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[bookmark: _Toc101996440]Glossary
Diegetic – Audio where the player character would hear/ audio which is part of the in-game environment.
Nondiegetic – Audio where the player character would not hear/ the audio is not part of the in-game environment.
UI – User interface, interface for the player which shows important information regarding to the game.
NPC – Non-playable character, a character which the player cannot control, mainly controlled by artificial intelligence.
AI – Artificial Intelligence, a specifically coded program which can do tasks by its own volition if it has a way of recognising it.
MMO – massively multiplayer online, a game where player connect via internet to play with other players, mainly in an open world with quests and other roleplaying elements
PVP – player vs player, an activity mainly found in MMO games where players play against each other.
Bug – some error which can be created by wrong application of code or some error in the code itself.
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In this report, for the background, game audio will be defined, immersion will be defined with that the flow theory as well, the link will be made between audio and immersion, and the horror genre will be defined with its subgenres and shining some light on additional audio techniques used in horror. The case studies will compare two games from the horror genre based on their audio design.
The aims are:
· Find games in the horror genre which use audio heavily
· Find reviews to find examples of good and bad uses of audio
· Use the selected games as examples for the case study
The objective is to see if the use of audio and different types of audio present an immersive experience to the players.
[bookmark: _Toc101996442]Background
This section of the dissertation will mainly look at the background information and areas needed to later discuss the case studies.
[bookmark: _Toc101996443]What is Game Audio?
Game audio is basically audio, which is used in a game, but in this case that explanation is lacklustre as it does not explain of what it is, how it works and how it is used, and what kind of different types of game audio there is in a game. “Surprisingly little has been written in the field of ludology about the structure and composition of game audio” [1] so this section will be mainly speaking about how game audio can be looked at and about a proposed framework which can help with designing audio.
Game audio can be separated into four sections: music, environmental effects, sound effects and dialogue/speech. Additionally, game audio can either be diegetic or nondiegetic audio, diegetic audio is when the audio coming from the game which the player character would hear, so for example far sounds of gunshots. Nondiegetic audio is when the audio coming from the game would be heard by the player, so the player character would not hear those sounds, an example of which could be the sound of hit marks which feedbacks to the player that they hit their target.
Music can also be both diegetic and nondiegetic depending on the source, for example a radio which is playing music in a bar would be diegetic as the player character would hear that sound, but ambient music or combat music would be nondiegetic as only the player would hear for either making a certain mood or adding more energy to a fight scene, this can also be known as background music. “Traditionally, background music is themed towards the level” [2] so the design process is mainly listing out what levels the game will have and then finding what kind of music fits well to them. Another way of making music is by creating a dynamic score, “in this method of scoring a game, music is broken up into themes that play when a certain situation arises” [3] so for example the combat music will kick in when combat starts but when it ends it will start fading out back into the normal theme for the area, in itself is quite similar to what a leitmotif (“a repeating melodic phrase in music that is used to represent a character, setting, emotion, or theme” [4])  is.
Environment effects can be used in tandem or as a replacement to music, this kind of game audio is mainly diegetic as it comes from the environment which the player character is in so any sounds coming from it the character would hear. Using environmental effects with music is quite self-explanatory as it makes the world more living and believable, “combining environmental effects with a dynamic score to punctuate action can be very effective” [5]. However, “sometimes music can just be too overbearing or not “right” for certain environments or games” [6] so that is why it can be used as a replacement to music, to maybe make a more specific mood for example.
Silence is technically a type of game audio even though not mentioned in the list as it is the lack of any sound, silence is a powerful tool but if used wrongly will do more damage than benefit, “it can be used to indicate great speed, intense action moments, for suspense, or even a character’s fail attempt at humour” [7] it can also make the player feel at peace or even greater stress, silence is very dependent on what context the player is in.
Sound effects is more source based than background music and environmental effects (as those are more ambient) so sound effects are always coming from something, may this be an object, a character, or an UI element. This makes sound effects both diegetic and nondiegetic, if the sound effect plays as a confirmation for selecting an option in a menu that would be nondiegetic, if the sound effect is a gunshot from a gun somewhere that would be diegetic. Additionally sound effects can be looked at where they play and their priority, they can be split into three categories:
Local Sound Effects – These would “play when the player is close to the source of the sound effect” [8], so good examples of this would be walking by a clock, so the player would hear the clock ticking, or when close to a monster and the player hears it growling. These are quieter sound effects.
Distant Sound Effects – These are “sound that the player can hear even if they are far from the sound’s source” [9], so an explosion or the howl of the wolf, these sounds would be heard due to them being louder or they carry through the way better.
Priority Sound Effects – These are “sounds that will always play regardless of where the player is” [10], this is the more nondiegetic side of sound effects as these are the UI feedback sounds, so when the player’s health is low or the feedback of the player actually hitting an enemy for example, but the diegetic side would be the interaction with the environment so different types of footsteps depending on the material which the player is walking on, or the clash between two swords.
Dialogue/Speech is mainly diegetic but in certain scenarios can be nondiegetic, dialogue/speech has a source same as sound effects, but the source is mainly NPCs, these are basically just NPCs talking with the player character or with other NPCs. But also, dialogue/speech can be used as environmental effects to make an ambience of a busy city for example. However, it is not always needed as a game can still portray a story without voice acting and it does not add much to the immersion of games.
[bookmark: _Toc101996444]The IEZA Framework
The IEZA Framework has been created by Richard van Tol and Sander Huiberts, this framework was created to “refine insight in game audio by providing coherent organization of categories and by exposing the various properties of and relations between these categories” [11] the framework itself is split into two dimensions and can be represented with this illustration:
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Fig 1. Illustration to represent the IEZA Framework showing the different sides of it, from IEZA: A Framework for Game Audio by Richard van Tol and Sander Huiberts [12]

The first dimension
This has been explained but this is for the purpose to explain the illustration. The first dimension is separating the audio into its diegetic and nondiegetic sides. The diegetic side includes zone and effect, where zone is the environmental effects and effect is sound effects. The nondiegetic side is affect and interface, affect is the nondiegetic side of music so background music and stingers, interface is the sound effects mainly for UI purposes so indicators for the player.
The second dimension
This is the left (zone and affect) and right (effect and interface) sides of the illustration, the left side contains “categories that convey information about the setting of the game” [13] and the right side contains “categories that convey information about the activity of the game” [14]. So, this mainly categories audio to the context of the gameplay and world of the game, and this shows that the contents of the left side can change according to “level of threat and success rate” [15], the second dimension additionally show that the right side is the sound which the player can directly trigger.
[bookmark: _Toc101996445]What is Immersion?
Immersion is “the fact of becoming completely involved into something” [16] so in layman’s terms it is when a player feels like they are part of the game world, this is a good definition on paper, however from research there is a better way of thinking about immersion as immersion can happen in different ways. 
These types of immersion are:
· System Immersion – “can be used to describe when players are deeply engaged with the mechanics, challenges, and rules of a game, and is similar to a state of ‘flow’.” [17]
· Spatial Immersion – “is the sense of a player being present in, or transported to, the virtual world, and is linked to the concept of embodiment.” [18]
· Empathic/Social Immersion – “describes the connection that a player may develop towards the characters (AI or human) and the social context of a game.” [19]
· Narrative/Sequential Immersion – “can be used to describe a player’s compulsion to see how a sequence of events continues, typically in a narrative, but this is related to any progression, such as exploring new spaces or evolving gameplay mechanics.” [20]
This is a better way at looking what immersion is as it splits the idea of immersion into different sections. 
System immersion is mainly mechanics of the game and how well they flow together, this can be linked to the state of flow, which in a basic explanation of what it is, it is when a player is in the zone so to say a good example of this kind of immersion is in Doom Eternal, as there are many game mechanics which flow well together, from shooting to executing of demons. 
Spatial immersion is mainly about the game world and the space which the player is in, in game, this is heavily dependent on the world building as the designer needs to create a living and breathing world, with fantasy or sci-fi it is harder as the designer needs to follow the logic of those. A good example of spatial immersion are the elder scrolls games, it is a believable world with plenty to explore.
Empathic/Social immersion, this can occur in two ways either in a single player game or in a MMO game. In a single player game mainly will have empathic immersion as there are only NPCs, the NPCs can resonate with the player by either having the same kind of past experiences or just liking the personality of the NPC, this is closer to narrative as the NPCs must be written. For MMOs it’s the social and empathic immersion, social comes from the other players mainly helping each other with difficult content or compete in PVP activities, the social aspects of MMOs can lead to a group of players forming their own group or clan which they can make their own small community with friends or likeminded players.
Narrative/Sequential immersion, mainly the story side of the game or the sequences of actions or events which happen in game, this does not only relate to narrative as any progression in game. So, the story and levelling up are examples of narrative/sequential immersion.
Of course, this does not mean all those sections cannot or will not overlap all this depends on what kind of game the person is playing one can have impeccable system and spatial immersion but lacking on the narrative side, this does not make the game less immersive but shows what kind of game it is. 
[bookmark: _Toc101996446]Flow Theory
As it has been mentioned in description for system immersion, flow theory is psychological phenomenon which makes the person really invested/immersed in a singular activity or action, “the state in which people are so involved in an activity that nothing else seems to matter” [21]. In simple words the person is in the zone. The theory was first proposed by Mihaly Csikszentmihalyi in 1990.
For the person to enter the state of flow it is not as simple as it needs specific conditions to be met for the person to enter the state of flow:
Clear Goals – when the goal is clear the person can stay focused more easily, if the goals were not clear then the person would question if their actions were even progressing the goal [22]
No Distractions – distractions can steal focus from the task, which means no flow. So, the task must engage both “mind and hands” [23]
Direct Feedback – if feedback is immediate the person will be more focused as they will know what their action to the task did, if the person would have to wait their mind would start to wonder. [24]
Continuously Challenging – The level of the challenge must be believable to achieve, if the challenge is too hard the person would feel frustrated and if the challenge is too easy the person will feel bored with both making them loose interest in said challenge. [25]
When these conditions are met the person goes into the state of flow, which has the following characteristics:
· Intense and focused concentration
· Merging of action and awareness
· Loss of reflective self-consciousness
· A sense of being able to control one’s (their own) actions, in principle of being able to “deal with the situation because one knows how to respond to whatever happens next” [26]
· The feeling of time moving quicker than normal
· The feeling of the process itself being rewarding

That is the state of flow, the state itself can fluctuate due to the challenge and skill not being always one to one, a certain challenge can be easier or more difficult depending on the skill of the person, or skill can be lower for the challenge or higher. If one is higher or lower this can lead to boredom or anxiety. This can be represented by a graph:
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Fig 2. Graph of flow taken from The Art of Game Design by Jesse Schell; the graph is adapted from the work of Mihaly Csikszentmihalyi [27]
Fig 2. shows the possible cycle the letter A represents a person who is starting to learn how to play tennis, let’s call him Alex. The axis shows the two dimensions for flow which are Skills (at the x-axis) and Challenges (at the y-axis). The diagram itself shows Alex at four different points in time. At A1, Alex has just started playing tennis, so he has practically no skill and the challenge is low, he is hitting the ball over the net for example, however this is still enjoyable for him as the challenge is just right for his skill. [28]
After some time, Alex’s skill will improve but the challenge stays the same so he becomes bored, this is shown at A2 on the graph, or he will feel more confident and play against a more advanced player than him which will result in a challenge which exceeds his skill, this will make him feel more anxious about his poor performance, this is indicated at A3 on the graph. [28]
Neither anxiety nor boredom are positive experiences, so Alex will strive to go back to the flow state, if he is at point A2 he will look for a harder challenge to match his skill. If he is at point A3 he must increase his skill to match the challenge, the alternate would be to decrease the challenge, but it is hard to ignore a challenge which is evident. Either increase to challenge or skill, depending on the situation will result him at point A4 which makes back in the flow state. Both A1 and A4 are in the flow state but the main difference is that A4 is a more complex experience than A1. [28]
Of course, at some point Alex will have the situation with boredom and anxiety at A4 which result in him seeking for the flow state at a higher complexity than at A4. [28]
This is an anecdotal example of how someone will always seek the flow state, additionally showing how it can fluctuate. The example itself was used by Mihaly Csikszentmihalyi to explain the same concept.
[bookmark: _Toc101996447]How is this relevant to game audio?
While audio is not necessarily part of immersion itself, it is more of a tool to amplify immersion. For example, imagine a high action scene in a movie with gun shots and explosions. If there are no sounds to it, it will seem uncanny, and the visuals would not have the same impact as they would with sound. After all, “sound is what truly convinces the mind that it is in a place” [29]. 
This is the same with music, music can make the player feel certain feelings, even though the music can be nondiegetic it can function as “an interpretive element, guiding the listener toward a certain feeling” [30], this can make the experience more immersive as it can show the feel of the environment or action. Music is also an important contributor to the narrative of a game, as it can “both assist in the unfolding of events in time and infuse the game experience with a heightened sense of importance, tension or emotion” [31]. Making certain story beats more impactful to the player. “Music is the language of the soul. If your games are going to truly touch people, to immerse, and embrace them, they cannot do it without music.” [32]
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The horror genre in games is self-explanatory if one knows about the genre in context of films, horror games are mainly designed to scare their players, this can be done in many ways with either the use of jump scares or atmosphere. Horror games “exploit horror conventions on the plot level, often by opposing a lone individual, trapped inside a gloomy location, to a flock of bloodthirsty, monstrous creatures which he must confront—or sometimes run from—in order to survive” [33].
However, horror by itself can be vague in the context of video games, a number of examples of these subgenres are:
· Survival Horror – This subgenre mainly concentrates with the survival aspect of horror, so the game could consist of “limited resources, incredibly dangerous enemies, areas that reward exploration, and inventory management” [34] this can also be seen as the base level of horror games.
· Action Horror – This subgenre mainly concentrates on action, making the horror game more combat oriented and typically faster paced, this makes this subgenre less subtly compared to other subgenres. These also use a more linear level design compared to survival horror.
· Stealth Horror – This subgenre is the opposite of the action horror subgenre, in the stealth horror subgenre sneaking around is the main mechanic and the player has no ability to fight back. Which works on the feeling of helplessness in the player.
· Psychological Horror – This subgenre concentrates mainly on the narrative and characters; this subgenre has less concentration on gameplay. The reason why it is called psychological as it messes with the player’s head, “the fear your mind creates as opposed to what you see is what these games focus on.” [35]
· Reaction/Jump scare Horror – The games from this subgenre are mainly designed for the player to have a strong scare reaction by using tension and release in a form of a quick in the player’s face scare, also known as jump scares. In these kind of games “There isn't really much in the way of characterization, exploration of horror themes, in-depth gameplay mechanics, creature design, or lingering fear.” [36]
These subgenres are not even set in stone as each one of them can take aspects from the other, horror is objective each player will have their own subgenres and different criteria for each.
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Even though that there are different subgenres of horror video games every game will have at least some remnant of the two main elements; atmosphere, and tension. Of course, these elements can be used in any game, but horror uses these to its advantage and the overall feel of a horror can be impacted due to having one of them in poor quality.
Atmosphere is the overall feel of an environment, and this can be done in many ways, by using music, environmental effects, sound effects and silence in different ways in different parts. “A good atmosphere can make you feel lonely, isolate and tense, even make environments you feel creepy and spooky like you’re not alone” [37], lets paint a picture, imagine a secluded and abandoned warehouse, with that visual context there are sounds of wind whistling through gaps of the already crumbling building, a rattle of rusted metal which rubs against itself making scratching noises, other scratching noise of possibly an animal. With that small description one can feel the atmosphere, with some unknown sounds which makes one question if there is something there.
Before going onto tension and what it is, first there are some audio techniques which horror video games can use to help it create a better atmosphere or aid with the build up of tension and stress. These are:
· Advantageous Audio – this kind of audio is mainly used to give the player information about certain dangers or mechanics which are in game, this could be as simple as a screech of a monster before it gets to the player and attacks. However, “it all starts unknown, which is yet more stressful” [38]
· Detrimental Audio – This audio is mainly used for making it harder to hear the advantageous audio, this is mainly loud ambience or certain sound effects which can make the player think that there is something but in fact there is nothing, those sound effects are also known as red herrings. [39]
· Stingers – These are basically a music cue used to make something sudden more startling. [39]
There also techniques which can make a game more intense by just using sound, also known as sound intensity:
· Unknown Drones – These are sounds which the player either does not know where it comes from or does not know what the sound is, and because of the unknown nature of these sounds the player feels more stress and tense. An example of these would be whispering which has no location so it sounds they are always around you, or an eldritch-like screeching from a location. [40]
· Contextual sounds – these sounds are heavily reliant on context, so for example a sound of a danger is then used as a tool for the player’s survival. In the context of the sound being a danger, the player would feel stress when they hear it, but if it’s used as a tool for survival the lack or not being able to trigger the sound would make the player more stressed. [40]
· Quite sounds – these sounds are technically quite as the name suggests; however, these are more effective when the environment itself is quieter making the player more sensitive to sounds, which in turn makes the quite sounds more intense. [40]
· Narrative Dissonance – these are sounds or dialogue/speech which do not fit to the current visuals or what is currently happening in the story of the game, so for example an NPC saying that a different character is there but after the player checking and the player knows it is not there. [40]
· Player noise – This is noise which is generated by the player character where other NPCs can hear and know the player being there due to the sound. These sounds can make the player more careful of their actions, or the sound made by the player covers up quieter sounds which can indicate danger, making the whole ordeal more stressful due to the player’s own actions. [40]
Tension is the end feeling in horror video games, all the things making aspects of atmosphere, audio techniques mentioned, sound effects translate into one thing which is stress. Making the player feel tense makes there more vulnerable to louder noises or sudden ones, the jump which the player experiences when those two happen is the release of tension, decreasing the overall stress level as the thing which was build up to happened. A different way of release is a more gradual one which can be made with the offset of the current atmosphere, but this can make the player feel more stress as it is not the norm.
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This part of the report will look at two games which released four years of each other, the main comparison will be on how these games use audio and the quality of it, and how this affects the overall enjoyment of these games. The comparisons will be separated into different sections; diegetic and nondiegetic. The reason the two games were chosen is because of them being relatively close to releases and that they have the same subgenre of horror.
The first game is called Dead Space 2, Dead Space 2 is an action horror video game which was developed by Visceral Games and published by Electronic Arts (also known as EA) released on Microsoft Windows, PlayStation 3 and Xbox 360 in 2011. However, for this comparison only the Microsoft Windows version of it. The reason for choosing this game is for the overall high score on Metacritic being the average score of 87 from the critics and an 8.4 from the users, users saying things like; “with the super creepy sound effects you'll find yourself 100% in a space sci-fi universe in no time” [41] and “the sound is incredible, it really is a work of art” [42]. GameSpot themselves said:
The sound design is an absolutely essential part of the immersive spell the game casts. Recorded announcements echo eerily through the empty corridors; each blast of your weapons rings with the convincing pound of a powerful industrial tool; and the terrifying shrieks, screams, and wails of the necromorphs send shivers up your spine and adrenaline coursing through your veins [43].
The second game is called Alone in the Dark: Illumination, Alone in the Dark: Illumination is also an action horror video game, the game was developed by Pure FPS and published by Atari released on Microsoft Windows in 2015. The reason for choosing this game is due to an overall low score on Metacritic scoring a critic average of 19 and the average for user is 1.3, with user saying things like; “Little to no sound effects” [44] and “i can add a trigger sound in 3 minutes, and if the developers are too lazy to do even that, this game is not to be taken seriously” [45]. Metro themselves said:
The game is filled with bugs, from enemies that move and attack through walls to a bizarre lack of almost any sound or music. The very few sound effects that do exist are limp and overly quiet, which might have been excusable in an Early Access release but this is billed as a finished game with a relatively hefty price tag. [46]
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In this section the games will be compared on their diegetic audio, this would include environmental effects, sound effects and music which are in the in-game world, and how these create atmosphere and tension. Audio techniques will also be taken note of.
Dead Space 2 starts off strong with the player having to run away from the monsters (necromorphs) to get to safety, the only diegetic sounds are the screeching and screams of the necromorphs additionally in the background you here the automated voice stating that “evacuation is in progress” which is sort of a narrative dissonance in of itself as it has some morbid humour behind it. In this section the player will hear sound effects which fit and make sense to the actions on screen, like the necromorphs crashing through glass containment, the sound itself is bit louder compared to the already cacophony of sounds possibly to recreate a shock factor. 
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Fig 3. Screenshot was taken in middle of the chase scene with the necromorph just finished bursting through the glass containment, the footage is from SHN Survival Horror Network YouTube channel [47]
After the chase everything quiets down, there is no more screeching and no more of the autonomous voice, it is just now the low unknown drone of the hospital, far off the player can hear a drawn-out breath and a very subtle sound of a heartbeat monitor flatlining, the player can get context from those two sounds that someone has just passed away, more peacefully than from what the player experienced couple of minutes ago. 
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Fig 4. Screenshot right after the chase scene, showing an empty and dark hospital ward, the footage is from SHN Survival Horror Network YouTube channel [47]
This was in the first seven minutes of the game, after the chase scene that is when chapter 1 starts, and the game has already made the player feel stressed due to the chase scene and set the atmosphere for the over run and dead hospital.
Later in the game, the player finds themselves in an apartment complex where the necromorphs have already been, when exploring one of the apartments the player finds a crawling necromorph which is easy to dispose of, then a sequence of events happens. After killing the necromorph the player hears a deafening sound almost reminiscent of the necromorphs screech, this makes the player panic not knowing what the sound is, but they can hear where it is coming from, that sound is a red herring as before the player even realised it was just a flush of the toilet, they hear the screech of a necromorph in the peripheral making the player panic more and snap to that sound source, where a necromorph is sprinting full speed at the player. 
Other notes on the diegetic audio, the gunshots have a deep industrial sound to them making them impactful, the reload sounds are themselves satisfying to hear. The game also has goods uses with specific sound effects and the quality of them, like with certain necromorphs have very human like and unique sounds making them more unnerving. 
But overall effective use of environmental effects and sound effects with the use of certain audio techniques which can increase stress in the player.
Alone in the Dark: Illumination does not have as strong of the start as Dead Space 2 has, the start of the game has no build up and the player is just placed into the level, before then the game gives the player information on the story via a wall of text. The player finds themselves outside of a train station which looks abandoned, the environmental effects are a very loud and constants thunderous weather, with the main sound being the thunder, this can make the overall atmosphere more foreboding but because of the quality of it and the sound being always constant it takes away from it. Then the player walks in into the trains station, which is then ambushed by three monsters, this should be surprising or at least startling but due to how low quality the sound effects of the monsters are it was more pathetic. These leads to combat the gun sounds are again low quality they do not have that great of an impact, and the reload sounds generic and not fitting to the weapon. The ambience can be too loud which makes hearing monsters sneaking up on the player harder, this can be seen as detrimental audio use, but it does not feel as it was designed to be so.
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Fig 5. Screenshot when the player gets ambushed by the monsters in the train station, footage is from the SHN Survival Horror Network YouTube channel [48]
After leaving the train station the player finds themselves in an abandoned and decrepit town, when outside the player starts hearing a church bell ring, the player’s first reaction would why it is ringing which in of itself can make the player feel more stressed, but the sound effect is not a one of as it continues to ring every minute or so. When outside the player find a new monster which can spit poison at them, the new monster has the same sound effects as the normal one additionally the sounds which the monsters make do not have a source, so the player hears them as if they were in the player’s head. When the player enters what looks like an electric station the sound effects of the generator whirring and what seems to be an electric discharge can cut out depending on when the player looks, this is a bug. Which can really take out any player from their immersion.
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Fig 6. Screenshot of the electrical station, the flash indicates the electric discharge, footage is from the SHN Survival Horror Network YouTube channel [48]
In the second and third level there is a part where the player must blow up a collapsed cave to proceed further, and in a gameplay standpoint the player collects a lot of explosives approximately 12 sticks of dynamite. When activating the explosive, the game gives the player a countdown which makes the player feel anticipation for a big explosion, however due to some bug the explosion sound does not play making the impact of the explosion mean nothing, additionally after the explosion no other ambient sound plays.
Overall audio in this game is in the right place, but due to being badly implemented, buggy and low quality it takes away more than it offers.
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In this section the games will be compared on the background music, stingers and the overall feedback sounds of the UI.
Dead Space 2 uses a variety of nondiegetic audio, by either enhancing the atmosphere with the using of background music and making the sudden jumps of the necromorphs more intense using stingers. So, in the chase scene (discussed in the diegetic section) when the player is chased there is quick and intense background music which reflects on the intense action which overall makes the chase more intense. There are also a lot of jump scares, which is mainly necromorphs ambushing the player in a quite area, but for majority of theme use a stinger when the ambush happens, this makes the jump more surprising.
The UI in Dead Space 2 is diegetic, so the UI is in the game, so any sounds would be heard by the player character. However, just to keep it consistent with the other game the UI sounds will be discussed under the nondiegetic audio section. The sounds for the UI feedback information to the player without the need of always looking for visuals, so the example there is a small beep when the stasis meter recharges, or there are success and fail sound for the hacking minigame. There are also indications on when the player is out room and tries to pick up more loot. All this feedback helps the player know that they are doing something and are successfully interacting with the world.
Overall good use of background music and stingers, and the UI feedbacks information to the player via small sound cues.
Alone in the Dark: Illumination uses background music as well however the music is more camouflaged, for example in the first level there is background music which sound like different tones of the sound of the thunder, so the player has a harder time to find the difference between environment and music, this is not a bad thing as the game has some eldritch themes, but again the execution is not great due to other sounds having low quality. The game does not use any stingers, so the monsters never pop out of nowhere, they just shamble towards the player which is goofier than foreboding.
The UI of the game itself is limited, mainly showing the health bar, stamina bar, ammo count, and the available weapons. From the gameplay they do not seem to make any sound if any of them go low, mainly for health. Additionally, mission specific items have their own custom sound, which is good, but the game does not tell the player that they can only carry one, so if the player tries picking up another mission item there is no sound feedback, so it makes the player confused, with some items, when they are picked up, they do not play their sound.
Overall, it has good idea for background music as it confuses the player like anything eldritch, but it fails at being to repetitive and low quality. The game would benefit from some stingers and more surprising encounters. The UI is passable but buggy.
[bookmark: _Toc101996453]To Conclude the Case Study
With the two games compared what is the final verdict. That Dead Space 2 has a much better audio design than Alone in the Dark: Illumination and that is reflected in the opinions of critics and users alike. Dead Space 2 is seen as a very good horror experience, whilst Alone in the Dark: Illumination is very lacking, and this is mainly due to bugs, bad implementations and bad quality of sound and music and all this makes the game way less immersive as it breaks the feeling of the world.
[bookmark: _Toc101996454]Conclusion
This report has looked at what game audio is and how it can split and identified the different aspects of it. Defined what immersion means by separating it into four different categories, linked immersion with flow theory and stated the conditions for one to enter flow. Linked how audio effects immersion. Defined the horror genre and its subgenres, identified the main elements for horror and included some audio techniques which can be used in horror. And finally made a case study comparing Dead Space 2 and Alone in the Dark: Illumination, which shows that good sound design can help with the horror experience and immersion, but any bugs, bad implementation or low quality can affect immersion negatively.
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