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ABSTRACT

Author: John Horvath 

Title: Enter the Labyrinth: A VR Procedural Psychological Nightmare 
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Thesis Advisor: Christopher Maraffi 

Degree: Master of Fine Arts 
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This thesis explores the history of virtual reality and how the medium can help 

make psychological horror adventure games become a more immersive experience. 

Project Labyrinth takes inspiration from psychological horror adventure games, Greek 

mythology, and experimental music to immerse the player in a VR dream/nightmare. 

Appealing to the senses of sight and sound, the moody visual effects and haunting music, 

along with the use of procedural generation, create an eerie atmosphere in which the 

player must explore and problem-solve in order to find their way through the labyrinthine 

game. The environment changes and evolves as the game is replayed, creating a dream- 

or nightmare-like setting, stirring the sensation of déjà vu. The game was developed in 

VR using the Oculus Quest, a device that allows the player to freely move about without 

being tethered to a computer. The Quest’s ability to use hand, body, and room tracking 

significantly improves an already immersive experience. 
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INTRODUCTION

Project Labyrinth takes great inspiration from the Greek mythology story Theseus 

and the Minotaur [1] and stories similar to it. Daedalus, a “mythical Greek inventor, 

architect, and sculptor,” builds King Minos of Crete a labyrinth to imprison the Minotaur, 

the offspring of his wife and a white bull. King Minos demanded retribution for the death 

of his son, Androgeos, so he sacrificed seven Athenians youths and maidens. The feeling 

of being lost and chased by the unknown, real or not, defines the essence of exploration 

psychological horror games. 

Psychological horror is a subgenre of horror. Unlike its counterparts, 

psychological horror doesn’t rely on gore or monsters to scare. Instead, it relies on the 

audience’s mental, emotional, and psychological state to instill fear or anxiety. By using 

elements to enhance suspense and create drama and paranoia, it plays on the very things 

that makes us tick. Manipulating our vulnerabilities and fears causes distrust in both the 

environment and ourselves. 

Making Project Labyrinth was an intensive labor of love, beginning with 

brainstorming an engaging storyline and gameplay that is both challenging and unique. 

The story takes influences from novels like Chuck Palahniuk’s Fight Club, [2] in which 

the main character is mostly unknown and is not aware what is going on throughout a 

good portion of the book. The main character and the reader discover what is happening 

as the story progresses. “But while the lack of identity may make a character seem 

unknowable, it can also make the character more accessible to readers” [3]. These 
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elements of the unknown and of discovery help enhance the immersion quality of the 

game. They allow the player to assume the role of the main character, giving the player a 

sense of purpose—to search for the lost identity and the reasons behind the current 

situation [4]. 

In Project Labyrinth, the player finds themselves waking up in a library in a 

seemingly old mansion. With little direction, they must navigate through the rooms in 

search of clues, keys, and answers to the questions of how they got there, why they are 

there, and how they can get out. Finding the right amount of player direction was crucial 

in developing the scenes. For instance, when the player is tasked to match the correct 

medallions to their corresponding places, instead of directly telling the player what to 

match up, the use of symbology indirectly aids the player. As in a game of memory, the 

player matches the symbols to proceed in the game. The game provides just enough 

information to guide the player in the right direction while allowing them to problem-

solve and figure things out on their own. The idea behind this was to simulate a real-life 

situation. In reality, you don’t always have a tutorial or instructions to help you. The 

video games Myst [5] and Amnesia: The Dark Descent [6] are perfect examples of games 

that do not give much information to the player, but instead have them figure it out on 

their own as they progress through the games. 

These concepts are brought into the virtual world of Project Labyrinth, creating 

an environment like that in Myst, one of the most renowned adventure games ever 

created, while adding elements of exploration adventure and psychological horror. The 

intention is to instill a feeling of being alone while also causing an uneasy feeling that 

there may be someone or something lurking in the shadows behind you. Games like 
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Resident Evil 2 [7] or Amnesia: The Dark Descent pit the player against isolation and 

death (Resident Evil), and the unknown and the environment (Amnesia: The Dark 

Descent). In addition, they exploit the player’s own psychology, using their fears against 

them. Resident Evil 2 preys on the player’s anxiety, building tension with the anticipation 

that behind any door or around any turn, something can be lurking—or that at any 

minute, something unexpected can happen, such as running into a horde of zombies 

waiting to attack you (Fig. 1 & 2). Amnesia: The Dark Descent uses fear of the dark to its 

advantage. In this instance, the darkness can be helpful in hiding from monsters lurking 

in the shadows, but it also increases your fear and insanity levels, which triggers more 

monsters to appear (Fig. 3 & 4). 

Fig. 1. Capcom. Resident Evil 2 Screenshot 1. (1998). Digital 
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Fig. 2. Capcom. Resident Evil 2 Screenshot 2. (1998). Digital 

 

Fig. 3. Frictional Games. Amnesia: The Dark Descent Screenshot 1. (2010). Digital 

 
Fig. 4. Frictional Games. Amnesia: The Dark Descent Screenshot 2. (2010). Digital 
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Although there have been adventure/psychological games released in virtual 

reality, such as Capcom’s Resident Evil 7 [8] or Supermassive Games’ The Inpatient [9], 

their content has mainly focused on blood and gore, or had demons and zombies as the 

main antagonists. They rarely pit the player against their own psyche. This lack served as 

the motivation to create a psychological horror game that pits the player against the 

environment or situation, manipulating the player psychologically with the unknown and 

what is hidden within the game. The goal is to create a true psychological horror game 

that does not rely on blood and guts, but on the tension and the suspense created within 

the game. Games like Wolf & Wood’s Interactive Limited’s A Chair in a Room: 

Greenwater (2016) [10] does a great job of employing psychological horror, as it does 

not use monsters or rely on gore to scare the player. Instead it uses atmosphere and 

tension to instill fear. 

To develop Project Labyrinth visually, inspiration from psychological horror 

films such as Dario Argento’s Suspiria (1977) [11] helps create the ominous mood and 

atmosphere to further immerse the player in the world. A great example is when the main 

character, Suzy Bannion (played by Jessica Harper), realizes that the dance instructors 

never leave the school she attends. She begins tracking their footsteps late at night to find 

out where they go. The lighting and sound (Fig. 5 & 6) used in the scene aid in setting the 

mood. They manufacture ominous and nefarious activities brewing as she quietly sneaks 

through the hallway of the dance school. 
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Fig. 5. Dario Argento. Suspiria Screenshot 1. Digital 

Fig. 6. Dario Argento. Suspiria Screenshot 2. Digital 

Creating a haunting and eerie soundscape was necessary to support the 

psychological aspects of the game. Musically, artists such as Kawabata Makoto, Thom 

Yorke of the band Radiohead, and Richard D. James (who uses the pseudonym Aphex 

Twin) helped to inspire the ideal soundtrack for Project Labyrinth. Kawabata is the 

guitarist for the Japanese experimental psychedelic band Acid Mothers Temple. His solo 

career consists of making mostly experimental noise art by creating abstract sounds and 

rhythms with various instruments, but mainly his guitar. His 2013 record, We Don’t 

Know Where We Came From [12], encapsulates this idea. Thom Yorke’s solo career has 

been as successful as Radiohead’s. Although most of his catalog is electronic music, his 
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2018 record, which was the soundtrack to the remake of Suspiria [13] by Luca 

Guadagnino, is both haunting and somber. Aphex Twin is an electronic dance artist who 

is most notable for his unique style and approach that is difficult to emulate. His music is 

not bound by genre. His 1994 record, Selected Ambient Works Volume II [14], is a 

mixture of sounds ranging from the relaxing to the unnerving. For the soundtrack, similar 

techniques of creating abstract sound and repetition with an electric guitar were applied 

to help weave a sonic tapestry of eerie intensity that haunts the player as they explore 

within the game. 

Combined with these elements, the use of procedural generation was applied to 

create a moving, labyrinthine puzzle that changes as the player plays and replays through 

the game, much like a dream or a nightmare. The changing environment is meant to 

evoke the sensation of déjà vu by recalling items and places that are familiar, yet different 

from how or where they were seen before. The use of procedural generation also gives 

the game an added challenge by relocating items or rooms. This technique throws the 

players off each time they start the game over if they’ve tried to memorize locations or 

arrangements. The subtle use of procedural generation that changes colors and the order 

of items helps to implement the déjà vu experience for the player. Project Labyrinth acts 

like a recurring dream/nightmare every time you start a new game, giving the feeling that 

you’ve done this before, yet somehow something seems different. 

The purpose of this thesis is to provide context for exploring how the emerging 

technology of VR can enhance the genre of adventure games by combining them with 

elements like procedural generation and psychological horror to create a dream/nightmare 

déjà vu–like experience. 
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AN OVERVIEW OF VIRTUAL REALITY’S HISTORY AND RESURGENCE 

VR brings an added immersive depth that traditional gaming cannot provide, as it 

places the player completely inside the game’s virtual world. VR is the perfect medium 

for Project Labyrinth as it helps the player stay engaged and immersed by surrounding 

them in a 360-degree virtual world, allowing them to feel that they are exploring a 

believable mansion and that the unseen threat is real. By employing VR, the 

psychological aspects of Project Labyrinth come to life. 

When we think of VR, we tend to think of the headsets we put on that take us 

away to new and exciting places. We often don’t think of paintings, let alone think of 

paintings as the beginning of VR. Panoramic paintings and murals that span a 360-degree 

field of view encapsulate the viewer with their massive scale, drawing them into the 

scene and immersing them similar to VR. Franz Roubaud’s painting of the Battle of 

Borodino of 1812 [15] (Fig. 7) perfectly exemplifies this, as it transports the viewer 

directly into the action of the battle scene (Fig. 8). 

Fig. 7. Franz Roubaud. Battle of Borodino, 1812. (1912). Panoramic Oil Painting. 
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Fig. 8. Battle of Borodino Panorama Museum. Panorama Example. (2000). Screenshot 

The stereoscope (Fig. 9), invented in 1838 by Sir Charles Wheatstone, utilizes a 

pair of 45-degree mirrors that reflect two-dimensional pictures on each side of the user’s 

eyes. The viewer’s brain processes the information from each image, fusing them 

together and making it appear as a single 3D object. David Brewster’s lenticular 

stereoscope (Fig. 10), is similar to what we see today. Mobile VR headsets like Google 

Cardboard use the same principles. 

Fig. 9. Charles Wheatstone. The Stereoscope. (1838). Drawing. 
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Fig. 10. David Brewster. The Lenticular Stereoscope. (1849). Drawing. 

Short stories first appearing in Wonder Stories magazine in the 1930s refer to the 

concept of VR. Laurence Manning’s 1933 short story, “The Man Who Awoke,” [16] 

talks about machines that place people in a dreamlike state, allowing them to simulate a 

fantasy. Two years later, Stanley Weinbaum’s short story, “Pygmalion’s Spectacles,” 

[17] referred to goggles that show the wearer different realities.

The first VR headset, Morton Heilig’s Telesphere Mask (Fig. 11), dates back to 

1960. The Telesphere Mask is comprised of a stereoscopic TV with true stereo sound. 

Three years prior, Heilig had invented the Sensorama machine (Fig. 12), simulates a 3D 

motion picture along with olfactory sensory input, stereo sound, vibrating seats, and fans 

blowing at the participants. Many call Heilig the “Father of Virtual Reality” [18] because 

of these inventions. 

Fig. 11. Morton Heilig. Telesphere. (1960). Photo. 
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Fig. 12. Morton Heilig. Sensorama. (1957). Photo. 

In Ivan Sutherland’s 1965 essay, “The Ultimate Display” [15] he poses the idea of 

having a simulation of reality where we could no longer tell the difference between the 

real and virtual worlds. In it, he wrote: 

The ultimate display would, of course, be a room within which the 

computer can control the existence of matter. A chair displayed in such a 

room would be good enough to sit in. Handcuffs displayed in such a room 

would be confining, and a bullet display in such a room would be fatal. 

With appropriate programming such a display could literally be the 

Wonderland into which Alice walked [15]. 

This idea echoes the core concept of what virtual reality has become today: a 

virtual world, with computer hardware as the creator, where users can interact as they do 

in the real world and have it appear realistically with 3D sound and tactile feedback [15]. 

In 1968, Ivan Sutherland and Bob Sproull’s invention, the Sword of Damocles (Fig. 13), 

became the first VR/AR head-mount display [15]. The heavy headset came from the 

ceiling, just like its namesake, and connected directly to a computer. This differs from the 

Telesphere Mask’s simulation through film, as The Sword of Damocles displays a virtual 

world created by a computer. 
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Fig. 13. Ivan Sutherland. Sword of Damocles. (1968). Photo. 

Daniel Sandin and Thomas DeFanti at the Electronic Visualization Laboratory 

(EVL) in the University of Illinois at Chicago (UIC) came out with the first wired data 

gloves. In 1976, the Sayre Gloves [19] (Fig. 14) used light sensors that detected the 

amount of light hitting a photocell to track the fingers. 

Fig. 14. Daniel Sandin, and Thomas DeFanti. The Sayre Glove. (1976). Photo 
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Jaron Lanier and Thomas Zimmerman started VPL Research in 1985 [20]. The 

company developed several inventions, including: the DataGlove, similar to the Sayre 

Gloves; the EyePhone, (Fig 15) a head-mounted display (HMD) that tracks head 

movements with Fresnel lenses; and the DataSuit, (Fig 16) a suit that tracks full-body 

movement. 

Fig. 15. VPL Research. DataGlove & EyePhone. (1989). Photo. 

Fig. 16. VPL Research. DataSuit. (1989). Photo. 

Throughout the 1990s, many more companies made attempts to release their own 

versions of VR headsets. Most notable HMDs include SEGA’s VR-1 (1994) (Fig. 17) 

and Nintendo’s Virtual Boy (1995) (Fig. 18). Their short development lasted only one 

year due to major issues and flaws in their headsets. SEGA did bring their headset into 

the arcade market with some success, although their console version could not get past 
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development due to issues with poor graphics and motion sickness [21]. Nintendo’s 

Virtual Boy console hit the consumer market in 1995. The Virtual Boy didn’t do as well 

as they hoped, only selling 770,000 units before they pulled the plug [22]. Their 

monochrome “3D” display, lack of games, and health concerns (the headset caused 

headaches and dizziness) hurt their sales, effectively killing the headset. 

Fig. 17. SEGA. VR-1 Headset. (1994). Photo. 

Fig. 18. Nintendo. Virtual Boy. (1995). Photo. 

Other headsets came around the same time as the VR-1 and Virtual Boy, with a 

little more success, such as Victormaxx’s Stuntmaster (1993), a stereoscopic TV headset 

that plugs into the Sega Mega Drive and Super Nintendo. They also came out with a PC 

headset, the Cybermaxx and Cybermaxx 2, in 1995 and 1996 respectively. The 

Cybermaxx 2 had a higher resolution (505 x 230) and support for VCRs and consoles. 

VR would continue to quietly develop with advancing technology, such as faster more 
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powerful processors and more compact. Two decades would pass before virtual reality 

would make front-page news again. 

 In 2012, Palmer Lucky launched Oculus VR and started a funding campaign on 

the website Kickstarter to help fund and develop his prototype headset (Fig. 19), the Rift, 

raising $2.5 million. Two years later, Facebook bought the Rift from Lucky for $2 billion 

dollars. In 2016 the Oculus Rift (Fig. 20) finally reached the consumer market. The 

opening of the VR floodgates followed with the release of Playstation VR (Fig. 21), HTC 

Vive (Fig. 22), Google Cardboard and Daydream, and Samsung Gear VR. 

Fig. 19. Oculus. Rift Prototype MK I. (2012). Photo. 
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Fig. 20. Oculus. Rift CV1. (2016). Photo. 

 

Fig. 21. Sony. Playstation VR. (2016). Photo. 
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Fig. 22. HTC. Vive. (2016). Photo. 

Because of numerous issues, e.g., significant hardware limitations and difficulty 

of immersion, mobile VR headsets like Google Cardboard and Samsung Gear VR that 

use a smartphone as the headset died out [23], ending mobile VR in 2019, whereas 

standalone headsets like the Rift and Vive continue to grow strong. In May 2019, Oculus 

released the Quest (Fig. 23), a wireless internal tracking headset that is capable of hand 

tracking and body tracking with additional accessories and software [22]. The soon-to-be-

released Panasonic VR glasses (Fig. 24) could possibly become the new standard with 

their hardware’s capabilities and power, as the first UHD (ultra-high definition) glasses 

with HDR (High Dynamic Range) which can produce crisp high-quality images and 

sounds that could place Panasonic’s goggles among the best in today’s market [24]. 
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Fig. 23. Oculus. Quest. (2019). Photo. 

Fig. 24. Panasonic. VR Goggles. (2020). Photo. 

The Oculus Quest’s wireless feature made it a perfect fit for Project Labyrinth. Hand 

and body tracking, along with the ability to do room scaling from within the headset, is a 

benefit that opens possibilities and enhances the immersion of Project Labyrinth. Room 

scaling allows the scanned room to fit within the boundaries of the game, letting the 

player walk around from one end to another in the virtual world. The Insight Tracking, an 

inside-out tracking system located in the headset, is a big upgrade from the external 

sensors in previous models. It captures and navigates physical spaces, allowing for better 

360-degree tracking and movement. The issue with the external trackers is that they had

to be placed in front of or surrounding the player, giving the player absolute physical 

boundaries that the player could never go outside or behind. 



19 

 Furthermore, building for the Quest also makes it easy to port to Oculus’ other 

headset, the Rift S, as they share the same structure when it comes to building the VR 

player in Unity. The only difference is that the Rift S is wired and has better overhead for 

graphics and processing due to the fact that the computer powers those components. 
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ADVENTURE GAMES/PUZZLE EXPLORATION

Cyan’s 1993 point and click game, Myst (Fig. 25 & Fig. 26) highlights the 

pinnacle of adventure games, holding the bestselling PC game title from 1993 to 2002. 

The game starts when the player who assumes the role of an unknown person comes 

across the book of “Myst.” The book transports the player to the mysterious island of 

Myst, and from there they uncover information about the history of the island. 

 

Fig. 25. Cyan. Myst Screenshot 1. (1993). Digital 

 

Fig. 26. Cyan. Myst Screenshot 2. (1993). Digital 
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Myst’s lack of instructions and objectives for the player makes it stand out from 

the rest of adventure games available at that time. It forces the player to explore as much 

of the island as possible, and in doing so, the player learns the story of the island and 

discovers a way back home. This is done through solving puzzles (Fig. 27 & Fig. 28) 

throughout the game. Myst doesn’t utilize an inventory system or have enemies or player 

deaths, which at the time was a whole new approach. This puts players in a more relaxed 

mindset, allowing them to enjoy the game and its lush graphics and sound and play at 

their own pace. These innovations truly make it one of the crowning gems of the 

adventure game genre. 

Fig. 27. Cyan. Myst Screenshot 3. (1993). Digital 

Fig. 28. Cyan. Myst Screenshot 4. (1993). Digital 
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What Remains of Edith Finch tells the unidentified player about the Finch family 

and explores their rich and unusual history and the strange way they all tragically met 

their ends. The player explores the Finch house, slowly investigating their lives and 

unexpected deaths. The game’s story and aesthetic stand out because of the way it 

interacts with the player. The art style is unique and appealing, but it is the story that 

grabs the player getting emotionally invested with the characters right from the start (Fig. 

29 & Fig. 30). 

Fig. 29. Giant Sparrow. What Remains of Edith Finch Screenshot 1. (2017). Digital 

Fig. 30. Giant Sparrow. What Remains of Edith Finch Screenshot 2. (2017). Digital 
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The Remains of Edith Finch relies on storytelling, rather than actual gameplay, to 

drive the player through the game. Because of this, the game plays more like an 

experience or a memory than a standard game. Acting like an amusement park ride, the 

game takes the player along for the ride as the story unfolds. This works because the 

narrative is presented in a way that keeps the player engaged the whole time. An example 

is when Edith writes about her older brother, Lewis, and how he was a very loving and 

caring brother who suffered from depression and drug abuse. The story worsens when 

their other brother, Milton, goes missing. After a while, their mother gets Lewis a job 

working at a local fish cannery. He then seeks help for his drug addiction and realizes 

how boring and routine his life has become and sinks deeper into depression (Fig. 31). He 

uses his imagination to distract himself (Fig. 32) from the monotony of work, which leads 

to his unfortunate end. 

 

Fig. 31. Giant Sparrow. What Remains of Edith Finch Lewis Story 1. (2017). Digital 
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Fig. 32. Giant Sparrow. What Remains of Edith Finch Lewis Story 2. (2017). Digital 

Project Labyrinth draws inspiration from both games, using the same philosophy 

of having the player figure it out as they go along (Myst) and by using exploration (What 

Remains of Edith Finch) to push the story forward. Both games utilize beautiful visuals 

and unique environments that engulf the player. 
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PSYCHOLOGICAL HORROR

Capcom’s Resident Evil 2 (Fig. 33) does a great job of blending exploration and 

puzzle-solving with survival horror. The psychological elements in the game are the 

driving force in creating the right atmosphere and tension. The player is on edge with 

every door that opens or quiet hallway (Fig. 34) they cautiously pass through, aware that 

at any moment something could attack  

Fig. 33. Capcom. Resident Evil Screenshot 1. (1998). Digital 

Fig. 34. Capcom. Resident Evil Screenshot 2. (1998). Digital 
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Capcom’s Resident Evil 2 (1997) is a survival horror game released on the Sony 

PlayStation. It is the second installment in the Resident Evil series and considered one of 

the best out of a current total of seven games. It continues the story (from the first 

release) of a zombie outbreak reaching the fictional Raccoon City. It introduces two new 

characters—Leon Kennedy, a rookie cop, and Claire Redfield, the sister of the main 

character from the first game. They explore the remains of the zombie outbreak in the 

Raccoon City Police Department, looking for clues and trying to find out what happened 

and how to escape. Elements of adventure games are utilized, including the use of 

exploration and puzzle-solving (Fig. 35– 37), to help drive the story. Capcom 

successfully combines the adventure game genre with several forms of horror in the 

Resident Evil series, and it is one of the company’s most successful and in-demand 

games. 

 The idea behind Resident Evil 2’s puzzle system is simple: to progress further 

you need to open door A, but you need key B which is in area C. Sometimes it acts more 

like a scavenger hunt (Fig. 38 & 39) than a traditional puzzle. Clues are left throughout 

the police department to help guide the player on where to go to search for certain items. 

A mysterious monster stalks the player and shows up at certain key events while zombies 

populate everywhere throughout the game. Even though Resident Evil 2 uses gore and 

monsters, it also uses the environment to build an extremely tense and terrifying 

experience. 

Project Labyrinth models its puzzling system after Resident Evil 2, as it is 

challenging and keeps the player engaged. Combining VR with a desolate environment 

like Resident Evil 2’s creates higher levels of intensity and mood. 
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Fig. 35. Capcom. Resident Evil Puzzle Example 1. (1998). Digital 

Fig. 36. Capcom. Resident Evil Puzzle Example 2. (1998). Digital 

Fig. 37. Capcom. Resident Evil Puzzle Example 3. (1998). Digital 
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Fig. 38. Capcom. Resident Evil Screenshot 3. (1998). Digital 

Fig. 39. Capcom. Resident Evil Screenshot 4. (1998). Digital 
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Released in 2010, Amnesia: The Dark Descent by Frictional Games successfully 

blends adventure and survival horror. The game’s protagonist, Daniel, suffers from self-

inflicted amnesia. Daniel awakes inside a castle (Fig. 40 & 41) where he explores and 

solves puzzles to gather clues on why he forced his amnesia and why he needs to kill to 

the baron of the castle, Alexander, who is hiding deep in the Inner Sanctum. Throughout 

the game, Daniel discovers more about his past and learns about the “Shadows” (Fig. 42) 

that hunts him. The player can only run and hide from the shadows, making engaging 

with them even more difficult. What makes Amnesia: The Dark Descent unique is it uses 

the fear of being in the dark as an enemy within the game. Daniel is afraid of the dark, 

and he begins to lose his sanity the longer he is in it (Fig. 43). The only way he can avoid 

this is being in areas that are well-lit by his lantern. However, oil for the lantern is limited 

and can give your position away to the “Shadow” that is chasing you. 

 

Fig. 40. Frictional Games. Amnesia: The Dark Descent Screenshot 3. (2010). Digital 
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Fig. 41. Frictional Games. Amnesia: The Dark Descent Screenshot 4. (2010). Digital 

Fig. 42. Frictional Games. Amnesia: The Dark Descent Shadow. (2010). Digital 
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Fig. 43 Frictional Games. Amnesia: The Dark Descent Sanity 1. (2010). Digital 

As you suffer from insanity, the visuals begin to blur and become disorienting. In 

addition, you begin to have visual and auditory hallucinations (Fig. 44). This adds to the 

intensity when being chased by a shadow.  

Fig. 44 Frictional Games. Amnesia: The Dark Descent Sanity 2. (2010). Digital 

Project Labyrinth borrows the concepts of darkness as an enemy and the visual 

and auditory effects from Amnesia: The Dark Descent. Audio fragments and apparitions, 

as well as the darkness, enhance the moody atmosphere and are meant to psychologically 

torment the player. 
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. 

Dario Argento’s 1977 psychological horror film Suspiria is about dancer Suzy 

Bannion, who goes overseas to Europe to attend a prestigious dance school. She soon 

finds out that the school’s teachers are witches and are using the students for their 

nefarious plans. The lighting and visual design (Fig. 45 & Fig. 46) of Suspiria invokes 

the feeling of an unsettling, eerie, and otherworldly dream. Taking the same approach for 

Project Labyrinth, vibrant primary colors (mainly reds and blues) are used for the 

lighting to help establish a similar desired atmosphere [25]. 

Fig. 45. Dario Argento. Lighting example 1 from Suspiria. (1977). Photo 
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Fig. 46. Dario Argento. Lighting example 2 from Suspiria. (1977). Photo 

Designing a hybrid puzzle system  

In Project Labyrinth, the hybrid puzzle system involves mixing elements from 

Resident Evil 2 and Amnesia: The Dark Descend’s making a unique structure that 

translates well in VR. The systematic arrangement of objects and how they are obtained 

engages the player through three-dimensional problem solving. In addition, the 

“Magnetic Snap” mechanic aligns objects correctly, locking them into place allowing the 

player to grab and place items where appropriate. 

Vibrant lighting techniques, similar to Suspiria, mixed with a variation of 

mechanics from Amnesia: The Dark Descend “Afraid of the Dark” forms an intriguing 

aesthetic. The dramatic lighting varies from absolute darkness to over saturation of reds 

and blues causing the player to feel uneasy and feel as if there is something lurking in the 

shadows. This, in addition to isolating the player in an unfamiliar environment, creates 

uncertainty, loneliness and fear causing paranoia in the player. The darkness and 

environment become the intangible enemies. Music and sound acts as accents to the 

visuals adding a haunting presence. 
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PRODUCTION

To make this work, the MDA (Mechanics, Dynamics and Aesthetics) framework 

(Fig. 47) play a pivotal role to ensure the right balance of complexity for the player. 

Developed by Robin Hunicke (Northwestern University), Marc LeBlanc (MIT), 

and Robert Zubek (Northwestern University), the MDA framework analyzes games and 

provides definitions and explanations on how each component relates to the other and the 

player’s experience. MDA breaks everything down into three parts: rules, system and 

fun. This in turn establishes the components for design: mechanics, dynamics, and 

aesthetics.

Fig. 47. MDA Flowchart. (2004). Digital 
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Hunicke, LeBlanc, and Zubek defines the MDA framework as following: 

Mechanics describes the particular components of the game, at the level of 

data representation and algorithms. Dynamics describes the run-time 

behavior of the mechanics acting on player inputs and each others’ outputs 

over time. Aesthetics describes the desirable emotional responses evoked 

in the player, when she interacts with the game system [26]. 

The MDA framework was extremely beneficial as it helped find the right amount 

of challenge and engagement for Project Labyrinth. 

Using concept art, storyboards, and animatics (Fig. 48 - 50) helped to take the 

guesswork out of how things should look and work, because getting accurate stylistic 

visuals was imperative. 

Fig. 48. John Horvath. Concept Art example #1. (2018). Digital 
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Fig. 49. John Horvath. Concept Art example #2. (2018). Digital 

 

Fig. 50. John Horvath. Storyboard. (2018). Digital 
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Sound design was equally as important. If the sound didn’t fit the object in the 

scene or there was no sound at all, it would instantly disengage the player. The sound and 

music needed to compliment the visual. Artists like Aphex Twin, Thom Yorke and 

Kawabata Makoto served as inspiration as their musical style is extremely visual and 

minimalistic. What makes my approach to the music unique is that each room has 

multiple soundtracks that blend seamlessly, creating different compositions throughout 

each play through. This adds to the atmosphere and the overall feel of the game, keeping 

it from being stale or repetitive. The best approach to ensure that any combination of 

tracks result in a lucid composition is writing a musical phrase and recording it in 

multiple variations like alternative spellings of the same word.  

The library served as the main phrase with each room as a complementary 

variation blending with the main phrase. To create the appropriate psychological and 

emotional mindset for Project Labyrinth, the music style used was a form of abstract 

minimalism. Abstract minimalism is often characterized by the limited musical materials 

that are used, repetitive patterns, consonant harmonies and steady note drones. This was 

ideal in creating the haunting tension and eeriness needed for the game. Each artist that 

served as inspiration have examples in abstract minimalism.
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PIPELINE

Selecting the right pipeline (Fig. 51) is crucial in cutting down idle time and 

increasing productivity. There needs to be software flexibility and the ability to flow 

content between each other. Autodesk Maya was ideal for making 3D models that needed 

for the game. It has direct import and export support to the rest of the pipeline making it 

ideal. 

Adobe Photoshop and Quixel Suite 2.3.2/Mixer 2020 can import and export data 

from Maya. That gives me quick results if I need to tweak a UV set to make texturing 

easier. Having that flexibility of going back and forth is a huge plus. With Photoshop and 

Quixel I can easily export my textures anywhere, back into Maya to render in Solid 

Angle’s Arnold, or directly to Unity. 

The sound design was a little more difficult than the rest of the pipeline. I chose 

Adobe Audition to become more familiar with it, test its capabilities and compare it to 

other Digital Audio Workstations (DAWs) that I have experience with, including 

Cakewalk Sonar Producer and Logic Pro X. 

Since upgrading their rendering pipeline to Universal Rendering Pipeline (URP) 

and High Definition Rendering Pipeline (HDRP) from their previous standard rendering 

pipeline, Unity has been posting impressive results. In addition, Unity is switching over 

to Vulkan as their sole renderer. Combining Unity’s URP and Vulkan with the Oculus 

Quest is an exciting challenge that produces amazing results. 
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Fig. 51. John Horvath Project Labyrinth. Workflow Pipeline. (2020). Digital
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AUTODESK MAYA

Maya is the first program in the pipeline and is responsible in creating the game’s 

3D assets (Fig. 52 - 55). Maya’s ability to export directly to Unity and Quixel and to 

import directly from Quixel and Photoshop is extremely beneficial and makes Maya the 

obvious choice to handle the creation of the 3D models in Project Labyrinth. In lieu of 

creating models based from concept art drawing, inspiration was taken from real world 

items. Antique items either online or from thrift stores help build my library of image 

references to serve as templates for all the models within the game. None of the assets 

within the game were downloaded from outside sources. Maya makes it easy to set up the 

references to create the models and quickly place them in the position, aiding in level 

design (Fig. 56 - 58). 

Fig. 52. John Horvath. Fireplace. (2020). Digital 



41 

Fig. 53. John Horvath. Grandfather Clock. (2020). Digital 

Fig. 54. John Horvath. Puzzle Door. (2020). Digital 
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Fig. 55. John Horvath. Console Table. (2020). Digital 

Fig. 56. John Horvath. Library. (2020). Digital 
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Fig. 57. John Horvath. Study. (2020). Digital 

Fig. 58. John Horvath. 2nd Floor Hallway. (2020). Digital 



44 

Once the models were created, the next process was to UV the models (Fig. 59 & 

60). UVing is the process of taking the model and making a 2D flat pattern of it, much 

like a fabric pattern used for clothing. It was important to maximize the limited UV space 

due to the hardware limitations on the Oculus Quest. Optimizing the textural density (Fig. 

61 & 62) was imperative to achieve realistic-looking objects within the game. Creating 

UVs is essential to properly texture models.  

Fig. 59. John Horvath. Console Desk UV. (2020). Digital 
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Fig. 60. John Horvath. Puzzle Door UV. (2020). Digital 

Fig. 61. John Horvath. Console Desk Textual Density. (2020). Digital 
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Fig. 62. John Horvath. Puzzle Door Textual Density. (2020). Digital 

Maya makes modeling, UVing, and level designing easy. Exporting is just as 

easy, placing the assets in two locations–Unity and Quixel. Unity instantly adds all the 

assets and updates them automatically as long as you send to the correct folder location 

and do not break the connection of the prefab. Keeping everything organized and sending 

assets to the correct folder is key. Quixel uses maps such as Material ID, Ambient 

Occlusion, Normal etc. to start off texturing. This is done in Maya using Turtle to render. 

Texture maps must be created for texturing in Quixel. 

The main and most important map that needs to be generated is a Material ID 

map. This helps mask and assign different materials for models that have several 

components.  I created a folder structure for Quixel to keep everything organized and 

accessible. This is where the model and Material ID map is exported. 
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ADOBE PHOTOSHOP/QUIXEL SUITE 2.3.2 & MIXER 2020

Quixel Suite 2.3.2 is a powerful Photoshop plugin that has an endless library of 

Physically Based Rendering (PBR) materials and capabilities to match. Here is where the 

exports made from Maya are plugged in. The optional maps are automatically generated 

based on the model’s geometry, rather than creating them in Maya.  

From here, depending on the asset, I started with a base material or a smart 

material. A smart material is material that Quixel creates that combines multiple base 

materials to make a unique material. Both can be further customized for desired aesthetic. 

The Albedo, Metalness/Specular, Gloss, and Normal Maps functions are 

generated with each PBR material selected. Adjusting maps can be done individually or 

all together with reasonable ease. I was able to quickly render each model fully textured 

to preview how it would look in Unity. 

After tweaking the textures to the point that they are ready to be exported to 

Unity, they are rendered a last time for final review. The exporting process is simple. The 

items are exported all together into a single folder within Project Labyrinth’s folder 

structure, allowing for a quick import. 

If some textures needed refinement, Quixel Mixer 2020 was used. Mixer 2020 is 

the successor to Suite 2.3.2. The newer version no longer relies on Photoshop to make 

textures. It functions much like Photoshop, being able to use layers and opacity masks. I 

was unable to use Mixer 2020 during the complete process as the capability to import 

custom meshes wasn’t available until February 2020. 



48 

ADOBE AUDITION

To produce the sounds and music, live performances by me were recorded on an 

AKAI S6000 sampler with a SM57 Shure Dynamic Microphone. To record the music and 

atmospheric sounds, a Fender Telecaster connected to a Digitech RP-7, Digitech XP-100, 

and a Jim Dunlop Wah-Wah pedal were directly plugged into the AKAI S6000 (Fig. 63). 

AKAI samplers are recognized for their clean and warm sound recordings and produce 

amazing results. This helps to reduce the need to re-record due to poor quality and 

artifacts, allowing for just a few takes. Due to the bulkiness of my recording setup, I was 

limited to recording sounds near my location. This led to improvising and looking for 

unique ways to simulate a base for a sound needed for the sound effects within the game. 

Fig. 63. John Horvath. Recording Set-up. (2020). Photo 
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Multiple takes were recorded then digitally transferred from the AKAI to my 

computer and brought into Adobe Audition (Fig. 64 & 65) for editing. The audio files 

were then sorted and organized between sounds and music. Each take was then loaded 

into Audition to either layer the sounds or find the recording that works best for the 

specific moment within the game. 

Fig. 64. John Horvath. Sample Auditioning. (2020). Digital 
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Fig. 65. John Horvath. Library Music. (2020). Digital 

Each recorded sound was mixed, digitally altered and manipulated to suit 

different needs. Further enhancements and processing were applied while maintaining 

enough headroom to keep the audio from getting too hot or having digital clipping issues. 

After mixing the audio and bouncing them into stereo tracks, it was then exported 

to .wav files to the game’s folder structure for instant import into Unity. This process 

makes it easier to make changes or updates if need be. 
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UNITY/OCULUS QUEST

I began building the game in Unity by breaking it down into rooms and focusing 

first on the library–attaching mesh colliders, materials and rigid bodies on the objects the 

player would interact with in some shape or form–then creating each room in succession. 

With Unity’s new VR Management, it makes importing Oculus’ package easier. The 

Oculus Quest is appealing because of its wireless capabilities as well as the hand/body 

tracking that will be in future iterations of Project Labyrinth. 

One of the biggest obstacles that was problematic was integrating Unity’s 

Universal Rendering Pipeline (URP) work with Oculus Quest’s OVRPlayer controller. 

There was a bug in Unity software that only rendered the left camera in the Quest 

headset. This was due to the URP not being fully compatible with the Oculus Quest. 

However, a resent update to URP version 7.2.1 fixed the issue.  

Importing the models into Unity from Maya was quick and easy. If any changes 

were needed on the model, it was done in Maya exported again and it instantly updated in 

Unity. As I began importing assets from Maya to Unity one observation I made was that 

the pivot of the asset needed to be the same, because changing the pivot in Maya placed 

the asset far from where it needed to be in Unity.  The ability to see how everything 

looked together instantly was essential when it came to making changes or tweaks.  

The core mechanics of Project Labyrinth required things change up enough for 

the player to not become bored and to maintain the level of difficulty. One of the ways 

this was achieved was through scripting. Most of the procedural generation scripts had 
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the same simple philosophy: every time the game loads, changes are made. The best way 

to do this was a simple “Roll The Dice” random number generator where a script runs 

just once at the beginning of each gameplay. The script randomly generates a number 

within in a certain range to select location and color. An example of this in action is the 

books in the main library that change color each time you play. In future installments, the 

books, other items and rooms will also change locations to increase playability and 

difficulty. Simple flow charts (Fig. 66) were used to help visualize how scripting the “roll 

the dice” mechanic would work (Fig. 67). 

Fig. 66. John Horvath. Roll The Dice Flow Chart. (2020). Digital 
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Fig. 67. John Horvath. Roll The Dice Script Example. (2020). Digital 
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CONCLUSION

Already there is an increase in horror adventure games being developed for VR. 

VR brings a new level of immersion and interactivity to games in the same way point and 

click did in the beginning of the renaissance of adventure games. It brings more 

innovative ways to play and experience video games. 

I designed Project Labyrinth to be a convincing experience by encapsulating the 

player in the game’s world without interference or distraction. The Oculus Quest’s hand 

tracking and room scaling abilities keeps the player engaged by using your hands as 

controllers and your physical playing space as the virtual floor of the game. The visual 

field of view is increased and enables the physical movement required to play. 

I used procedural generation and “Roll The Dice” mechanics to keep players on 

their toes as items and rooms move around to new locations with each new play though, 

generating a déjà vu like feeling when playing. The surroundings were procedurally 

manipulated to play upon fears and insecurities with surreal visuals and atmospheric 

sound. I combined visual and auditory aesthetics to create a convincing psychological 

horror landscape. 

I created a psychological horror exploration adventure game using emerging VR 

technologies to fully immerse the player in a déjà vu dream/night like experience and 

terrify them without the use of blood and gore. The player must then find resolve in 

conquering their fears to solve the puzzles within the game to awaken from the 

nightmare. Examples of Project Labyrinth (Fig. 68 - 78).  
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Fig. 68. John Horvath. Project Labyrinth Screenshot 1. (2020). Digital 

Fig. 69. John Horvath. Project Labyrinth Screenshot 2. (2020). Digital 
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Fig. 70. John Horvath. Project Labyrinth Screenshot 3. (2020). Digital 

Fig. 71. John Horvath. Project Labyrinth Screenshot 4. (2020). Digital 
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Fig. 72. John Horvath. Project Labyrinth Screenshot 5. (2020). Digital 

Fig. 73. John Horvath. Project Labyrinth Screenshot 6. (2020). Digital 
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Fig. 74. John Horvath. Project Labyrinth Screenshot 7. (2020). Digital 

Fig. 75. John Horvath. Project Labyrinth Screenshot 8. (2020). Digital 
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Fig. 76. John Horvath. Project Labyrinth Screenshot 9. (2020). Digital 

Fig. 77. John Horvath. Project Labyrinth Screenshot 10. (2020). Digital 
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Fig. 78. John Horvath. Project Labyrinth Screenshot 11. (2020). Digital
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