the latest information 

regarding Oculus Rift development and the system. 

 

Lastly I used the university library system to find articles and books in their archives that 

would be relevant for the subject and this test. 

 

1.5.2 Data collection During Tests 

Method of data collection was based on face-to-face interviews in which the participants 

answered a questionnaire. The test subjects answered questions after each of the two phases of 

this test. The interview method was more qualitative then quantitative as only 10 participants 

performed both parts of the test. The participants were asked whether the sensation of 

immersion had increased or decreased by outside sources. Full overview of the questions can 

be found in Appendix A. 
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2. Contextual Review 

 

2.1 Historical years to notice in Virtual Reality development 

In the1860s panoramic murals started to appear, utilizing a 360-degree art projection. A sense 

of virtual reality was imparted by putting the viewer in the center of a circular art contraption 

as it rotated around them. This contraption gave the viewer the sensation of being inside a 

moving environment because it primarily affected their sight (Oettermann, 1997). 

During the 1920s and 1930s the first vehicle simulation created for flight trainers were built to 

simulate flying missions in complete darkness. The purpose of the simulator was to produce a 

sensation similar to flying at night with limited vision outside the cockpit. The pilots had to 

fully rely on their ability to read aircraft instruments in conjunction with the map provided to 

navigate the virtually created mission (Baumann, n.d). 

In the 1962 Morton Heilig created a virtual reality prototype named Sensorama (figure1) 

which put the user in a small cockpit seat. After the user was seated they would be displayed a 

short film that would stimulate the users senses of sight, smelling, touch and hearing. The 

machine itself was bound to the single movie track “A bicycle ride through Brooklyn” making 

the machine follow a script for when to activate its different abilities in order to heighten the 

immersion. The capabilities he had were as follows: scents for smelling, vibrations for touch 

along with tilting the seat for when the bicycle tilted in the movie, sounds in stereo for hearing 

and the movie frames for the sense of sight. It became one of the first virtual reality machines 

to try and affect as many senses possible for the user. Sensorama never left prototype stage 

because it lacked financial interest from the public (Heilig, 1962). 
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Figure1: A person operation a Sensorama,  

 

In the 1968 Ivan Sutherland and his student, Bob Sproull, created an augmented reality helmet 

(figure 2). Their invention is widely considered the first virtual reality experience combined 

with an augmented reality display system. Using the display they could showcase virtually 

created rooms in wireframe form inside a computer system. The head mounted display 

required suspensions to help the operator withstand its heavy weight which left the user 

unable to move their body around freely. Instead, they would have to rely on slow head 

motions to look around inside the virtually created rooms (Hutchinson, 2014). 
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Figure 2: “Sword of Damocles” system, Ivan Sutherland, Doug Sproull 1965,  

 

During the 1977 a computer created virtual reality of Aspen city, Colorado in the United 

States of America was created. The user was free to wander the streets of Aspen inside the 

computer software. The simulation was created by using a series of photos taken along the 

city streets giving the illusion for the user that they were walking along the streets of Aspen. 

The computer system was called Aspen Movie Map and it was created by Massachusetts 

Institute of Technology (MIT) USA (MIT, n.d). 

In the1990 “Virtuality” was launched as part of the Computer Graphics 90s exhibition staged 

around London’s Alexandra Palace to be displayed by Jonathan Walden. Being part of the 

world’s first mass produced and linked virtual reality based entertainment system. This virtual 

reality computer system was to include both a head mounted display in conjunction with 

exoskeleton gloves to stimulate the sight, hearing and touch senses for its gaming experience 

(Flowle, 2014). 

In the 1991 Virtual reality was successfully used to drive, in real time, a Mars lander sent up 

by National Aeronautics and Space Administration. The challenge to work around the 

communication delay from Earth was surmounted by a computer simulated tele operation 

designed by Antonio Medina. The project helped the lander to navigate Mar’s rocky surface. 

(IgnisVR, 2013) 

During the 1995 Nintendo launched Virtual Boy (Nintendo, 1995) home entertainment system 

as one of the first handheld virtual reality devices using a stereoscopic view of black and red 

colors to project a sense of 3D for the user.  
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In 2007 Street view was released by the company Google, granting internet users the ability to 

receive panoramic views from across the globe. The photos used inside the software were 

taken manually by Google personnel on street levels primarily within cities to save storage 

space for the photo data (Google, 2007). 

During the 2012 the company Oculus VR was founded and started working on the popular 

multipurpose head mounted display unit Oculus Rift (Oculus VR, 2012). 

 

2.2 Virtual Reality by definition 

The term virtual reality represents an artificial environment that enables the user to experience 

a sensory stimulation of senses such: hearing, touch, taste, smell and sight. Due to interaction 

with the artificial environment, the user through his/her actions, is able to affect the 

environment that he/she is put in. 
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2.3 Head mounted displays 

The most modern type of object for Virtual Reality usage comes from head mounted displays 

in which the user commonly wears a pair of glasses or a helmet. Equipped with two LCD or 

OLED screens, one for each eye creating a virtual display as each screen displays an offset 

image of each other causing a 3D effect. To increase the immersion with a head mounted 

display some models have a head-tracking device to let the user turn their head in various 

angles and the vision provided inside the screens adjusts to match the movement. This, on its 

own, removes the need for a controller to turn the vision around inside the software the user is 

currently interacting with further enchanting the immersion within the virtual reality 

software.2.3.1 Oculus Rift. 

This section will focus on the head mounted display unit developed by Oculus VR with a 

brief overview of the company founding and policy.  

 

Figure 3: Oculus Rift logo,, Oculus VR, (2014). 

2.3.1 Background 

The founder of the company Oculus VR Palmer Luckey developed the idea of creating a type 

of head mounted display that would be affordable for the public. This was primarily going to 

be specialized for the gaming community to provide a virtual reality experience that would be 

easy to work with. It has also shown a large amount of potential for fields other than the 

gaming industry. 
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Oculus Rift managed to raise 2.4 million US dollars through its kick starter back in 2012 and 

the consumer version is expected to be released in 2015.  

 

2.3.2 Hardware and development 

The first prototypes of the Oculus Rift VR unit used a 14 centimeter screen in comparison to 

the publicly used developer kit 1 that was given to those who pledged 300USD or more in the 

kick starter held in 2012. A difference between the prototype and the developer kit 1 were the 

reduced screen tearing, reduced latency and motion blur when the user turned their head in a 

quick succession.  

This was achieved by replacing the prototype screen with a 18 centimeter screen for 

developer kit 1 as the 18 centimeter LCD screen removed the screen door effect that the 

prototype version were suffering from. Screen door effects being when the lines between 

pixels on screen could be seen, often an issue for screen hardware when the users eyes are 

placed in close proximity. Developer kit 1 screen also use a color depth of 24-bits per pixel 

and an LED light system to control the screen brightness.  

With the transition from the prototype version to developer kit 1 the 14 centimeter screen 

made the stereoscopic 3D effect of the Oculus Rift no longer overlapping. By allowing the 

right and left eye to see 20 degrees further horizontally the field of view exceeded 90 degrees 

horizontal with 110 degrees diagonal across the screen. Developer kit 1 screen resolution is 

1280x800 with a 16:10 aspect ratio, a combined weight of 379 grams.  

The developer kit 1 head tracking device had a refresh rate of 1000 Hz which was vastly 

improved in comparison to the prototype versions 125 Hz. On top of the increased refresh 

rate, this kit was equipped with a magnetometer that acted similarly to ship designs with 

absolute head tracking relative to the Earth. 

The next iteration was developer kit 2 that was announced in March 2014 at Game 

Developers Conference in San Francisco USA. The initial name for developer kit 2 was 

Crystal Cove before being publicly announced to be a continuation of the developer kit 1 

series. 

When developer kit 2 was released it was revealed that it had higher screen resolution then 

developer kit 1 with a 1920x1080 pixels compared to the older models 1280x800. The new kit 
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was also 440 grams compared to developer kit 1s 380grams.  An increase in 60 grams. 

Developer kit 2 had a 3 axis positional tracking that further improved the head motion 

detection over developer kit 1. 

Oculus Rift has not yet released a final consumer product.  Development still continues in 

2015 but the company publicly stated that they would be disappointed if the oculus was not 

released before the end of the year.  Further improvements will be made for the final product 

that will make it even more powerful than developer kit 2.  It is expected that the end result 

will have higher resolution, frames per second, and once again improved head tracking as 

well as a built-in audio system. 

On May 6, 2015 the Oculus VR announced a release of the consumer version is estimated to 

be shipped during Q1 of 2016 with pre orders in the late 2015. 

 

Figure 4: Inside view of Oculus Rift developer kit 2 version, Feber (2014)  

2.4 Immersion and presence 

Virtual reality has been making a splash in therapeutic applications.  Licensed professionals 

are able to create controlled environments for their patients.  They can pick and choose what 

the patient sees and interacts with but without any physical danger to the patient.   

With these controlled environments the possibilities are endless as each scenario can be hand 

tailored to fit the patient’s needs.   Researchers have shown that by using these possibilities it 

is possible to treat in at least three different domains: Psychiatric disorders, pain management, 

and neurorehabilitation. 
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To treat a psychiatric disorder a virtual reality can being a controlled environment that has 

enough realism attached that the experience is more likely to transfer over to the real world.  

Some disorders that have been treated with virtual realities are phobias, anxiety disorders and 

even brain damage. Patients that are trying to get over a fear can confront it without actually 

doing anything dangerous. A fear of flying can be treated without the patient ever getting in 

an actual plane. The treatment generally involves exposing the patient in controlled ‘dosages’ 

of their fear.  Over time the patient will learn that they have control over the situation and the 

fear even as the dosages get stronger and become more fear inducing. 

Virtual realities can even help with pain management.  One famous virtual reality is a 

demonstration of a phantom limb.  By using a mirror to reflect a view of the patients existing 

limb into the space where their amputated limb would be the brain is fooled into thinking that 

the limb is still alive and doing well.  This method does not have a large degree of immersion 

though and does not always work as a result. By placing location sensors on the stump of an 

amputated limb and using a head mounted virtual reality device the patient can experience a 

limb that they can move and control.  The very experience often helps manage phantom limb 

pain and can improve the patient’s life. 

Neurorehabilition involves rehabilitation a patients nerve systems.  The applications of virtual 

realities in this field have largely been focused into two topics: balance disorders and recovery 

after strokes.  The more immersive a virtual reality simulation is the more engaging it can be.  

By engaging the patient and enabling them to experience crucial movement that requires 

repetition and practice to improve on the patient can improve their motor skills.  A patient can 

go for a relaxing walk through a park in a simulation while they are actually tethered in the 

safety of a physical therapy clinic.  The controlled environments can improve the patient 

neurological pathways and improve their quality of life by restoring any bodily functions they 

may have lost such as from a stroke. 

Virtual realities have a very wide range of applications in the medical field.  Improving on the 

immersive experience will make these applications more effective.  When the treatments are 

move effective then the patients benefit with heightened qualities of life.  
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3 Proceeding The Test 

 

The test itself would be a 10 minute play session for the participants. They would first play 

the game for 5 minutes and then answer the first part of the survey. After the participants had 

answered the first section of the survey they would then be put in for the second phase of the 

test and have the second half of the survey to answer.  

The software that was used in the test was a game named Windlands (Cyber Fox Games, 

2014) created by Kenopipuu as a freeware game meant to display the Oculus Rift capability to 

simulate motion with Oculus Rifts virtual reality specialized hardware in a Gamejam session 

2014. Windland does this by combining high speed sections with high vertical drops as the 

participant in-game avatar utilizes a rope to swing himself from platform to platform. The 

participant had to control him/her-self by using a computer keyboard to move their avatars 

body, a computer mouse to fire out the rope for vertical movements, the head mounted display 

Oculus Rift to turn their in-game avatars head to change their view inside the game and look 

around by turning their head around outside the game.  

The test was divided into two phases, one called the “Budget” variant and the other the 

“Luxury” variation of the game. The participants initially started with phase 1 the Budget 

variation leaving the participant with the following system differences. 

Screen settings changed to 40 frames per seconds instead of the standard value of 60 frames 

per second for the Oculus Rift LED screens. Sound system changed to monophonic instead of 

stereophonic. The test room was kept completely closed to prevent any outside sources from 

affecting the participant while playing. 

Once the second phase of the test was started various settings were changed to try and 

enhance and increase the immersion for the participant. Frames per second were increased to 

standard value of 60 frames per second. Stereophonic sound were enabled. Milder pine tree 

scents were released in the room. A test assistant controlled a table fan to blow wind on the 

participant whenever the assistant saw that the player reach higher speeds on a twin linked 

computer screen connected to the Oculus Rift hardware. 

After the participant had played both phase 1 and 2 together with answering the questions of 

the survey the test would be concluded and the next participant would be taken in. 
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figure 7: The setup for phase 1 of the test, (Ekros, 2014). 

Figure 8: The setup for phase 2 of the test, (Ekros, 2014) . 
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4 Result 

 

At the end of phase 1 the participants were asked what brought down the immersion the most 

of the following options: low-framerate, monophonic sound, no wind. 

In which 8 out of 10 participants answered: low-framerate. 2 out of 10 answered: monophonic 

sound. And 0 out of 10 participants answered: No wind. 

For the question if the participant did feel any feeling of vertigo during phase 1 of the test did 

2 out of 10 participants experience vertigo. 

The first question for phase 2 were if the participant did experience any feeling of vertigo 

during the gameplay in which 6 out of 10 players did experience vertigo during the test. 

The 6 participants who had a feeling of vertigo was asked a follow up question from the 

question if they did experience a feeling of vertigo during phase 2 of the test. The follow up 

question the 6 participants were asked was what the primary cause of their feeling of vertigo 

was. Having to choose between: Increased framerate, added stereophonic sound, winds 

blowing, scents. 

4 out of 6 participants that during phase 2 experienced vertigo answered that the added 

stereophonic sound was the primary reason they experienced vertigo. 2 of 6 answered the 

increased framerate was the primary reason they experienced vertigo. 0 out of 6 participants 

gave the answer: winds blowing, scents. 

When asked in phase 2 if the added utilities of scents and winds to heighten the experience of 

immersion 3 out of 10 felt that the winds added immersion while 0 out of 10 answered that 

scents increased their immersion. 
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Figure 5 Feeling of vertigo between phases, Ekros (2014). 

 

Figure 5 displays the difference between the two phases of the test based of how the 

participants answered the question from Appendix A: Did you experience any vertigo? 

Figure 6 Reasons of vertigo in phase 2, Ekros (2014). 

 

Figure 6 showcase the reasons behind the participants that experienced vertigo based of the 

question from Appendix A: What was the primary reason behind you experiencing vertigo?:  
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5 Analysis  

 

In this section the results presented in chapter 3.5 are analyzed based on the test subjects 

answers and reactions according to questions presented in Appendix A. 

5.1 Phase 1 

 

When analyzing the results from the first phase of tests, it is possible to see that there exists a 

pattern between the feedback of information given to the player thru the Oculus Rift and the 

changes of players senses such as hearing, touch, smelling and sight, during the tests. 

 

From the test result of question 1 of the survey the participants answered that the sense of 

sight was the primary factor that lowered the immersion as the low frames per seconds in the 

software affected the participant sense of sight as 8 out of 10 provided that answer. 

The other two options Monochromic Sound with 2 out of 10 and No Wind being 0 out of 10 

seeming to have a lower impact of what brings down immersion in comparison to the low 

framerates option. 

 

The second part of phase 1 referred in figure 7, the participants were asked if they did 

experience any feeling of vertigo when playing the game in which 2 out of 10 experienced the 

feeling of vertigo. This left a possible pattern that the lowered framerate had an effect on the 

participants feeling of vertigo when using the Oculus Rift during it being 8 out of 10 

participants experiencing a lowered immersion by the decreased frames per second. This 

pattern could also exist with the monochromatic sound as 2 out of 10 participants had a 

lowered immersion by it. 
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5.2 Phase 2  

 

In Phase 2 referred in figure 8, the players were presented with far more information, which 

was aimed to accelerate the usages of human senses and to immerse the player into presented 

to them virtual reality, in the Windland game. This approach lead to that 6 out of 10 players 

felt a form of vertigo during the gameplay in comparison to phase 1 were 2 out of 10 

participants experienced vertigo. 

 

As a follow up to question 1 in phase 2, 4 out of 6 participants did choose to answer that the 

changed sound from monochromatic to stereoscopic being the main reason behind the 

experience of vertigo. Following this 2 out of 6 of the participants in phase 2 that felt a form 

of vertigo gave the answer that the increased frames per seconds was the reason behind the 

feeling of vertigo. This left both the options Winds and Scents in the follow up question 1.2 in 

phase 2 without any participants selecting these. This leaves a possible pattern that the options 

affecting the senses sight (frames per second) and hearing (stereoscopic) have a higher 

priority to increase the immersion then smell (scents) and touch (winds). 
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6. Discussion 

Looking over the test as a whole I found that the game selected for it had a lot of potential 

despite its simple nature of being a software specifically developed to test the limits of the 

Oculus Rifts hardware. A positive thing about Windlands being more of a 

voyeurism/exploration type game were the fact it allowed the player to move around freely 

and adapt to the virtual environment on their own accord. 

The selection of software was good for the test yet I do question the fact players only got to 

play for 5 minutes, answer the survey, then play 5 more minutes. Longer sessions could 

potentially provide different result as it would have the possibility to create a different result 

pattern. Windlands is a simplistic game by today standards, even for a free run exploration 

game but interesting enough to bring out the imagination of the player as it lacks any form of 

story, leaving the player to by himself imagine a story on the fly in order to make it more 

immersive. 

I question if the results could have been more accurate with more participants of a similar age, 

because during the test I had no form of tracking how old the players were or if some had 

medical conditions that would affect their senses. As mentioned in Clare Regan book “Virtual 

Reality” medicine and medical conditions can have greater effects on how our senses adapt 

and behave with new experiences.  

What I know after the game testing is that I could have gone for more specific type of 

questions instead of general questions to build my conclusion from that and help pinpoint a 

more specific pattern. The survey questions lacked background regarding the human senses 

and more towards what the participant felt strongest about at that point of time even if the 

questions were based around what I determined to be fitting for my research question. 

The tests were kept simplistic in nature having the player control the game using keyboard 

and mouse with the Oculus Rift head device attached to their head and a set of headphones for 

the sound system. An interesting twist in the experiment would be to have the player only be 

affected by their sight sense leaving the player only able to immerse themselves into the 

virtual world by sight alone. This could have been done using a personnel play the game using 

the linked up monitor while the test participant would merely look around using the Oculus 

Rift.   
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7. Conclusion 

By observing the test results I could determine a pattern when it comes to the interaction 

between the human senses and its ability to create immersion for the player. As it stand from 

looking at my own test that sight and hearing are two primary senses that affects us how we 

interpret our surroundings.  

The test results showed that if our eyes get affected, in this case by lowered frames per 

seconds making everything seem more slow and sluggish and less lifelike. It will pull the 

player out of the immersion and make them less affected by as an example: the feeling of 

vertigo. Vertigo being a sub-form of dizziness often created when a person loses balance. In 

the test it was observed that several test participants did sway some when they experienced 

vertigo as I was able to see on the monitor connected to their Oculus Rift that they had often 

fallen off a high edge when they felt the feel of vertigo. 

Sound being the second highest determine factor if the participant felt immerged into the 

game or not as it seemed that having a stereoscopic type sound allowed the player to take in 

the world more in ways their eyes could not see. 

I drew the conclusion and answer my research question both from my own test results but also 

from previous research within the subject that affecting the human senses by outside sources 

can both increase and decrease the immersion for users using the virtual reality head mounted 

display Oculus Rift. 
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Appendix A 

Immersive test with Virtual Reality 

PHASE 1 “BUDGET” 

1.What brought down the immersion the most of the following 3 options: 

Low-Framerate: [   ] Monophonic sound: [   ] No wind:  [   ]  

 

2.Did you experience any vertigo? 

Yes: [   ] No:  [   ] 

 

PHASE 2 “LUXURY” 

3.Did you experience any vertigo? 

Yes: [   ] No:  [   ] 

 

3.2 IF YES ON NR 3! What was the primary reason behind you experiencing vertigo?: 

Increased-framerate: [   ] Stereophonic sound: [   ] Winds:  [   ]  Scents:  [   ] 

 

4. Did the scents or wind increase the immersive feeling?: 

Wind did: [   ] Scents did:  [   ] Neither did: [   ] 

 


