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[bookmark: _Toc196823306]Abstract
This dissertation explores the effects of different Visual Filters and Visual Effects on the user’s immersion experience while being in a Virtual Reality (VR) environment, and the significance of the psychology of immersion in this context.
From an interdisciplinary analytical perspective, the project scope and methodology focus on a review of available literature in relevant fields and case studies, to identify key factors influencing or determining the immersion experience in the context of visual filters and effects. Based on preliminary results, a prototype of a Virtual Reality Game (VRG) is developed where the immersion experience is enhanced through the use of visual filters and effects. Using live test subjects, the prototype’s effectiveness to enhance the user immersion experience was measured and further analysed though the use of surveys and statistical tools. Overall results suggest that the use of visual filters and effects in VR has a considerable potential to enhance immersion experiences, and consequently, further research in the area, particularly in case studies within application in the game industry is needed. 
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[bookmark: _Toc196823309]Chapter 1: Introduction
This dissertation explores the effects of different Visual Filters and Visual Effects on the user’s immersion experience while being in a Virtual Reality (VR) environment, and the significance of the psychology of immersion in this context.
From an interdisciplinary analytical perspective, the project scope and methodology focus on a review of available literature in relevant fields and case studies, to identify key factors influencing or determining the immersion experience in the context of visual filters and effects. Based on preliminary results, a prototype of a Virtual Reality Game (VRG) was developed where the immersion experience is enhanced through the use of visual filters and effects. Using live test subjects, the prototype’s effectiveness to enhance the user immersion experience was measured and further analysed though the use of surveys and statistical tools. Overall results are used to determine the value of the research proposal in the context of VRG in the video game industry and other context where the use of VR is also relevant, and potential directions for further research in the area are also discussed.
The structure of this dissertation is as follow:
Chapter 2 looks at the existing research conducted into two fields; the psychology of immersion with focus on the Gestalt principles and secondly, the research on the immersive nature of VR.
Chapter 3 includes several case studies of existing media (video games, virtual reality and traditional, as well as movies and videos) making use of different visual styles, visual effects and visual filters to create a more immersive and engaging experience for the viewer.
The practical research and data gathered, as well as the testing approach and methodology is included in Chapter 4 that consist of two sections: A preliminary questionnaire study that was conducted at the beginning of the project; and a second study ( test) that was conducted at the end of the project using a prototype developed to test different visual filters in a contained virtual environment.
Results of the practical project are summarised and discussed in Chapter 5, while conclusions of the dissertation are presented in Chapter 6.


[bookmark: _Toc196823310]Chapter 2: Literature Review
Due to the rise in popularity of VRGs, particularly in the ‘indie’ segment [1], there is an increased need to improve and diversify the immersive gaming experience of users. In this context, visual filters are commonly employed to manipulate images and create visual effects that can influence the game experience, with both intended and unintended results. However, as of today, there is no available research in the field of games focusing on the use and effects of visual filters in VRG users. The following literature review, investigates the potential effects of visual filters on the immersive experience of VRG users from an interdisciplinary perspective, attempting to identify potential correlations between the use of visual filters and the enhancement of a player’s immersion experience in VR.
The idea of using visual filters – here understood as visual effects overlaid onto a final rendered image that distort and manipulate the image to an intended visual effect – to alter the game experience has been indirectly tested with modders adding VR onto games developed for 2D platforms like desktop computers and game consoles [2]. However, some other games, like Half life: Alyx [3] have similar elements but are designed to be viewed in virtual reality and it allows for another level of immersion for the player.
Thus, I argue that further research into this might not only have relevant consequences on visual design in VRG, but also in VR applications in general. If we can design better immersion through visual effects with known results on the user’s experience, the application and diversification of VR in the game industry, and other relevant industries, could be very promising.
This review is divided into two sections: Chapter 2.1 focusing on the psychology behind immersion, and Chapter 2.2 is the research conducted into VR and immersion in VR. In addition, a further discussion on these subjects is conducted from the perspective of psychology principles relevant to VR.

The lack of available research on these topics in the specific context of the games industry implies that some inferences were based on relevant cases and studies within other field of research such as media and communications and psychology. Thus, conclusions emerging from this review, although relevant to the area of research in general, must be observed with caution and within the context of each case study.

[bookmark: _Toc196823311]Chapter 2.1: Psychology Behind Immersion and Visuals
[bookmark: _Toc196823312]Gestalt Principles
Gestalt principles refer to a set of rules of the organization of perceptual scenes [4]. This applies to immersion and visuals by it pertaining to how humans would perceive a complex scene (or in the case of a Video Game, a complex environment) and how they would mentally organise the objects within an environment to create an understanding of what is being seen.
These principles cover several types of visual association and how they work in different ways.
These principles are [4]:
· Figure-Ground Articulation
· Proximity principle
· Common fate principle
· Similarity
· Continuity principle
· Closure principle
· Good Gestalt principle
· Past experience principle
In this review, the focus will be on Past experience principle, Closure principle and Continuity principle.


Past Experience Principle
This principle follows the idea of humans organising a visual input, where elements tend to be group together if they are associated with elements that they’ve often seen together before. For example, this allows people to view text written in their language to be viewed even if its slightly obscured or distorted.
This can apply to immersion in VR by using ‘nostalgic’ elements to help enhance the visuals in a scene. For example, in the popular YouTube Series ‘The Backrooms’ [5], it makes use of aspects in the world’s environment that are reminiscent of old environments that the viewer has possibly seen before. This amplifies the horror shown together with a contorted view of the world they are familiar with.
In terms of integration with VR, this principle can be used to guide the structure of the game environments, while visual filters can be used to alter the ‘feel’ or ambience of a scene within that environment like creating a sense of reminiscence that could enhance the player’s immersive experience.
Closure Principle and Continuity Principle
[image: A close up of a drawing

AI-generated content may be incorrect.]The Closure and Continuity Principles work in similar ways, where the idea is how an observer of an environment will group together object that form a line or group within logical lines. For example, an assortment of objects laid out on the floor in the shape of arrow with still produce the effect of an arrow being painted onto the ground in the same fashion, same applies for a circle, in terms of the closure principle. These effects can also be disrupted by changing the objects used to split up the group into two, for example by changing a colour used. Refer to example Figures 1 and 2 below.
Figure 1: Figure of continuity principle taken from [4]

[image: A couple of images of a triangle and a triangle

AI-generated content may be incorrect.]Figure 2: Figure of Closure principle taken from [4]


This can be applied in visual filters by having filters change how objects are viewed in a scene, for example a filter that changes the shading of an object to one which is dither based and entirely in black and white. Small artifacts will appear on an object, disrupting its overall look, but if its silhouette can be group together logically using these filters, players will still be able to associate it to an item or environment that makes sense to them.
Rather than this being a principle that can be manipulated to enhance immersion in a scene, this can be used as a gauge when creating visual filters for use in VR, so as not to create and entirely uncomfortable and disorientating environment.
Now that a basis for what immersion can be dissected into, the next section of the paper will delve into the psychology of immersion within the realm of video games and VR experiences and how they tie into the Final Major Project as well as the Gestalt Principles of visuals.



[bookmark: _Toc196823313]Chapter 2.2: Immersion in Video Games and Virtual Reality
[bookmark: _Toc196823314]The Psychology of Immersion (In Video Games)
This part touches upon immersion and how one can split it up into three proposed areas: sensory-based, challenge-based, and lastly imaginative. Sensory-based refers to the use of audio and how it affects a player’s immersion, while challenge-based focuses on the use of gameplay mechanics, and imaginative is an umbrella term for how the entire game can activate a player's imagination and how that can be immersive [6].
According to Ermi and Mayra [7], immersion in Video Games can be akin to the psychological state of non-meditation, a state when a person is fully immersed in a different reality, in this case, a computer-generated reality. This state can be achieved by having a balance between all three of the above mentioned areas of Video Games based immersion; having an imbalance of any of the three can in the end, be more disorienting and damaging to the players immersion (for example if the Video Game’ content largely outshines the audio, visuals and possibly the story, the player might lose focus and view the Video Game at face value). This balance is important in VR too because to enhance immersion the use of Visual Filters, needs to be aligned with the overall environment and gameplay mechanics.

[bookmark: _Toc196823315]Immersion in Virtual Reality
This part focuses on the work of an academic journal (In the context of how VR could be use in a Business orientated setting) that views how interaction and immersion play a role in a VR setting, where the part on immersion will be highlighted and how it can affect an observer’s satisfaction of the VR experience [8].
This paper suggests that an immersive experience in a non-gaming setting usually leads to higher user satisfaction, compared to similar tests being conducted on the immersion of individuals while playing either single-player or multiplayer video games, which show that an increased level of immersion might not actually improve user satisfaction. Therefore, one can argue that while immersion might help enhance a positive VR experience in general, the level of user satisfaction does not fully depend on the immersion but also on the user’s perception of the VR environment. This consideration can be used to our advantage in certain cases, such as for example in horror VRG experiences, where the user’s satisfaction can be increased by balancing the use of ‘unsettling’ scenes and or environments and Visual Filters to enhance the immersion experience, increasing the psychological effect of an intended feeling or emotion (e.g., fear, dread, or paranoia).

[bookmark: _Toc196823316]Immersive Study of Gestalt Variables in Uncanny Geographies
This paper is included in Chapter 2.2 due to how it corelates to ‘Immersion in VR’ by expanding upon the idea that environments and experiences that are considered ‘Uncanny’ and possibly ‘negative’ can be immersive. 
‘Uncanny’ in this case works with the idea of haunted, sacred and or enchanted spaces that illicit enhanced human emotions [9].
Following the study (the study conducted on immersion had only a handful of participants, hence why the overall data is taken as an exploratory look into this area) it was shown that participants did have an increased level of immersion, correlating to an enhanced response to Gestalt Principles in environments that were considered to be ‘uncanny’. A detractor of the trend was ambiguity due to uncomfortable layout of the environments that the test was conducted in.
These results go hand in hand with the previous study conducted on Immersion in VR, where negative experience that were felt with enhanced immersion led to an often-negative perception in overall immersion and possibly satisfaction to what was desired by participants on either study.


[bookmark: _Toc196823317]Chapter 2.3: Conclusion of Literature Review
A key finding in this review is that Gestalts principles can be applied to enhance the immersion in VR. This potential application follows two key aspects; Past experience principles can be applied in the context of using nostalgic visual effects to evoke a heightened level of immersion in an observer; while following the principles of Continuity and Closure to strategically design and deploy visual effects to enrich the user’s experience by adding visual layers that although subtle in form, can have a powerful effect over the immersion experience. These visual layers must be balanced and fully aligned with the overall visual design and mechanics of the game, to avoid an overly distracting visual experience that lowers immersion and satisfaction.
With that in mind, the ‘emotion’ of the environment that is visualised plays a large role in the immersion of an observer, whether positive or negative, this must be aligned to match the intended effect of the visual experience. Balancing these aspects together with the mechanical and auditory experience in VR can create an experience that is much fulfilling and exiting than in traditional 2D platforms.
This suggests that by altering a scene in a specific way (In this case with the use of visual filters) a more (or less) immersive experience can be achieved in VR. This can have significant effects in users’ satisfaction, and therefore it is important for the successful commercialization and diversification of VR technologies. For VRG, the use of visual filters offers innovation opportunities to enhance and enrich the immersion experience and users’ satisfaction, particularly in the segment of indie games where the discussed Gestalts principles match the visual trends in retro and horror games.
Further research into this field is needed to fully understand the role of visual effects in the enhancement of immersion in VR and VRG. Advancing knowledge in these issues is not only important for the game industry but also for other areas where VR and immersion are (or can be) increasingly applied.


[bookmark: _Toc196823318]Chapter 3: Existing media case studies
This section will go over examples of existing media that to push immersion by using unique and alternative visual styles and filters.
This will be broken into three different sections:
1. Video games, that are 2-D based.
2. VR games.
3. TV shows, YouTube videos and other forms of miscellaneous media that fall under the criteria.

[bookmark: _Toc196823319]Chapter 3.1: Video games (2D Based)
Video games in this section are featured due to their utilisation of visual filters and alternatives visual styles compared to other video games (Mostly from ‘AAA’ Studios; EA Studios, Ubisoft, etc,.) that came out during the same time. These alternative visuals can include the use of different textures and modelling techniques, the use of particles within an environment or a unique style that the visuals are presented. These will be the main points focused on for the creation of the Final Major Project and research moving forward.
[bookmark: _Toc196823320][image: A video game poster with a cartoon character holding a staff

AI-generated content may be incorrect.]Golden Light (2022)Figure 3: Golden Light title page [10]



Golden Light (2022) [10] is an Indie game developed by ‘Mr Pink’ and released on Steam, that is a First-Person, horror, Roguelike (see Figure 3). It makes use of several techniques to create an “immersive” environment that fits into the story and setting of the game.
[image: A video game screen capture

AI-generated content may be incorrect.]Figure 4: In game screenshot [10]

For example, this section of the game, uses a filter overlaid over the final rendering of the game to add a ‘highlight’ to all the objects in a scene (see Figure 4). This distorts the visuals slightly by having harsh borders always visible to the player. Together with the low resolution used in the rendering of the game overall, this creates an immersive experience for the player in the sense that it adds to the unrealistic and ‘corrupted’ visual style of the world. 
Another part that adds to the ‘immersive’ aspect of the game is the use of particle effects. These are used to show different effects within the game world but are also used to disorientate the player.


[bookmark: _Toc196823321][image: A close up of a skull

AI-generated content may be incorrect.]Hyper Demon (2022)Figure 5: Hyper Demon Title Card [11]

[image: A computer generated image of a robot

AI-generated content may be incorrect.][image: HYPER DEMON Review: Die A Thousand Deaths]Hyper Demon [11] is a Video game created by Sorath and released on ‘Steam’, that is a First-Person, Arena Shooter (see Figure 5). Compared to ‘Golden Light’ this game makes use of certain camera effects in its visual style on top of its visual style and filters.Figure 7: Screenshot of Hyper Demon [11]
Figure 6: Screenshot of Hyper Demon [11]



The camera in Hyper Demon makes use of a fish-eye filter together with a bokeh blur applied (see Figure 7). This together with a glitch effect (see Figure 6) creates a unique visual style, unseen in other games. The use of these effects adds to the overall chaotic colour scheme and gameplay, enhancing player immersion overall. 
Another way this game uses unique visual effects is the pixelation of certain objects that are interacted with in an environment to add emphasis and ‘chaos’ to the scene. 
The game’s art style is also rather simplistic when compared to its heavy use of visual effects and filters, with the environment being generally a black void, with low-polygon characters and entities.


[bookmark: _Toc196823322][image: A silhouette of a person in a tunnel

AI-generated content may be incorrect.]Repose (2025)Figure 8: Repose Title Card [12]

[image: A video game screen shot

AI-generated content may be incorrect.]Repose [12] was created by Bozó Attila Bertold and published by Akupara Games, it is a First-Person Dungeon crawler horror game (see Figure 8). It makes use of a 1-Bit visual style (The game is rendered in only black and white, with no in-between colour).Figure 9: Screenshot of Repose [12]

This sort of rendering was commonly used in the first First-Person shooter created in 1973 (Maze War[13]). While at the time it was used due to the lack of processing power available in Personal Computers at the time, it is used in this game for an immersive and nostalgic experience.
[image: A video game screen with an object in a room

AI-generated content may be incorrect.]Figure 10: Screenshot of Repose [12]



Repose alternates the colours used in the game (Red, white and blue) (see Figure 9 and 10) to represent different environmental changes in the game, an immersive way to tell the player what is occurring in the game without either writing it down or having another visual aid for the player that breaks immersion.


[bookmark: _Toc196823323][image: A black and white image of a ship sailing on water

AI-generated content may be incorrect.]Return to the Obra Dinn (2018)Figure 11: Repose Title Card [14]

[image: A drawing of a room with wooden furniture

AI-generated content may be incorrect.]Return of the Obra Dinn [14] was created by Lucas Pope and was published by 3909 (see Figure 11). This Video Game makes use of the same 1-Bit visual style as Repose; however, it uses another technique call dithering.Figure 12: Screenshot of Return of the Obra Dinn [14]

Dithering allows for real-time lighting with proper shading to be built into the game, while only keeping the colours used to two (see Figure 12). This does also have the added effect of making the visual style of the game to look like that of a Black and White comic book or illustrations in a book. Depending on its use, it can add immersion to a player’s experience by enhancing the story and or gameplay.


[bookmark: _Toc196823324][image: A cartoon of a person with green glasses

AI-generated content may be incorrect.]Cruelty Squad (2021)Figure 13: Cruelty Squad Title Card [15]

Cruelty Squad [15] was created and published by Consumer Softproducts, it is a ‘Immersive-sim’, First-Person shooter (see Figure 13) that relies on its visual art style to create an immersive experience and to enhance its story as well as gameplay.Figure 14: Screenshot of Cruelty Squad [15]

[image: A video game screen with an object and a room with purple and green walls

AI-generated content may be incorrect.]The game’s art style is a chaotic mix of clashing textures that do not fit the intended look for the object in the environment (see Figure 14). This creates an unreal and unsettling visual experience for the player that enhances the rather ‘retro’ looks of the game environment. This also emphasises the sort of twisted and distorted world that the game is set in. All these combined, add to the immersive experience for the player.


[bookmark: _Toc196823325]Chapter 3.2: Virtual Reality Games
This section will look at VRG that try to have more unique and varied visual styles than that of other VRG.
[bookmark: _Toc196823326][image: A colorful and black text

AI-generated content may be incorrect.]Thrasher (2025)Figure 15: Thrasher Title Card [16]

[image: A colorful fantasy art of a dragon

AI-generated content may be incorrect.]Thrasher [16] was created by Puddle and published by Creature, with it being a rhythm game developed exclusively for the Meta Quest 3 (see Figure 15). Compared to other rhythm games in VR (e.g., Beat Saber), it has a more unique and contrasting visual style.Figure 16: Screenshot of Thrasher [16]

The visuals consist of a simplistic, multicoloured background, with an assortment of shapes and object populating the environment (see Figure 16). The main item players interact with is a highly detailed ‘serpent’ that has a shimmer effect added on top of it and the main ‘enemy’ is a brightly coloured ‘skull’. This, combined with the gameplay and story of the game makes for a more immersive experience, by having the ‘chaotic’ Visual Style match the fast paced rhythm gameplay and music.


[bookmark: _Toc196823327][image: A logo of a person with a light shining through it

AI-generated content may be incorrect.]REZ Infinite (2017)Figure 17: Rez Infinite Title Card [17]

[image: A video game screen with a group of purple objects

AI-generated content may be incorrect.]REZ Infinite [17] is a modern remaster of a game originally developed for the SEGA DreamCast system (2001), created by Monstars Inc and Resonair, and published by Enhance (see Figure 17). The game is an on-rails shooter with rhythm mechanics. Its unique visuals make it a similar case to Thrasher where it stands out when compared to other similar VR experiences. As a side note, it can be played in both VR and on a desktop and monitor setup with the gameplay being the same.Figure 18: Screenshot of REZ Infinite [17]

The Visual style of the game is made up of either Wireframe or Low-Polygon Objects that immerse the player in the ‘cyberspace’ world of the game. Another way this game is unique in its visuals is the way the shadows are rendered in game, making the 3D objects look 2D, as well as having the environment be slightly pixelated, immersing the player more in the world and its story (see Figure 18).


[bookmark: _Toc196823328]Chapter 3.3: Miscellaneous Media (TV Shows, YouTube Videos)
These are other forms of media (non-interactive) that make use of unique visually filters and effect choices to immerse the viewer in the story that they are telling.
[bookmark: _Toc196823329]Sin City (2014)
[image: FRANK MILLER'S SIN CITY: A DAME TO KILL FOR (3D) – Aldamisa][image: Sin City: A Dame to Kill For (2014) - IMDb]Figure 20: Screenshot of scene from Sin City: A dame to kill from [18]
Figure 19: Sin City: A dame to kill for DVD box art [18]



‘Sin City: A dame to kill for’ [18] is a movie that makes use of a difference in colour to highlight an objects importance and standing within the story of the movie (see Figure 19). For example, in the shown scene of the movie, the environment and main character is entirely in black and white. However, the secondary character is shown in full colour, to highlight that she is something almost ‘otherworldly’, the main ‘MacGuffin’ of the movie. This can help to immerse the audience in the ideals and motives of the characters shown in the movie (see Figure 20).
[bookmark: _Toc196823330][image: A tripod in a room

AI-generated content may be incorrect.]The Backrooms (Found Footage) (2022)Figure 21: The Backrooms (Found Footage) Title Card taken from [5]

The Backrooms (Found Footage) [5] is the first part in a series of YouTube Videos created by Kane Pixels that are about the idea of humans being transported to alternate realities set in the 1980s (see Figure 21).
The way that the creator makes this video immersive, especially for a animated video created entirely on Blender [19], is how they managed to make the in-engine camera to look like a ‘Camcorder’ from the 1980s. Kane Pixels achieves this by overlaying a ‘VHS’ filter, together with the aspect ratio of 4 by 3 and finally the addition of slight artifacts that make it seems like it was recorded onto tap. Another way this enhances immersion is when the main enemy is present on screen, all the visual effects are increased, heavily influencing what the viewer is meant to feel in that situation: Fear and anxiety. (see Figure 22)
[image: A person standing in a doorway

AI-generated content may be incorrect.].Figure 22: Scene from The Backrooms (Found Footage) [5]



[bookmark: _Toc196823331]Chapter 3.4: Conclusion of Chapter 3
In conclusion to the study on existing media that make use of unique visual filters and visual effects, we can take away to make a piece of visual media immersive, it plays on a few different techniques and immersive principles.
For example, when it comes to video games, nostalgia plays a large factor into making a game immersive. This can be the use of a render style that is reminiscent of old, 1-Bit games, in the case of Repose [12] or in the way that Cruelty Squad makes use of ‘low-poly’ models for its environment [15].
When it comes to games that are made in VR, it comes down to creating a balance between the mechanics as well as the visuals of the game, leading to one help the other, and be showcased in a way that compliments each other.
Similar to how VRGs are immersive with unique visual effects, non-interactive media can be as well, with its use of different techniques (e.g., a difference in colour or the use of heavy visual effects) to let the viewer know more of the story, the characters involved, as well as their motivations.
All of these techniques can be applied to create visual filters in VR enhancing player immersion.


[bookmark: _Toc196823332]Chapter 4: Research Data and Prototype work
This will go over the two points in this project where I conducted real-life research and prototype work over two sections: Chapter 4.1, where I will discuss a questionnaire that was used to gather preliminary information on the opinions of participants on VR and secondly, in Chapter 4.2, the prototype that was created and tested will be showcased. To view any of the questionnaire question mentioned in Chapter 4, refer to Appendix.
[bookmark: _Toc196823333]Chapter 4.1: Questionnaire
This questionnaire was made up of multiple choice and open-ended questions that asked participants general questions about their thoughts and opinions on games that use visual filters and distinctive art styles, as well as how versed people are in VR and VR gaming. In total, eight students participated in this first study.
[image: A screenshot of a video game questionnaire

AI-generated content may be incorrect.]The questionnaire was structured into three sections. Section 1 included basic information questions such as student number and name (not included in this study due to privacy), Section 2 which gathered data on what participants ‘gaming’ preferences were, and Section 3, which asked questions about VR Gaming. The questionnaire was implemented using Google Forms (see screenshots in Figure 23 and 24).

Figure 23: Section 2 of questionnaire

[image: Forms response chart. Question title: Would you consider yourself as someone who plays Video Games often? (At least once a week, on any gaming platform; Console, PC and other digital gaming media). Number of responses: 8 responses.][image: A screenshot of a phone

AI-generated content may be incorrect.]The first two questions in section 2 gathers information on whether participants would consider themselves as someone who plays video games often regardless of platform, as well as what genre of video games do they prefer (see Figure 25 and 26).Figure 25: Results from Question 1 of Section 2
Figure 24: Section 3 of questionnaire


[image: Forms response chart. Question title: Which of these Video Game genres have you played the most of?. Number of responses: 8 responses.]The results of question one of this questionnaire shows that the entirety of the eight participants do play video games often, with question two showing that of the group, majority have played more video games that are Role-Playing games (Baldur’s Gate 3 [20] or The Witcher [21]), and Action-Adventure games Max Payne [22] and Uncharted [23]) as well as shooters (Call of Duty [24] and Apex Legends [25]). Simulation and strategy games were also selected by at least half of the participants (see Figure 26).Figure 26: Results from Question 2 of Section 2

This first section shows that the participants are possibly more inclined into playing video games that are could be deemed to be more interactive and immersive than other titles.


[image: A blue and red pie chart

AI-generated content may be incorrect.][image: A pie chart with a red triangle and blue circle

AI-generated content may be incorrect.]In the second section of the questionnaire, participants had to answer questions that were tailored towards gathering data on VR and VRG in general.Figure 28: Results from Question 2 of Section 3
Figure 27: Results from Question 1 of Section 3

These first two questions gather information on how experienced the group is with VR and if there is an interest in experiencing it if they have not. 
The results from these questions show that it is not wrong to say that many people have already had some experience with VR gaming, with only 1 in 8 of the participants having not tried it yet (see Figure 27). However, when it comes to interest in VR, the results of a third of the participants not having a true interest in VR, shows some hesitation when it comes to the use of the platform (see Figure 28).
[image: A screenshot of a computer

AI-generated content may be incorrect.]Question 3 asked participants what they liked and or disliked about VR gaming. A few of the major points brought up in the results was how much they liked the immersive and interactive aspect of VR gaming (see Figure 29).Figure 29: Results from Question 3 of Section 3

One of the responses stated that the consoles that made use of VR were too expensive. This had a huge impact on defining my final major project and focusing it on creating a VR game that could be played natively on a Meta Quest, specifically the Meta Quest 3 and 3s.


The final question, Question 4, was aimed at gathering pointers on what participants would like to see in a VRG and see if they coincided with what I was tailoring my VR experience towards. A few responses wanted to see more horror games created in VR, with another wanting more interactable environments. One response did mention Foveated rendering, which would be something investigated for the final version of the game depending on the hardware (see Figure 30 for more details).[image: A screenshot of a video game

AI-generated content may be incorrect.]Figure 30: Results from Question 4 of Section 3



[bookmark: _Toc196823334]Chapter 4.2: Prototype work and testing results
[bookmark: _Toc196823335]Prototype Environment showcase and testing ideology
[image: A group of boxes in a dark room

AI-generated content may be incorrect.][image: A screenshot of a video game

AI-generated content may be incorrect.]Based on the results of the first questionnaire as well as case studies into similar media, a prototype was made. This was used in an in-person test to gather real-time data on what participants thought of having visual-distorting filters in a VR Experience. The test was conducted in-person using University provided Desktops as well as Meta Quest 2s. The screenshots of prototype environment are shown in Figures 31 to 33.Figure 32: Screenshot 2 of prototype environment
Figure 31: Screenshot 1 of prototype environment


[image: A screen shot of a video game

AI-generated content may be incorrect.]The prototype environment was made up of three different focus areas. The main room that participants spawn into has different lighting –darker environments with objects that have small bright lights, as well as brighter areas (see Figure 31); two areas where participants can interact with boxes (see Figure 32); and lastly, an area that allows participants to view a forest scene (see Figure 33).Figure 33: Screenshot 3 of prototype environment

These three areas test three things: 1) How participants view an enclosed room with different lighting areas with different visual filters, 2) how said filters affect a participant’s perception of distance and outdoor spaces, and 3) how does it affect a participant’s ability to interact with simple objects.


[bookmark: _Toc196823336][image: A video game with a red and white console

AI-generated content may be incorrect.][image: A screen shot of a computer screen

AI-generated content may be incorrect.][image: A black and white image of a building

AI-generated content may be incorrect.]Visual Filters showcase and explanationFigure 36: Filter 3 in prototype (“PSX” based Filter)

Figure 35: Filter 2 in prototype (ASCII based Filter)

Figure 34: Filter 1 in prototype (Dithering based Filter)




Three different filters have been tested, namely, Dithering based filter, ASCII based filter, and “PSX” based filter, as shown in Figures 34 to 36:
· Dithering based filter: This filter was originally featured in the video game “Return to Obrah Dinn [14]”, where it adds an almost “comic book” filter onto of the image as well as making the visuals black and white.
This tested how participants would feel in an environment that was distorted, as well as lacking colour.
· ASCII based filter: This filter was chosen to test out how far I could potentially push the visual filters in the prototype. This was inspired by a recent trend of video games using a form of “LIDAR” Filter [26].
· “PSX” based filter: A lot of recent indie titles have been making use of PSX visuals and filters to enhance the immersion of the game, hence why it was chosen to be tested in this prototype. It reduces the overall fidelity of the image by reducing the resolution rendered as well as changing how shadows are rendered.
These filters are just an example of what could possibly be applied in a further test, with the application of these filters in Unreal Engine [27] being relatively simple to achieve.


[bookmark: _Toc196823337][image: A group of people in a room with computers

AI-generated content may be incorrect.]Prototype Test Results and Data breakdownFigure 38: Picture of participants during prototype test

Figure 37: Picture of participants during prototype test


[image: ]
As previously mentioned, the test was conducted in person with participants making use of Meta Quest 2 VR headsets and University Provided desktops.
Participants were asked to complete a questionnaire after the test to gather their opinions of how they thought the visual filters impacted their immersion as well as what they thought of the visual style in general (This information would be used to develop the experience further for submission for the Final Major Project).
A total of 9 participants were involved in this test, with a mix of Year 2 and Year 3 Students from the BA Games Design Degree. Figures 37 and 38 includes some pictures take during the testing.
The results of question 2 are described in Table 1. (Question 2 asked what participants thought of each filter and how it affected their view of the prototype environment).
Table 1. Question 2 results.
	Filter Type
	Opinions of participants summarised

	Filter 1 (Dithering Filter)
	Participants found this filter to be somewhat comfortable compared to Filter 2, however its “static” nature made it slightly disorientating, as reported by some of the participants. 

	Filter 2 (ASCII Filter)
	This was the filter that had the most divided opinion amongst participants. Half of the participants found that this was too harsh to use as an actual visual filter in a VR experience while the other half thought it was interesting and comfortable enough to use in an VR experience. Main reason of discomfort was how fast the characters switched when looking at a scene due to how much visual movement is present when wearing a VR headset.

	Filter 3 (PS-X Filter)
	This was the filter that was liked the most, with two thirds of the participants enjoying it. A participant brought up the fact that this worked best with the visual style of the test environment. Some criticism was that this was only best when used in an “indoor” setting, when compared to Filter 1.





[image: Forms response chart. Question title: Which of the filters did you like the least?. Number of responses: 9 responses.][image: Forms response chart. Question title: Which of the filters did you like the most?. Number of responses: 9 responses.]Question 3 and 4 asked participants which filter they liked the most and the least respectively (see Figures 39 and 40).Figure 40: Results of question 4 from questionnaire

Figure 39: Results of question 3 from questionnaire


From these questions, we can see that Filter 3 (PSX Filter) was the favourite of two-thirds of the group of participants, with the least favourite being Filter 2 (ASCII Filter) (see Figures 39 and 40). Filter 1 (Dithering Filter) was one that participants thought was the most mediocre, meaning that participants do prefer filters that follow a “active” approach to how the filter works, changing whenever they move their head in-game compared to a static filter, like Filter 1. However, most disorienting filters such as Filter 2 (ASCII Filter) would be less preferred to use in a finished video game (this was gathered through verbal feedback given during the test.).


[image: Forms response chart. Question title: Do you think that using these unique visual styles in a VR Game added to it being an immersive experience?. Number of responses: 9 responses.]The final question looked at whether participants found that the visual filters added to their immersion (which is directly linked to my hypothesis). As we can see from Figure 41, 100% of participants answer “Yes” to this question.Figure 41: Results of question 5 from questionnaire






[bookmark: _Toc196823338]Chapter 5: Prototype results review and summary
The results of the questionnaire conducted after the prototype test fall in line with the previous discussion of Gestalt Principles and other aspects of immersion in VR.
Participants from the test thought that the filter which obscured the silhouette and shape of an object was the most disorientating (see Table 1 and Figure 40), since this visual filter was the one that went against the Gestalt Continuity and Closure Principles.
Another point that indirectly links back to Gestalt Principles was how participants were more receptive to the ‘PSX’ visual filter than other filters (see Table 1 and Figure 39). This is a result of the nostalgia factor triggered by the ‘PSX’ filter, possibly helping people feeling more connected and immersed in an environment that emulates retro video games.
Finally, the last question of the questionnaire showed that there is an interest in the idea of using unique visual filters and visual effects in VR, with a 100% of the participants answering that they do agree with the statement that using the visual techniques does improve immersion.
Considering these results, further research and work will be tailored towards testing different visual filter and effect techniques (such as those shown in Chapter 3), with a fully-fledged VR experience, that combines engaging and interactive gameplay mechanics with hi-fidelity audio (see Chapter 2.2).


[bookmark: _Toc196823339]Chapter 6: Conclusion of Dissertation
This dissertation investigated and tested the research question on whether visual filters and effect can enhance the immersion experience of users in a VR environment that can be applied to VRG and other relevant applications.
The literature review reviewed explored the different aspects of immersion in VR in the context of the Gestalts Principles and other phycological aspects of visual and sensorial perception to establish a correlation and better understanding on how a person would organise visual elements to make logical sense while experiencing VR, and how visual filters could affect the perception of such an experience, like for example in the case of adding excessive visual distortion that could make the overall experience less immersive and satisfying. Similarly, visual and psychological factors that could enhance the user immersion, as well their satisfaction were also identified and discussed. The research on case studies suggested different visual techniques that are used in interactive media (Video Games) and non-interactive media (Movies and YouTube Videos) that increase immersion. Based on these learnings, a library of techniques and requirements was constructed to guide the development and testing of a VRG prototype version for my project. In addition, research in user preferences and needs regarding VGR was conducted at the beginning of the project. This research investigated the participants gaming habits and opinions about VR, using a questionnaire. Results suggested that the majority of participants presented a general interest in VR, but are looking for a ‘unique’ and rounded immersion experience.
The prototype created during the second part of the research tested three different filters that are commonly applied in video games but not yet in VR, but that could be used to enhance the immersion experience. To measure the results of this novel application of filters, another questionnaire was developed and distributed among eight live test subjects to assess their overall experience. Results suggests that in general, the use of filters can affect the immersion experience, and that participants preferred visual filters that did not fully distort the environment that they were immersed in, in alignment with the Gestalts Principles stating that observers need to make visual sense of their environment through familiarity of forms and contexts. When using the filters according to the Gestalts Principles, the perception of the VR environment was enhanced. Eventually, the final question in the questionary, asking participants whether they thought the use of visual filters added to their VR immersion experience, was unanimously answered in favour, highlighting the potential use of this concept in VR and VGR applications. In addition, this finding also suggests that more research in the area is needed, particularly in case studies of applications in the game industry. 
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1) Link to Questionnaire: https://forms.gle/sZfPVuwzoQT5bysMA
2) Link to Prototype feedback Questionnaire: https://forms.gle/NUJX3QGDYesY8xuh6

2

image1.jpeg
X X X X

A - B B B
Aassorsng, A A, A
-~
-~
'~
s,
~c (o) G

(a) (b) (c) (d)





image2.jpeg
D





image3.png




image4.jpeg




image5.png




image6.png




image7.jpeg




image8.jpeg




image9.jpeg




image10.png




image11.jpeg
Return f the





image12.jpeg




image13.jpeg




image14.jpeg




image15.jpeg




image16.png




image17.png




image18.jpeg




image19.jpeg




image20.jpeg
THERE IS NO JHS'IICE WITHOUT SIN





image21.png
r




image22.png




image23.png
Ses

3

Interest in Video Games in general.

>¢

In this section you will be answering a few questions on the type of games you are interested in.

Would you consider yourself as someone who plays Video Games often? (At least once a week, on
any gaming platform; Console, PC and other digital gaming media)

Yes
Yes, but not as often as once a week.

No

Which of these Video Game genres have you played the most of? *
Role Playing Games
Action-Adventure Games
Shooters
Horror
Simulation Games

Strategy Games.
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Would you consider yourself as someone who plays Video Games often? (At least once a week, on

any gaming platform; Console, PC and other digital gaming media)
8 responses

® Yes
@ Yes, but not as often as once a week.

® No
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Interest in Virtual Reality Gaming. o

In this section you answer a few answer to gauge you interest in VR in terms of gaming, as well as whether you
would be interested in participating in further tests of a VR game for my FMP.

Have you played video games on Virtual Reality Platforms before? (This includes Meta Quest, *
Pico VR, Steam VR, PSVR 1/2 as well as any standalone VR experience)

Yes

No

If not, do you have an interest in trying virtual reality games?

Yes

No

If yes, what would you say are some of the things you like and or dislike about virtual reality? (This
can include details about mechanic, gameplay, visual, auditory and narrative decisions.)

Long-answer text

What are some of the things you would like to see more of in a Virtual Reality setting? *

Long-answer text

Would you be interested in participating in future tests for an Virtual Reality Game inspired by *
games such as Golden Light, Mouthwashing, Stanley Parable and the Resident Evil Series. (By
stating your interest, you may be contacted using your student email to see whether you

would be available to participate in a test)

Yes

No
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Which of these Video Game genres have you played the most of?

8 responses

Role Playing Games
Action-Adventure Games
Shooters

Horror

Simulation Games

Strategy Games

7 (87.5%)
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If not, do you have an interest in trying virtual reality games?
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@ ves
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Have you played video games on Virtual Reality Platforms before? (This includes
Meta Quest, Pico VR, Steam VR, PSVR 1/2 as well as any standalone VR
experience)

8 responses

@ Yes
® No
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If yes, what would you say are some of the things you like and or dislike about virtual reality? (This
can include details about mechanic, gameplay, visual, auditory and narrative decisions.)

7 responses

Immersion, The freedom of being able to control everything with your own hands in a first person perspective
I love how involved in the gameplay it makes me feel

i like how graphically impressive VR games can be. However, VR games tend to lack in detail / interactability,
which can easily break immersion or disappoint players.

Increased interactivity and immersion
Being more immersed through physical movement being used for actions.

Like - Visuals/Immersiveness gameplay

Dislike - Some games map movement differently on controllers

the consoles are expensive
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What are some of the things you would like to see more of in a Virtual Reality setting?

8 responses

Horror
It'd be nice to see some more adventure-rpg style games

Two things | can think of, one being able to properly sail a pirate ship, or fighting with complex magic
systems.

more interactability with the world, more options to the player, as vr games tend to be more restrictive in
what the player can do

Survival Horror Games in general

A cheaper alternative to haptic jackets to help enhance the immersion. When hardware gets better more
realistic environments.

Foveated Rendering being more common boosts performance on PCs/Console (PS5 PSVR2) delivering
higher quality gameplay and better performance.

cheaper
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Which of the filters did you like the least?

9 responses

@ Filter 1 (Dithering Filter)
@ Filter 2 (ASCII Filter)
@ Filter 3 (PS-X Filter)
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Which of the filters did you like the most?

9 responses

@ Fiter 1 (Dithering Filter)
@ Filter 2 (ASCII Filter)
® Filter 3 (PS-X Filter)
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Do you think that using these unique visual styles in a VR Game added to it being an immersive

experience?
9 responses

® Yes
® No





