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Abstract 
For this study three questions are being studied. Question one: “How does the audio compression 

affect the perceived video quality?” Question two is somewhat reversed: “How does the texture 

detail affect the perceived audio quality?” The final question follows: “How do the audio 

compression and texture detail affect the perceived overall quality?” The experiment was done on 36 

different untrained listeners, whereof 2 didn’t give complete answers and were therefore not 

included in the results. In total the result was based on 34 test subjects. Subjects participating in the 

experiment had to play through three levels, one level for each research question. In each level 

subjects evaluated the game’s different qualities. In one level only the texture detail changed (Level 

VV), in the other only audio compression rate changed (Level AA) and in the third both audio 

compression and texture detail changed (Level AV). The texture detail ranged from low to medium to 

high setting, while the audio compression had four different levels ranging from 49 kbit/s to 150 

kbit/s, in the compressed format of ogg vorbis. The result shows that subjects did not perceive an 

improvement in quality in either of the single quality tests, i.e. levels AA and VV. In the last level with 

multiple changing stimuli (AV), subjects could identify the lower video quality from medium and high. 

Subjects also showed a significant difference in perceived overall quality in the AV level, subjects 

showed that they could identify a difference in audio quality better, when video quality was on the 

low setting.   
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1. Introduction 
Video games have evolved tremendously during the time since the release of PONG (1972), one of 

the first coin-operated videogame and the one that kicked off the game industry (IGN, 2008). Games 

have evolved from 2D platform arcade games with just a few buttons and a joystick, to 3D open 

world games on consoles and PCs with keyboards, mouses and motion trackers. Games graphics and 

audio has also evolved in resolution, texture, 2D to 3D and Virtual Reality, detailed soundtracks and 

have gone from mono to multichannel surround and 3D sound. Both audio and graphics have made 

improvements over the years, but graphics even more so than audio. Games have also been limited 

by the physical data storage and the limits of how the CPU handles game assets. Games consist of 

lots of assets and to have the game in a manageable storage size, assets needs to be compressed. 

One type of asset that is usually compressed is audio. Audio is usually compressed in different 

formats like MP3, MP2, Ogg Vorbis and AAC. Game audio has not shown the same improvement as 

the standards for video. According to Ahlberg (2016), video has evolved from analog all the way up to 

UHD and 4k, which is a huge improvement. Audio has not shown this improvement, instead it seems 

that the focus has been on creating better lossy codec algorithms to replicate the sound from WAV 

files. What is the cost on the overall quality when game audio quality is scarified? Can the same level 

of perceived quality be achieved if the graphic texture detail is lowered and audio being less 

compressed? Games are after all an audio-visual type of media. Why is audio then being more 

compressed than the visuals, when audio is half the experience? This study investigates the effect 

graphical quality changes has on audio quality and vice versa, and how their interrelations affect 

players perceived level of overall quality.  

1.1 Background 
There are a lot of A/V content, such as video games, movies and television shows out there. It can be 

everything from the news to reality TV to mobile games to big screen movies, and with different 

ways of accessing each type of media e.g. YouTube, “Steam”, “Hulu”, “Origin”, “Netflix” and so forth. 

The thing in common with all these platforms is that they are all multimedia platforms. In multimedia 

content, the overall quality is determined by both visual and audio quality. Beerends & De Caluwe 

(1999) showed that when measuring overall perceived quality, both video and audio quality were 

determining factors. They also showed that when subjects were asked to determine the quality of 

either audio or video, the quality of the other modality will have an impact on the perceived quality. 

For instance, if a subject is asked to determine the sound quality in a film, the rendered video quality 

will affect the outcome of that answer. This is especially important for games. The aural and visual 

information given to the player are of importance, to make sure that the player can follow both the 

narrative (Ahlberg, 2016) and what is happening around them.  

Wosczyk, Bech & Hansen (1995) write that sound will reinforce what is visible, by helping to define 

what a person is looking at. For instance, if a player character or a movie character is walking on 

grass, audio can help to solidify if it is wet or dry grass. The picture in turn will help give sounds 

within the viewing area a better sense of direction. The picture will also help to the define the sounds 

purpose. By this they mean that what is heard might not always be the actual sound of what is 

portrayed, but if the image and sound fit together, it will be perceived as believable. This is also 

something that Collins (2013) writes about. He writes about an effect known as the “Conceptual 

Resonance”, that occurs in audiovisual media between audio and video which he describes “[…] the 

sound makes us see the image differently, and then this new image makes us hear the sound 

differently, which in turn makes us see something else in the image, and so on. In other words, a new 

meaning is generated from the ways in which sound and image work together […]”. 
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1.2 Game industry 
The trend of storage becoming cheaper and cheaper and computers becoming more and more 

powerful is hard to miss. According to Klein (2017) storage prices har dropped from 500 000 $ per 

gigabyte (GB) in 1981 to a mere 0.03 $ per GB as of 2017. As such games have also gotten larger. 

According to Sims (2014) it’s not uncommon to see popular AAA (major blockbuster games) titles 

reaching 30, 40 or even 50 GB of storage. Most of this storage according to him are PRFMV (Pre-

rendered full motion video). With Final Fantasy XIII having 46 GB worth of PRFMV, while the game in 

total is 60 GB. These PRFMVs are of higher quality and therefore takes up more space. Sims (2014) 

argues that not every area can download games of this size, instead decides to by a disc and install 

the game from that. 

Despite this, the ESA (Entertainment Software Association, 2018) shows that 79% of games bought in 

2017 were downloaded. If there are so many downloading their game, should they not have the 

option to get the game with less compressed sound? One game according to Eurogamer (2014) did 

this, with Titanfall. According to Eurogamer (2014) 35 GB of the nearly 50 GB game on PC Is 

uncompressed audio. On the consoles the game is just shy of 21 GB, as it seems with compressed 

audio. The argument for having so much uncompressed audio was that it would give better 

performance over the different CPUs. That uncompressed sound takes less processing power, since 

the CPU does not have to decode the compressed sound. 

Uncompressed sound may be larger and take more storage, but it also allows the CPU to minimize 

the processing power of decompressing the audio. That compressed audio can use more CPU while 

decoding the audio than uncompressed PCM, something that Ahlberg (2016) mentions. Even though 

Titanfall may have uncompressed sound, the norm still seems to be that games have compressed 

sound. It’s hard to know how much the big companies like DICE, Bioware, Blizzard, Roit Games, etc. 

compress their game audio. The big companies usually have their own game engines to use and are 

very secretive about them. Though game engines like Unity and Unreal Engine 4 by default compress 

audio, UE4 for example compress audio with ogg vorbis for PC and mobile platforms and 

XMA/HEVAG for consoles. It is safe to assume that games like Fortnite, Life is Strange and most other 

titles have compressed audio.  

In an interview with Martindale (2017), Turn10 (creators of the Forza Motorsport series) says that 

games do have compressed audio and compressed graphics. The biggest argument being to save 

space on the game disc. Turn10 also reveals that Forza Motorsport 7, a game just shy of 100 GB is 

mostly cinsisting of art and graphics. Saying that “We built Forza Motorsport 7 with the goal to 

deliver the most comprehensive, visually stunning and most technically advanced racing game ever 

made”. This could be of the fact that most gamers buy their games due to their perception of the 

visuals (ESA 2018). The graphical quality seems to be a greater factor than both price or online 

capability. No information was found about how gamers first glance at a game is, if it’s on a poster, 

just reading about a release or finding some information on the creators’ webpage. Only one of those 

things involve art or/and graphics, the poster. One thing that involves moving art and graphics is a 

trailer, which is often accompanied by sound. Then the question arises, is it just the visuals that 

influence the consumer at this point to buy the game or does audios interaction with the graphics 

help sealing the deal? 
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1.3 Audio within games 
In multimedia interactions between aural and visual stimuli occur. This has been shown in previous 

experiments like Wosczyk, Bech & Hansen (1995) and Beerends & De Caluwe (1999). In the study 

done by Beerends & De Caluwe they found a correlation between subjects perceived video and audio 

quality, when band limiting both video and audio. Their experiment was done on television with 

linear content, which differs from games, being non-linear. In games sound cannot be controlled by 

the sound designer to the same extent, which hinders a direct application of Beerends & De Caluwe’s 

(1999) results. It does however point to a likely interaction taking place in games. In VR, which is 

highly interactive users get a different experience based on their movement, with the same content 

(Rummukainen et al, 2018). This is true for games as well, with the character being able to move and 

interacting with the environment means that the player in some way controls what sounds should be 

played (Ahlberg, 2016). For the game to work properly the sound should respond to a player’s 

movement and position. Even if a game that had proper working audio, would it directly mean that 

the game is of high quality, even if the audio had several artifacts from compression? 

1.4 Game graphics 
In certain games the graphics are highly in focus e.g. in Forza Motorsport 7 (Martindale, 2017). Why 

put so much focus on just that? The game visuals let the player see what’s happening and to identify 

their surroundings. The graphics of a video game should communicate with the player. Game 

graphics are supposed to let the player know how the game world works (Uduslivii, 2013). Depending 

on the type of game, different graphics are applied, for instance some games use more basic 2D 

graphics, but most of today’s AAA games use 3D graphics. The choice of which graphics should be 

used are the result of multiple factors, the setting of the game world, audience, genre, etc. Uduslivii 

(2013) also mentions that game graphics needs solidity. About this, he draws the likeness in audio, 

that a player could hear a song mixed in hundreds of ways, being slower or faster or even arranged in 

different styles and still know the name of the song. In the same way should all the style and 

graphical quality of the game be equal, else the players perception of quality will be reduced 

(Uduslivii, 2013). 

1.5 Interrelations 
The interactions and interrelations of visual and aural stimuli has been studied in various forms, both 

inside and outside of games. A Study made by Fassnidge, Cecconi Marcotti & Freeman (2017) shows 

that certain people were able to hear faint sounds when being presented with a visual flash (22% of 

subjects). This is not a majority, though it shows that it could be possible to hear sounds even when 

there’s just visual stimuli. Apart from this, Wosczyk, Bech & Hansen (1995) mention five important 

factors in audiovisual interaction that could affect quality or intelligibility. These five different factors 

show that during audiovisual stimulation, both unimodal stimuli must match to a certain degree to 

create an intelligible stream of information. Two of the factors are ranked equally: congruence of 

auditory and visual movement and balance between picture size and the loudness of sound. The 

different factors were ranked: 

1. Temporal coincidence, the synchronicity between aural and visual stimuli in time. 

2. Spatial coincidence, the colocation of the two stimuli. 

3. Congruence of auditory and visual movement.  

3. Balance between picture size and the loudness of sound 

4. Balance between picture quality and sound quality 
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When watching an audiovisual stream, if the audio and video were synchronized in time, they both 

enhanced each other and made both more impressive. When unsynchronized, intelligibility was 

degraded. Subjects also showed a tendency to have better auditory location, if they could move their 

eyes in the target direction. It was also shown that if auditory and visual stimulus were spatially 

displaced, a tendency for slower reaction time was observed. The location of a moving object 

though, within the optical view is more guided by what is seen rather than heard. Subjects have 

shown that when following an object in the visual environment, the audio is still perceived to come 

from said object though it may be spatially displaced. It has also been found that if better quality 

speakers are used, the perceived image quality is higher. Even though the same speakers being used, 

just changing the screen size has a perceived impact on both sound and picture quality, a bigger 

screen improves both perceived qualities. Though If the loudness remains constant while enlarging 

the image, the immersion quality is affected. An even ratio between loudness and image size is 

needed as well, to properly asses how the two modalities affect each other. Another aspect that’s 

important to keep track of according to Wosczyk, Bech & Hansen (1995), is the magnitude of both 

stimuli. When both are of equal magnitude, human subjects still show a visual predominance. It was 

concluded from this that it is not possible to establish overall quality assessment based on unimodal 

testing. 

1.6 Quality 
To measure if something is better or worse, something is often rated in terms of quality. Which is 

usually an objective measurement of how good something is. In this study the focus will lie on 

perceived quality, which will measure quality subjectively for each subject. Oxford dictionaries (n.d.) 

defines it as “The standard of something as measured against other things of a similar kind; the 

degree of excellence of something.”, which suggests that to measure quality at least two things 

needs presenting. So, when changing different parameters of audio and video, at least two types of 

changes needs presenting to compare. Every parameter of video and audio, such as resolution, 

depth, pixilation, bitrate, etc. could affect each respective quality and could influence the overall 

quality. 

1.7 Unreal Engine 4 (UE4) 
To be able to present different changes they need to be created and rendered in a game engine. UE4 

is a popular game engine and has risen in popularity with the release of Epic Games Fortnite. The 

game engine is an open source, free to use (for non-profit use) game engine. The quality of the game 

engine also matters on the overall finished game quality, but with the secrecy in the game industry it 

is impossible to know the specifications of companies own game engines and to what extent they 

affect the game. Unreal engine 4 will be used to create the testing levels because of the ease to use 

the game engine. UE4 is also chosen due to it having the option of changing parameters for both 

video and audio, like audio compression rate and different options for texture detail.  
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1.8 Audio compression in games 
In games the audio is usually compressed and both Unity and Unreal Engine the default is for the 

audio to be compressed. According to Ahlberg (2016) Audio compression wasn’t common at all until 

mid or late 1990s, when MPEG2 layer3 (Mp3) coding started showing good results. It had relatively 

high quality compared to the bit rate and file size. Mp3 is a lossy codec format though. It tries to 

identify when analyzing, the parts of the sound that are irrelevant which results in those bits being 

thrown away, which means that certain information in the sound is lost during encoding and can’t be 

recovered. This type of compression works by reducing the number of bits to describe the audio. This 

in turn reduces the bit rate, which is determined by the number of bits used per sample during one 

second, i.e. kbit/s. During lossy compression the sound is analyzed and then encoded into a much 

lower bit stream. In the UE4 audio compression is set with a scale between 1 and 100, the default is 

40 which is supposed to match a quality equal to 0.15 Ogg Vorbis (Epic games, n.d.). According to 

Ahlberg (2016) that’s equal to 104 kbit/s.  

1.9 Texture detail in game graphics 
Audio is not the only thing being compressed within a game, so is also the game texture. According 

to Uduslivii (2013), game texture is supposed to be “[…] images that are used as textures for 3D 

models or for screen backgrounds […]”, which means that textures are the 2D image plastered on the 

3D in-game model. Textures are made of pixels working together to form an image. He also writes 

that different sprites or textures must be contrasted to one another, a player character should easily 

be distinguished from the background for example. It should also be easy to perceive what an object 

or element is, a player should not begin to question what is being viewed. Texture should be as 

detailed as possible to clearly determine which state the object or elements state. A developer 

should not be afraid to be over-descriptive (Uduslivii, 2013). The textures can be compressed, iOS 

devices also support a type of texture compression called PowerVR Texture Compression (PVRTC). 

This type of compression is not handled by software like audio compression for games, but by the 

hardware, which allows for better storage and faster run time (Uduslivii, 2013).  

1.10 Aim and Purpose 
This study will explore if untrained listeners experience a better game quality with a little lower 

texture quality and better audio quality. The study will also explore how changes in texture detail and 

audio compression affect each other. If a correlation is found when lowering the texture detail and 

raising the audio quality or vice versa, an argument can be drawn that perhaps players could be given 

the option to download a version of the game with better audio. Perhaps give the player the chance 

to change between less compressed or more compressed audio in the games’ audio menu, to 

balance it with texture quality towards the better experience.  
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2. Method 

2.1 Experiment Design 
The experiment was designed to investigate three different questions: How does the audio 

compression affect the perceived video quality?; How does the texture detail affect the perceived 

audio quality?; How do the audio compression and texture detail affect the perceived overall quality? 

In order to answer these three questions, the test needed three different presentation modes. The 

different presentation modes will be referred to as AA (where only the audio compression rate 

changes), VV (where only the texture detail changes) and AV (where both audio compression and 

texture detail changes) for the remainder of the paper. Each mode was presented to the subjects as 

different levels. 

Each level consisted of different rooms, with each room being identical to the rest except for changes 

in audio compression and texture detail. The levels also had different amounts of rooms, based on 

the different audio and graphic settings. In total there were 4 different audio settings and 3 different 

graphic settings, which resulted in the AA level having 4 rooms, the VV level 3 rooms and the AV level 

12 rooms. The AV level needed the setting of both the AA and VV in all the possible combinations 

with each other. This resulted in the AV levels size being a multiplication of the two other levels. To 

navigate trough the rooms, text subjects controlled a character from the first-person perspective. As 

shown in figure 1, the player character is holding a rifle. This was the default setting for Unreal 

Engine 4’s first person template, due to time restraints the rifle was not removed from the character. 

The test was designed with similarities to MUSHRA (ITU-R BS.1534-3), standing for Multi Stimulus 

test with Hidden Reference and Anchor. The main differences being that in this experiment there 

was no reference with better quality for subjects to compare with. Instead the anchor also 

functioned as the hidden reference and will be the one with the lowest quality, i.e. lowest bitrate and 

texture detail. Subjects were to rate qualities of each room based on how they sounded and looked, 

during playing the game. During the test, the subjects will interact with certain items: A trashcan; a 

keypad; a grass floor. These three objects were the only things to emit sound and change texture. 

Figure 1 shows a screen shot of the how the rooms look like.  

 
Figure 1: Image of one of the rooms subjects will explore 
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2.1.1 Counterbalance Latin Square 
To make sure that subjects are not affected by the presentation order, a method of counterbalancing 

was used (Shuttleworth, 2009). This method was used to reduce the amount of ways that the rooms 

had to be ordered in. A good example would be the AV level which consisted of 12 rooms. To try 

each variation of that level would mean 479 001 600 different tests on that level would have to be 

made. What a counterbalance by latin square does according to Shuttleworth (2009), is to make sure 

that each room precedes and follows every other room at some point in the variation. By using this 

method, the amount of variation for the AV presentations drops from 479 001 600 presentation 

modes to 12. 

2.1.2 Audio compression 
In UE4 it’s highly unclear how their audio compression works. On their website (Epic games, n.d.) 
they write that “Compression settings are tweaked to maintain similar quality across platforms. After 
testing many sounds, our musician determined an XMA quality of 40 was equivalent to an ogg vorbis 
quality of 0.15.”. This is vague as to what type of compression is used. According to fileinfo (2019), an 
XMA file is used for the Xbox 360 gaming console and the DirectX components in windows. It could 
possibly mean that while playing the game, the audio is compressed to a XMA file. When exporting 
audio files from UE4, the choice of file type is limited to Wav, Ogg vorbis, 1 and 2. That could mean 
that Ogg vorbis is used for platforms outside that of windows and Xbox, while XMA works for just 
those two. 

 
Figure 2: Scale for setting the compression rate in UE4 

As shown in figure 2, choosing the amount of compression is made by a slider that goes from 1 to 
100, with a default of 40. It’s very misleading when it says “Compression quality” next to the slider. 
It’s not the compression quality that is changed, instead it’s the bitrate that is changed, i.e. the 
higher the slider goes the higher the bitrate. To check the different bitrates based on the sliders 
position, the different audio files were exported from UE4 in the format of ogg vorbis. The files were 
then analyzed in MediaInfo Lite (MediaArea, n.d.). The MediaInfo lite software returns a lot of 
different information about the file analyzed, among them is the bitrate (MediaArea, n.d.).  

The different Values chosen for this test was on the compression scale 1, 40, 80 and 100. The 
numbers were chosen to see if subjects could hear a difference between the lowest and default 
compression rate, if they could hear a difference between the highest and default compression rate, 
as well as if subjects would prefer something in between highest and lowest compression rate. The 
numbers picked from the compression scale corresponds with 49, 82, 118 and 150 kbit/s 
(MediaArea, n.d.). These numbers can be compared to the study made by Ahlberg (2016), where the 
lowest value was 45 kbit/s and the highest was 288 kbit/s. In Ahlberg’s study it’s not clear if the 
stimuli chosen were in mono or stereo. The audio used for the interaction sounds in this study were 
mono, to relieve phasing issues when players are moving around. It also allows the objects to act as 
point sources. When exporting and analyzing stereo files it was noticed that the lowest for stereo 
was 65 kbit/s and the highest 288 kbit/s. This shows that Ahlberg (2016) used stereo for his test on 
dialogues and that the diminished scale between highest and lowest compression rate is due to the 
number of channels in the source audio. 
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2.1.3 Texture detail 
Inside of the UE4, it’s possible to lower the overall texture quality through a scalable setting, as 

shown in figure 3. By changing the textures quality this way, three other more specific parameters 

are changed (Epic game, n.d.). This setting changes Mip bias, anisotropic filtering and the pool size. 

Epic games (n.d.) states that “The effect of this feature is heavily dependent on your game and 

hardware. If you do not have many textures, to the point where loading and using the full resolution 

mip maps does not use all of the memory pool Unreal Engine 4 has devoted to textures, you will not 

actually see a difference between high and low settings (outside of the change to the Anisotropy 

settings)”. Due to the hardware the experiment was to be run on (MSI GP70 2PF Leopard Pro), the 

poolsize and mipbias were not affected. So only the anisotropic filtering gave any result. Anisotropic 

filtering only affects the textures that’s further away from the camera view in the game, shown in 

Figure 4. It helps to define things more clearly that are further away, than just making everything a 

blurry smudge (GeForce, n.d.). Things that are close up to the camera will still not be affected, with 

or without it. Which means that close up to the camera, the textures detail is unaffected.  

 
Figure 3: Scalability settings, where texture poolsize, mip bias and anisotropic filtering can be set by 

changing the texture setting 

 
Figure 4: On the left anisotropic filteringx16, on the right anisotropic filtering off.  
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GeForce (n.d.) also writes that textures are consistent of different types of data such as color, 

reflectivity, bumps (normals), etc., that are mapped upon each other to create a texture. These can 

be used together to make a surface look more textured, with each layer bringing a little more detail 

to the texture (Game Dev Academy, 2017). When reducing the amount of one or several of these 

layers the textures start to lose details, examples showing in figures 5, 6 and 7. Different texture data 

types brings different type of detail, for instance the normal data type (normal mapping) is describing 

to the texture how light affects certain pixels (Game Dev Academy, 2017). The different data types 

chosen to change for the test were the metallic mapping for the keypad, while the normal mapping 

was changed for the grass and garbage can. These were the chosen data types because they did the 

most impact to the texture detail. How much each chosen data type were to blend with the rest of 

the texture was based on a scale of 0 to 1, where 0 represented low, 0,5 represented medium and 1 

represented high.  

 
Figure 5: On the left grass with normal mapping 0 and anisotropic filtering off, middle Grass normal 

mapping 0,5 and anisotropic filtering x4, on the right Grass normal mapping 1 and anisotropic 

filtering x16. 

 
Figure 6: On the left keypad with metallic mapping 0 and anisotropic filtering off, middle keypad 

metallic mapping 0,5 and anisotropic filtering x4, on the right keypad metallic mapping 1 and 

anisotropic filtering x16. 
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Figure 7: On the left trash can with normal mapping 0 and anisotropic filtering off, middle trash can 

normal mapping 0,5 and anisotropic filtering x4, on the right trash can normal mapping 1 and 

anisotropic filtering x16. 

2.1.4 Pre-study 
A pre-study was conducted to see if anything within the test needed to be improved or clarified. 

Subjects for the pre-study were trained listeners that had completed a course in game audio at Piteå 

Musikhögskola. The only thing that needed to change was a couple of words that were out of place in 

the instructions, as well as some repetitions in that text. Some comments were left on the amount of 

rooms on the AV level, but were dismissed since the test did not mean for the subject to compare 

the first room of the level to the last, which was the basis of the comments. The different qualities 

were to be measured within the rooms themselves and could be compared to the room next to the 

one subject’s currently explored. It was noted in the pre-study that subjects would take different 

long period of time to perform the test, ranging from 15 minutes to 50 minutes. 

2.2 Stimuli 
The different intractable stimuli chosen were things that made very specific sounds and that players 

could encounter regularly in game. These three things were a trash can (something to move around, 

moving sound source), a keypad (something to actively interact with, a fixed sound source) and a 

grass floor (something to passively interact with, a fixed sound source). These three things were the 

ones to change graphical detail and to change audio quality.  

2.3 Listening and Viewing test 
A listening and viewing test were conducted at Piteå Musikhögskola. Subjects were put in a sound 

isolated room called L122. The test was performed on an MSI GP 70 2PF Leopard Pro Laptop, 

together with a Beyerdynamic DT-990 250-ohm headset to listen through. The subjects were allowed 

to increase or decrease the audio level as they saw fit during the test. Subjects were able to ask 

questions about any concerns they might have during the test, the researcher was placed just 

outside the room. Once each subject had completed a level and filled out the corresponding 

questionnaire, they informed the researcher who then booted up the next level and put forth the 

next questionnaire. Subjects were told to not explore each room for too long, in order to keep the 

designated time frame until the next subject was to arrive. 
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2.4 Subjects 
Subjects for the main test were 36 untrained listeners from Sweden. The choice of having untrained 

listeners assumed that the average consumer that plays games are not trained listeners, i.e. working 

with audio, sound design or being a sound engineer in any way, no data were found to either confirm 

or deny this assumption. The experience of playing games varied from playing less than an hour per 

week to more than 6 hours per week. Not all the subjects saw themselves as a gamer, but everyone 

had at some point been in contact or consumed one or several video games. Test subjects were in 

the ages between 20 and 30. Subjects did the test in various times, ranging from 15 minutes to 45 

minutes for most subjects, with two subjects that did the test for 90 minutes. Subjects were not told 

in advance to look or listen for anything specific, to make sure that the slight changes in audio and 

graphical content would affect their answers on how they perceived the games different qualities. 

After experiments were done, two subjects hadn’t given complete answers and was therefore not 

included in the results. 

2.5 Questionnaires 
Before each subject did the main experiment, they had to fill out some demographic background 

information, such as age, sex, what they studied or if they studied, how much games they play on a 

weekly basis, what type of games they play, if they had any reduced hearing and if they saw 

themselves as a gamer. Each of these questions had multiple answers with boxes for the subjects to 

check, except for the questions of age which they had to write out. All the questionnaires were made 

in Swedish.  

The three main questionnaires for the subjects where identical except for the amount of rooms and 

room names. Each questionnaire asked the subjects to rate the audio quality of each room, the video 

quality of each room and the overall quality of each room. These questions had checkboxes ranging 

from 0 to 10 for each room, where 0 was very bad and 10 was very good. These were the most 

important questions for the later analysis. The last questions on the questionnaires were qualitative 

data entries, to see in what way the changes affected their perception of the game. The questions 

were about how they felt that the audio and video changed between each room and how audio and 

video affected the overall quality. In the case that they would not have heard a difference between 

any of the rooms they could also write that as well.  
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3. Results and analysis 
The experiment results will be presented in forms of the three levels and then analyzed per level. 

Table 1 will be a reference for the later tables in the analysis. The levels and measurements that 

showed significant also has pairwise comparisons tables to see if there is a clear difference between 

the different rooms. Each analysis will also show diagrams on how the spread of answer relates from 

room type to room type. In Appendix B the full answer tables will be presented. For the first two 

single stimulus changing levels, i.e. levels AA and VV multiple one-way repeated measure ANOVAs 

were made. For the multi stimuli changing level, the AV level multiple two-way repeated measure 

ANOVAs were made.  

Oversight of rooms and levels 

Level Room names audio Quality Graphic Detail 
Audio room 
number 

Video Room 
Number 

AA Adam 49 kb/s Medium 1 

2 
AA Martin 82 kb/s Medium 2 

AA Charlie 118 kb/s Medium 3 

AA Stina 150 kb/s Medium 4 

VV Erik 82 kb/s Low 

2 

1 

VV Pär 82 kb/s Medium 2 

VV Gustav 82 kb/s High 3 

AV Karl 49 kb/s Low 1 

1 
AV Inga 82 kb/s Low 2 

AV Beatrice 118 kb/s Low 3 

AV Hedvig 150 kb/s Low 4 

AV Lisa 49 kb/s Medium 1 

2 
AV Fredrika 82 kb/s Medium 2 

AV Nadia 118 kb/s Medium 3 

AV Olov 150 kb/s Medium 4 

AV Donna 49 kb/s High 1 

3 
AV Rasmus 82 kb/s High 2 

AV Jessica 118 kb/s High 3 

AV Tomas 150 kb/s High 4 

Table 1: Overlay of the room setting and which level they belong to. 

3.1 AA Level 
Figure 8 compares the means of the three different qualities subjects were to evaluate during the AA 

level. Table 2 shows the results of the ANOVA calculations for the different measurements. For both 

the video quality and overall quality the assumption of sphericity wasn’t met, because of this the 

greenhouse-geisser correction was used. 
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Figure 8: comparing the different means of the AA Level rooms 

Measure Source df Mean Square F Sig. 
Partial Eta 

Square 

Sound Quality 
Rooms 3 1,007 1,143 0,335 0,033 

Error(Rooms) 99 0,881       

Video Quality 
Rooms 2,045 0,388 0,315 0,736 0,009 

Error(Rooms) 67,487 1,233       

Overall Quality 
Rooms 2,233 2,082 1,652 0,196 0,048 

Error(Rooms) 73,673 1,26       

Table 2: Results of the ANOVA calculations for the AA level 

When looking at table 2 it becomes clear that there’s no significant difference between the different 

rooms when just changing the audio compression rate. There was no interaction effect when 

subjects rated the video quality [F(2,045, 67,487)=0,315, p=0,736] or the overall quality[F(2,233, 

73,673)=1,652, p=0,196], as both shown in figure 8b and 8c. Subjects didn’t seem to notice a change 

in the audio quality [F(3, 99)=1,143, p=0,335] as well.  

3.2 VV Level 
Figure 9 8 compares the means of the three different qualities subjects were to evaluate during the 

VV level. Table 3 shows the results of the ANOVA calculations for the different measurements. For 

both the video quality and overall quality the assumption of sphericity wasn’t met, because of this 

the greenhouse-geisser correction was used. 
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Figure 8d: comparing the different means of the VV Level rooms 

Measure Source df Mean Square F Sig. 
Partial Eta 

Square 

Sound Quality 
Rooms 2 2,363 1,967 0,148 0,056 

Error(Rooms) 66 1,201       

Video Quality 
Rooms 1,386 8,189 3,006 0,077 0,083 

Error(Rooms) 45,752 2,724       

Overall Quality 
Rooms 1,389 0,522 0,214 0,726 0,006 

Error(Rooms) 45,843 2,442       

Table 3: Results of the ANOVA calculations for the VV level 

When looking at table 3 it becomes clear that there’s no significant difference between the different 

rooms when just changing the graphic detail either. There was no interaction effect when subjects 

rated the audio quality [F(2, 66)=1,967, p=0,148] or the overall quality[F(1,389, 45,843)=0,214 , 

p=0,726], as both shown in figure 9a and 9c. Subjects didn’t seem to notice a change in the graphic 

detail [F(1,386, 45,752)=3,006, p=0,077] either. 

3.3 AV Level 
Figure 10a to e shows the spread of answer based on the rooms and what type of quality each 

subject were to evaluate. The four first diagrams also show the confidence interval, while the last 

diagram shows a comparison between each of the quality evaluations. Table 4 shows the results of 

the ANOVA calculations for the different measurements. For the different sources where the 

assumption of sphericity wasn’t met, the greenhouse-geisser was used except for the video quality 

measure of the audio and video rooms, as well as overall quality measure of the audio room. For 

those, the Huynh-Feldt correction was used since the greenhouse-geisser epsilon >0,75 (Ellen R. 

Girden, 1992). The comparisons tables for this level is used as a sort of array, for instance when 

comparing the video rooms (different settings) in table 5, each of the three rooms is a means of the 

different audio leveled rooms mean in the array. 
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Figure 10a: comparing different means and confidence interval of the different ratings of the video 

quality for the AV Level with the video rooms as the base 

 
Figure 10b: comparing different means and confidence interval of the different ratings of the video 

quality for the AV Level with the audio rooms as the base 
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Figure 10c: comparing different means and confidence interval of the different ratings of the overall 

quality for the AV Level with the video rooms as the base 

 
Figure 10d: comparing different means and confidence interval of the different ratings of the overall 

quality for the AV Level with the audio rooms as the base 
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Figure 10e: comparing the different means of the VV Level rooms 

When looking at the different sources for when subjects measured sound quality there seems to be 

no significant difference, with the scores for the video rooms being [F(2, 66)=1,022, p=0,365], the 

scores for the audio rooms [F(2,075, 68,475)=2,283, p=0,108] and the interaction effect score being 

[F(6, 198)=1,677, p=0,128]. A difference is noted both when measuring video and overall quality. 

Taking a look at table 4 the interaction effect when measuring video quality is non-significant 

[F(3,894, 128,512)=0,985, p=0,417], the significance is found in both the video rooms and audio 

rooms. Subjects seem to have noticed a difference in graphic detail with the scores for the video 

rooms being [F(1,649, 54,408)=7,194, p=0,003]. 
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Measure Source df 
Mean 

Square 
F Sig. 

Partial Eta 
Square 

Sound Quality 

Video Rooms 2 1,64 1,022 0,365 0,03 

Error(Video Rooms) 66 1,604       

Audio Rooms 2,075 4,379 2,283 0,108 0,065 

Error(Audio Rooms) 68,475 1,918       

Video Rooms*Audio 
Rooms 

6 1,489 1,677 0,128 0,048 

Error(Video 
Rooms*Audio Rooms) 

198 0,888       

Video Quality 

Video Rooms 1,649 29,22 7,194 0,003 0,179 

Error(Video Rooms) 54,408 4,062       

Audio Rooms 2,616 1,949 3,028 0,04 0,084 

Error(Audio Rooms) 86,337 0,644       

Video Rooms*Audio 
Rooms 

3,894 1,123 0,985 0,417 0,029 

Error(Video 
Rooms*Audio Rooms) 

128,512 1,14       

Overall Quality 

Video Rooms 2 17,826 9,324 <0,001 0,22 

Error(Video Rooms) 66 1,912       

Audio Rooms 2,497 1,338 1,219 0,306 0,036 

Error(Audio Rooms) 82,414 1,097       

Video Rooms*Audio 
Rooms 

4,306 3,096 2,781 0,026 0,078 

Error(Video 
Rooms*Audio Rooms) 

142,088 1,113       

Table 4: Results of the ANOVA calculations for the AV level 

Looking at figure 10b and table 5 it shows that subjects did not find a difference between medium 

texture detail and high texture detail, instead subjects managed to identify the low setting for 

texture detail. Comparisons from table 5 show a significance level between low and medium 

(p=0,001) and low and high (p=0,028), while no significant difference between medium and high 

setting (p=1). Looking at table 6 and on figure 10c, no significant difference can be found between 

the different levels of audio compression.  

(I) Video Rooms (J) Video Rooms 
Mean 

Difference (I-J) 
Std. Error Sig. 

1 
2 -0,706 0,181 0,001 

3 -0,75 0,272 0,028 

2 
1 0,706 0,181 0,001 

3 -0,044 0,202 1 

3 
1 0,75 0,272 0,028 

2 0,044 0,202 1 

Table 5: Video room array comparisons for the video quality scores, Bonferroni-corrected. 
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(I) Audio Rooms (J) Audio Rooms 
Mean 

Difference (I-J) 
Std. Error Sig. 

1 

2 -0,216 0,127 0,587 

3 -0,275 0,122 0,189 

4 -0,059 0,096 1 

2 

1 0,216 0,127 0,587 

3 -0,059 0,091 1 

4 0,157 0,105 0,859 

3 

1 0,275 0,122 0,189 

2 0,059 0,091 1 

4 0,216 0,082 0,077 

4 

1 0,059 0,096 1 

2 -0,0157 0,105 0,859 

3 -0,216 0,082 0,077 

Table 6: Audio room array comparisons for the video quality scores, Bonferroni-corrected. 

When subjects measured the rooms overall quality in the AV level, significance was found both for 

the video rooms and with an interaction effect. Looking at the scores based on the audio rooms 

there was no significant difference [F(2,497, 82,414)=1,219, p=0,306], while the video rooms [F(2, 

66)=9,324, p<0,001] and the interaction effect [F(4,306, 142,088)=2,781, p=0,026] showed 

significance, when p<0,05. Looking at table 7, subjects seemed to significantly identify the lowest 

texture detail setting. Comparing the lowest setting with the medium (p=0,016) and the highest 

(p=0,001), however no significant difference was found between the high and medium setting 

(p=0,623). Looking at figure 10e it shows that the answers for the rooms having lower texture detail 

is generally lower. Table 8 shows the means of the different rooms and the std. error, as also shown 

in figure 10e. When looking at both table 8 and figure 10e, it’s shown that subjects tend to give lower 

scores when texture detailed is lower. The interaction effect seems to indicate that when texture 

detail is lowered, subjects tend to notice the change in audio better.  

(I) Video Rooms (J) Video Rooms 
Mean 

Difference (I-J) 
Std. Error Sig. 

1 
2 -0,493 0,165 0,016 

3 -0,706 0,172 0,001 

2 
1 0,493 0,165 0,016 

3 -0,213 0,166 0,623 

3 
1 0,706 0,172 0,001 

2 0,213 0,166 0,623 

Table 7: Video room array comparisons for the overall quality scores, Bonferroni-corrected.  
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Video Quality Auido Quality Mean Std. Error 

1 

1 5,676 0,337 

2 5,676 0,337 

3 5,853 0,29 

4 6,265 0,299 

2 

1 6,324 0,304 

2 6,324 0,315 

3 6,588 0,284 

4 6,206 0,286 

3 

1 6,441 0,359 

2 6,794 0,292 

3 6,765 0,305 

4 6,294 0,303 

Table 8: interaction effect table, comparisons of rooms mean and standard error. 

Separate one-way ANOVAs for each video room arrays, shown in table 9. For the low and high 

texture setting, the assumption of sphericity wasn’t met, which meant that the greenhouse-geisser 

correction was used for those two settings. When the texture detail setting was on medium [F(3, 

99)=3,694, p=0,333) and high [F(2,223, 73,362)=1,992, p=0,139) no significant difference was found. 

When texture detail was on low [F(1,746, 4,497)=3,694, p=0,036], a significance could be found 

between the different audio levels. Looking at figure 10e and table 8, it shows that subjects could 

identify that the audio quality increased, whilst the video setting remained low. A comparison 

between the different audio levels in the low video setting, as shown in table 10 no significant 

difference between the room answers could be found.  

Measure Source df 
Mean 

Square 
F Sig. 

Partial Eta 
Square 

Overall Quality 
Low Video 1,746 4,497 3,694 0,036 0,101 

Error(Rooms) 57,63 1,217       

Overall Quality 
Medium Video 3 0,89 1,15 0,333 0,034 

Error(Rooms) 99 0,774       

Overall Quality 
High Video 2,223 2,765 1,992 0,139 0,057 

Error(Rooms) 73,362 1,388       

Table 9: Results of the ANOVA calculations for the audio levels in the AV level based on video quality 
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(I) Audio Rooms (J) Audio Rooms 
Mean 

Difference (I-J) 
Std. Error Sig. 

1 

2 0 0,119 1 

3 -0,176 0,137 1 

4 -0,588 0,261 0,185 

2 

1 0 0,119 1 

3 -0,176 0,155 1 

4 -0,588 0,274 0,235 

3 

1 0,176 0,137 1 

2 0,176 0,155 1 

4 -0,412 0,224 0,449 

4 

1 0,588 0,261 0,185 

2 0,588 0,274 0,235 

3 0,412 0,224 0,449 

Table 10: Audio room comparisons for the overall quality scores, video setting low 

3.4 Descriptive words 
As shown in table 11, multiple words came up that described what subjects felt changed from room 

to room. As noticed in the column for words when describing change in audio, the two most 

frequently used words were volume and steps. Even though these didn’t change from room to room, 

neither from level to level other than their bit rates, subjects felt that the change mostly lied in these 

two variables. The compression rate that changed was only mentioned one time, by one subject. 

Perhaps applying the interaction sounds in stereo would have an impact for subjects assessing the 

different audio qualities.  

Looking at the column for descriptive words for how the graphic changed, lighting showed to be the 

one word most frequently used. Some of the subjects wrote that they felt the reflective lighting in 

the gun held by the avatar changed, others said that they felt that shadows were placed differently 

and the lighting being brighter or duller. The lighting however did not change, it’s possible that 

perhaps the change in graphical content made subjects feel that there was a change in lighting. 

Second and third most used word for what changes were both the texture of the grass and how the 

keypad changed. It’s highly unclear in wat way certain subjects felt that the keypad changed, for 

instance most of the times the keypad was mentioned it just said that they saw changes in the 

keypad. One instance one of the subjects wrote that the image quality did change, but not on what 

basis. Perhaps changes in texture detail made subjects aware of change, not just what type of 

change. This could be an explanation as to why so many different descriptive words were used. 
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Subject’s descriptive words when evaluating 
audio Quality 

Subject’s descriptive words when evaluating 
Video Quality 

Number of times Words Number of times Words 

15 volume 20 lighting 

2 stereo image 7 sharpness/clarity 

6 Dull sounds 10 texture details (Grass) 

1 dampened sounds 3 colors 

1 didn't hear all steps 12 Keypad 

2 muddy sounds 2 contrast 

13 Steps 1 lighting garbage can 

4 sound panning 1 Depth (Grass) 

2 Clarity 1 intensity (grass) 

2 depth 4 contours 

1 Bit-ish sound 1 details garbage can 

1 keypad 1 more details 

1 charming 6 texture Details 

2 bass 1 depth of field 

4 reverb 1 squares on the walls 

2 doors 1 image quality 

1 presence 1 framerate 

1 Size 1 Room name sign 

3 Garbage Can 1 Structure 

2 keypad   

1 Sound quality   

1 compression artifacts   

Table 11: listing over descriptive words used by subjects when rating the rooms qualities. 
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4. Discussion 
Looking at the results it’s not clear that subject’s answers are based on noticing a change in 

compression or texture. Most of the descriptive words used by all subjects are on lighting and 

volume. It’s not clear either if subject’s felt that the changes in audio compression and texture detail 

felt like a change in volume or lighting. A change was noticed in the AV level by subjects, if it meant 

they could specifically point out what changed is highly unlikely. If perhaps the questions were 

reformed into something like “what video setting do you feel change?” or “what audio setting do you 

feel change?”, then maybe it would become clearer as to what subjects felt changed between the 

rooms. It’s also a matter of what subjects feel quality means to them; on what basis do they measure 

quality. These questions should also have been asked, perhaps in a post experiment interview.  

During this test the audio files were exported to mono files, which caused the range of audio 

compression being between 49 kbit/s and 150 kbit/s. Ahlberg’s (2016) highest compression rate 

was 288 kbit/s in stereo which seems to be the same per channel. What’s interesting is that his 

lowest value was 45 kbit/s in stereo, which meant that each channel had half the bitrate compared 

to 49 kbit/s in mono. Perhaps the lower bitrate per channel could’ve make it easier to distinguish 

between the two lower audio settings. It could be that dialogue is more sensitive to compression 

than perhaps sound effects or foley, which should also be studied in greater depth. It’s also 

interesting to think that perhaps when subjects were told to take a specific time to each level, might 

that have affected the perceptual evaluation? This could have meant that subjects just went with the 

first impression that they got from each room and then went on to the next. If perhaps each subject 

would have had knowingly unlimited amount of time, would there be a more significant result? 

Lastly it remains to be known if subjects felt that the quality of certain objects increased between 

medium and high video settings, or if it just started to not match up to the rest of the room that 

wade subjects feel that the objects were out of place. Would it have made a difference to specify for 

he subjects what objects and what sounds should be focused on and evaluated. Perhaps subjects felt 

that the texture detail didn’t approve and what subjects feel is an improvement to quality might not 

be more detail, it might be more about concurrency with the rest of the level. A study should also be 

made on how game related research should be done, for example how test levels should be designed 

and what it should contain based on what is sought for in the experiment.  

4.1 Critique of method 
To answer the question of how audio compression affects perceived video quality and vice versa 

could be tested in many ways. This method was chosen due to the amount of time given to work on 

the project. The testing environment could have been refined or perhaps the experiment could have 

been executed in a different room. Since the experiment used headphones the room during the 

actual test might only have had a psychological effect on the subjects. If a room is less steril and 

perhaps more to the like of someone’s home the test subjects might have had a better time 

reviewing the games features, which might’ve given higher results. If the sounds and textures were 

better designed, perhaps there could’ve been a clearer difference between the high and low setting, 

giving a clearer result. It would also have taken more time to create. The layout of the rooms could 

also have been ordered in a way other than a corridor, for instance the subjects could start in the 

center room and then have the rest of the rooms in a square outside the first room. This would allow 

player for easier comparisons between all the rooms and more freedom to move, which could lead 

subjects to better notice any differences. This would complicate the counterbalance of where to 

place the rooms based on which one subjects started in. It would be impossible to make sure that no 

sequence of explored rooms occurred more often than any others, with this method it would only be 

possible to test square numbers in the AV level as well to make a square. 
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5. Conclusion 
Looking at the different tables and diagrams, it becomes clear that when just changing the audio 

compression or texture detail, subject’s quality perception doesn’t really seem to change. It’s to be 

noted that when only changing one parameter, either audio compression or texture detail it was only 

checked towards one other setting, i.e. when changing only audio compression in the AA level it was 

only played with medium texture setting. This could be an explanation as to why no significant 

difference were found in those two levels. A significance could be found in the AV level, both when 

evaluating video quality score and overall quality score. When checking the video quality scores for 

the AV level, the conclusion can be drawn that people only experience an improvement in quality 

when going from low texture quality to either medium or high texture quality. When taking the step 

from medium to high, it seems that subjects do not perceive the quality to improve. In turn this 

means that games don’t need to have super high detailed textures for people to think it has good 

quality.  

Looking further into the results of the AV level it’s shown that when texture detail setting was low, 

subjects could distinctly hear that the audio compression rate did improve. Meaning that when 

texture setting was lowered subjects could make better audio evaluations. When texture detail was 

higher it seemed that subjects cared less for how compressed the audio was, at least for foley and 

interaction sounds. Another conclusion drawn from this is that subject’s aural perception evaluation 

is somewhat dampened when other visual settings are higher, for video game evaluation. This could 

mean that when evaluating different qualities in video games settings, both audio and video need to 

be considered.  

5.1 Further research 
Further research needs to be done to conclude what type of effect different video settings in games 

have on subject aural perception, which could show for further research what type of visuals are to 

be had when making aural evaluations. Studies also need to be conducted on which video settings 

subjects feels affect different video qualities the most, to use them in further comparison studies. It’s 

also important to do studies that compare what type of video settings affect subject’s visual 

perception and how, in the same way what audio settings affect subject’s aural perception and how 

in video games. Those settings that has the most likeness to them in terms of affect should then be 

compared in forms of interrelations and correlation studies. Other studies need to be done on what 

type of sounds in video games is the most affected by audio compression and at what threshold does 

subjects stop hearing a difference between compression rate. The question arises that if the audio 

compression span in the UE4 (Epic games, n.d.) was not changed from the top being 288 to the top 

being 150, would this have given different results? 
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Appendix A: Questionnaires 
Following are the different forms that subjects had to fill out during the participation of the test. The 

Forms were in Swedish and will be presented as such. As mentioned earlier, the forms were named 

with the letters X, Y and Z to hide which presentation they belonged to, for the subjects. For clarity X 

stands for the presentation mode AA, Y for VV and Z for AV.  

Questionnaire 1: Background information 

Bakgrund 

Ålder:  

Kön: 

□ Kvinna 

□ Man 

□ Icke-binär 

□ Trans-kvinna 

□ Trans-Man 

□ Annan: 

Program: 

□ Radio 

□ Musik 

□ TV, journalistik 

□ Text, Journalistik 

□ Kompositör 

□ Gehörsbaserat musikskapande 

□ Musiklärare 

□ Danslärare 

□ Ingen av dem ovanstående 

□ Studerar inte 

Hur ofta spelar du dator/tv-spel per vecka? 

□ <1 timme 

□ 1 - 2 timmar 

□ 2 – 3 timmar 

□ 4 – 5 timmar 

□ 5 – 6 timmar 

□ >6 timmar  
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Vad för typ av genres spelar du? 

□ Role Playing Games (RPG) 

□ Racingspel 

□ Action 

□ Äventyr 

□ Plattform 

□ Mobilspel 

□ First Person Shooter (FPS) 

□ Skräck 

□ Thriller 

□ Sport 

□ Strategi 

□ Simulatorer 

Har du någon hörselnedsättning? 

□ Ja 

□ Nej 

Anser du dig själv som en ”Gamer” 

□ Ja 

□ Nej 
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Questionnaire 1: For the AA level 

x 

Bedöm Ljudkvaliteten i rum 

0 = Mycket dåligt   

10 = Mycket Bra 

Adam 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Martin 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Charlie 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Stina 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Bedöm Bildkvaliteten i rum 

0 = Mycket dåligt   

10 = Mycket Bra 

Adam 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Martin 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Charlie 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Stina 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 
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Bedöm spelets totala kvalitet i rum 

0 = Mycket dåligt   

10 = Mycket Bra 

Adam 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Martin 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Charlie 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Stina 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

 

På vilket sätt tycker du att ljudkvaliteten ändras mellan rummen? 

 

 

 

 

 

 

På vilket sätt tycker du att bildkvaliteten ändras mellan rummen? 
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På vilket sätt tycker du att ljudkvaliteten påverkar den totala kvaliteten, inom 

detta spel? 

 

 

 

 

 

 

På vilket sätt tycker du att bildkvaliteten påverkar den totala kvaliteten, inom 

detta spel? 
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Questionnaire 2: for the VV level 

Y 

Bedöm Ljudkvaliteten i rum 

0 = Mycket dåligt   

10 = Mycket Bra 

Erik 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Pär 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Gustav 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□W 

 

Bedöm Bildkvaliteten i rum 

0 = Mycket dåligt   

10 = Mycket Bra 

Erik 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Pär 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Gustav 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 
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Bedöm spelets totala kvalitet i rum 

0 = Mycket dåligt   

10 = Mycket Bra  

Erik 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Pär 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Gustav 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

 

På vilket sätt tycker du att ljudkvaliteten ändras mellan rummen? 

 

 

 

 

 

 

På vilket sätt tycker du att bildkvaliteten ändras mellan rummen? 
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På vilket sätt tycker du att ljudkvaliteten påverkar den totala kvaliteten, inom 

detta spel? 

 

 

 

 

 

 

På vilket sätt tycker du att bildkvaliteten påverkar den totala kvaliteten, inom 

detta spel? 
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Questionnaire 3: For the AV level 

Z 

Bedöm Ljudkvaliteten i rum 

0 = Mycket dåligt   

10 = Mycket Bra 

Karl 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Inga 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Beatrice 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Hedvig 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Lisa 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Fredrika 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Nadia 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Olov 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Donna 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Rasmus 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Jessica 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Tomas 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 
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Bedöm Bildkvaliteten i rum 

0 = Mycket dåligt   

10 = Mycket Bra 

Karl 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Inga 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Beatrice 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Hedvig 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Lisa 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Fredrika 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Nadia 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Olov 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Donna 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Rasmus 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Jessica 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Tomas 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 
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Bedöm spelets totala kvalitet i rum 

0 = Mycket dåligt   

10 = Mycket Bra 

Karl 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Inga 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Beatrice 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Hedvig 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Lisa 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Fredrika 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Nadia 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Olov 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Donna 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Rasmus 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Jessica 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 

Tomas 

0□ 1□ 2□ 3□ 4□ 5□ 6□ 7□ 8□ 9□ 10□ 
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På vilket sätt tycker du att ljudkvaliteten ändras mellan rummen? 

 

 

 

 

 

 

 

På vilket sätt tycker du att bildkvaliteten ändras mellan rummen? 

 

 

 

 

 

 

På vilket sätt tycker du att ljudkvaliteten påverkar den totala kvaliteten, inom 

detta spel? 

 

 

 

 

 

På vilket sätt tycker du att bildkvaliteten påverkar den totala kvaliteten, inom 

detta spel? 
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Questionnaire 4: Pilot test questions 

Pilottest frågor 

 

1. Hördes det skillnad i ljudkvaliteten mellan de olika rummen? 

 

 

 

 

2. Syntes det en tydlig skillnad av grafisk kvalitet? 

 

 

 

 

 

3. Märkte du någon skillnad i den grafiska kvaliteten i avsikt till avstånd. Typ ju längre bort 

grafiken var desto tydligare/grumligare blev det? 

 

 

 

 

4. Var Instruktionerna enkla att förstå? Var något otydligt? 

 

 

 

 

5. Vad tror du att experimentet skulle kunna gynnas av? 
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Instructions 

Instruktioner 

Du kommer nu att få spela ett spel på 3 nivåer, där ditt mål är att utforska varje 

rum så utförligt som möjligt. I varje rum kommer det finnas 2 skyltar med 

rummets namn, en över varje dörr samt 3 saker för dig som spelare att 

interagera med: 

• En soptunna, du interagerar med denna genom att bara gå in i den. 

• En gräsmatta, du interagerar med denna genom att gå över den. 

• Ett kodlås, du interagerar med denna genom att gå fram till den och 

trycka på tangenten ”E” 

För att kunna komma till nästa rum måste alla tre sakerna interagerats med 

från tidigare rum.  

Kontrollerna för spelet är tangenterna ”W”, ”A”, ”S” och ”D” för att röra 

spelkaraktären. Musen används för att styra siktet hos spelarkaraktären. 

Tangenten ”Ctrl” används för att ducka. Tangenten ”E” används för att 

interagera med kodlåset. 

Se till att utforska varje rum så utförligt som möjligt genom att både titta 

ordentligt på allting i rummet och lyssna på allting i rummet. Under tiden du 

spelar spelet ska du svara på frågorna i frågeformuläret du kommer få. När du 

känner att du är klar med en nivå och svarat på alla frågor meddelar du det till 

experimentledaren. Experimentledaren kommer att finnas precis utanför 

rummet. Frågorna kommer vara riktade mot de olika rummen genom att 

referera till deras olika namn. 

Ifall frågor skulle uppstå är det bara fråga experimentledaren när som helst. 
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Appendix B: final scores from subjects 
Following are tables that show the evaluation scores for each room from each subject. The tables are 

sorted in levels which shows room names and scores for each participant. 

Scores for AA Level 

AA Level Sound Quality Image Quality Overall Quality 

Test 
Subject Adam Martin Charlie Stina Adam Martin Charlie Stina Adam Martin Charlie Stina 

1 5 6 5 6 5 6 6 5 5 6 6 5 

2 8 8 8 8 6 6 6 6 7 7 7 7 

3 8 8 7 7 7 7 7 7 7 7 7 7 

4 5 7 6 5 5 7 6 5 5 7 6 5 

5 6 7 8 7 4 7 8 5 4 8 8 6 

6 6 5 10 9 3 4 10 6 4 5 10 6 

7 7 7 7 8 7 7 7 7 7 7 7 8 

8 7 7 7 7 6 6 6 6 6 6 6 6 

9 6 7 7 6 8 7 8 7 8 8 7 7 

10 8 8 7 7 8 8 6 8 8 7 7 7 

11 5 4 4 5 7 6 5 6 6 6 5 7 

12 3 6 5 4 4 4 6 6 3 5 6 5 

13 8 8 8 8 9 9 9 9 7 9 9 9 

14 6 5 7 8 8 8 8 7 6 7 7 8 

15 6 5 5 5 4 5 5 6 7 5 6 6 

16 7 7 7 7 7 7 7 7 7 7 7 7 

17 7 6 7 3 7 6 5 8 7 6 3 6 

18 7 7 7 7 9 8 8 9 8 8 8 8 

19 5 5 5 4 5 6 6 4 6 6 6 5 

20 10 10 10 10 10 10 10 10 10 10 10 10 

21 4 4 4 4 5 5 5 5 4 4 4 4 

22 8 8 8 8 7 6 7 8 7 6 7 7 

23 6 8 8 8 8 8 8 8 8 8 8 8 

25 5 4 7 3 5 6 6 6 4 7 7 4 

26 7 8 7 7 8 8 6 6 6 8 6 6 

27 8 8 8 8 8 8 8 8 8 8 8 8 

28 8 9 6 7 9 10 7 7 8 10 5 6 

29 7 7 8 7 7 6 8 7 7 6 8 7 

30 8 7 8 8 4 3 3 2 4 4 4 4 

31 7 6 7 6 7 7 6 6 7 7 6 6 

32 9 9 9 9 9 9 9 9 9 9 9 9 

33 1 5 5 7 4 5 5 5 3 5 5 6 

35 5 6 5 5 5 5 5 5 5 6 5 5 

36 8 8 8 9 9 8 8 8 8 8 8 8 
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Scores for VV Level 

VV Level Audio Quality Image Quality Overall Quality 

Test Subject Erik Pär Gustav Erik Pär Gustav Erik Pär Gustav 

1 4 7 6 3 7 7 3 7 7 

2 8 9 7 5 7 8 7 8 7 

3 8 7 8 5 6 6 7 7 7 

4 8 8 8 6 8 7 8 8 8 

5 8 9 5 7 8 6 8 9 5 

6 9 10 10 7 10 8 8 10 9 

7 6 6 6 6 7 7 6 6 6 

8 7 7 7 6 6 6 7 7 7 

9 9 7 7 9 7 7 9 7 7 

10 7 7 7 7 7 7 7 7 7 

11 6 5 4 6 4 6 7 5 5 

12 6 4 7 3 7 6 5 6 6 

13 8 8 8 7 8 9 8 9 9 

14 6 7 8 5 5 8 5 5 8 

15 6 5 3 5 7 7 5 6 7 

16 7 7 7 7 7 7 7 7 7 

17 7 6 3 7 4 2 8 5 2 

18 8 7 7 5 6 6 6 7 7 

19 6 5 5 6 4 5 7 4 5 

20 10 10 10 10 10 10 10 10 10 

21 3 3 3 5 5 5 4 4 4 

22 6 7 6 7 8 6 7 8 6 

23 8 8 8 4 7 9 5 7 9 

25 6 7 8 4 6 8 5 6 9 

26 8 8 3 5 5 5 5 5 3 

27 8 8 8 7 7 7 8 8 8 

28 4 9 8 3 8 9 4 8 9 

29 7 6 5 6 6 6 7 6 5 

30 8 8 8 3 3 3 4 4 4 

31 7 6 7 6 6 7 6 6 7 

32 9 9 9 9 9 9 9 9 9 

33 8 8 8 4 6 8 6 7 8 

35 9 7 6 9 6 3 9 6 4 

36 9 8 8 8 8 7 8 8 8 
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Scores for AV Level 

AV Level Audio Quality 

Test 
Subject Karl Inga Beatrice Hedvig Lisa Fredrika Nadia Olov Donna Rasmus Jessica Tomas 

1 5 5 3 4 5 6 8 5 6 7 6 3 

2 7 7 8 8 7 7 7 8 8 8 8 8 

3 6 7 7 6 7 7 7 8 7 8 6 7 

4 7 7 7 7 7 7 7 7 7 7 7 7 

5 9 10 9 10 9 9 8 9 10 10 8 10 

6 6 4 8 5 5 5 6 2 4 5 5 6 

7 5 5 6 4 3 6 5 6 6 7 3 3 

8 7 7 7 7 7 7 7 7 7 7 7 7 

9 8 9 8 8 8 8 9 8 7 8 7 7 

10 6 6 5 7 6 5 5 5 6 6 7 7 

11 4 5 5 5 6 8 6 5 6 6 5 6 

12 6 6 6 5 6 5 5 5 3 6 6 7 

13 9 6 9 9 9 9 8 9 9 9 8 8 

14 6 6 6 4 5 6 6 8 8 8 8 7 

15 7 6 6 5 7 6 7 4 5 6 6 7 

16 7 7 7 7 7 7 7 7 7 7 7 7 

17 2 4 4 8 3 7 6 6 4 3 7 5 

18 7 7 8 9 8 8 8 8 8 8 7 7 

19 4 6 6 5 6 6 7 5 5 4 4 6 

20 10 10 10 10 10 10 10 10 10 10 10 10 

21 4 4 4 4 4 4 4 4 4 4 4 4 

22 7 7 7 7 6 6 6 4 7 6 6 6 

23 7 7 7 8 8 7 9 9 9 9 9 9 

25 4 6 5 6 7 5 9 5 6 8 7 5 

26 2 3 2 3 2 3 5 4 4 7 5 5 

27 8 8 8 8 8 8 8 8 8 8 8 8 

28 4 7 6 8 7 7 8 4 3 4 7 3 

29 6 6 5 6 7 7 6 7 6 6 5 5 

30 7 7 8 6 8 8 8 7 8 8 7 5 

31 6 6 6 7 4 6 6 6 6 7 7 6 

32 9 8 9 9 8 10 9 8 9 9 9 9 

33 0 3 5 6 1 4 6 5 1 4 6 4 

35 5 6 7 5 6 3 2 3 8 7 3 6 

36 9 8 8 8 9 9 9 9 8 8 8 8 
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AV Level Image Quality 

Test 
Subject Karl Inga Beatrice Hedvig Lisa Fredrika Nadia Olov Donna Rasmus Jessica Tomas 

1 5 4 4 6 5 8 8 5 7 6 7 4 

2 6 6 6 6 6 6 6 6 6 6 6 6 

3 6 5 6 5 6 7 5 8 7 6 8 6 

4 4 5 4 4 6 6 7 5 8 9 9 8 

5 9 8 9 10 8 7 9 8 9 8 10 8 

6 4 4 4 4 9 5 5 4 2 1 2 3 

7 7 8 8 8 7 8 8 8 7 8 6 6 

8 6 6 6 6 6 6 6 6 6 6 6 6 

9 7 8 6 8 9 8 8 8 7 8 8 6 

10 6 7 5 8 7 7 8 6 7 6 8 7 

11 4 4 5 5 7 8 7 7 8 7 6 5 

12 4 4 4 4 6 6 6 6 5 5 5 5 

13 7 7 7 7 9 9 9 9 9 9 9 9 

14 5 7 6 6 8 8 7 8 8 8 8 8 

15 4 6 4 5 5 6 6 5 5 5 6 4 

16 6 6 6 6 6 6 6 6 6 6 6 6 

17 2 6 4 2 7 3 3 4 6 7 6 8 

18 5 6 6 6 6 6 6 6 6 6 6 6 

19 5 5 6 6 6 6 7 7 5 6 6 6 

20 10 10 10 10 10 10 10 10 10 10 10 10 

21 5 5 5 5 5 5 5 5 5 5 5 5 

22 7 8 7 8 6 7 7 7 7 6 6 4 

23 5 5 5 5 6 6 6 6 8 9 8 9 

25 3 5 4 5 6 7 7 5 4 6 6 6 

26 5 4 4 4 4 4 6 6 4 6 6 6 

27 7 7 8 7 8 7 8 7 8 8 7 6 

28 5 9 6 3 4 5 5 7 3 5 9 5 

29 6 8 7 6 5 6 8 7 6 8 7 7 

30 4 3 4 4 4 4 4 4 4 4 6 6 

31 6 6 6 6 6 6 6 6 7 7 7 7 

32 9 9 9 9 9 9 9 9 9 9 9 9 

33 2 1 2 2 5 5 6 5 7 6 7 8 

35 6 6 7 5 5 5 5 5 4 5 4 4 

36 8 8 8 9 9 9 9 9 10 9 8 8 

 

  



49 
 

AV Level Overall Quality 

Test 
Subject Karl Inga Beatrice Hedvig Lisa Fredrika Nadia Olov Donna Rasmus Jessica Tomas 

1 5 4 4 5 5 7 8 5 6 6 7 3 

2 6 6 7 7 6 6 6 7 7 7 7 7 

3 6 6 7 6 7 7 6 8 7 7 7 7 

4 6 6 6 6 7 7 8 6 8 9 9 8 

5 9 9 8 9 8 9 8 7 9 8 8 9 

6 6 4 6 4 8 5 8 4 3 4 3 5 

7 5 5 6 4 3 6 5 6 6 7 3 3 

8 6 6 6 6 6 6 6 6 6 6 6 6 

9 7 8 6 8 9 8 8 8 7 8 8 6 

10 7 7 6 7 6 7 6 7 7 7 7 6 

11 5 5 6 6 7 9 8 7 9 8 7 6 

12 5 5 5 4 7 5 5 5 3 6 6 6 

13 8 8 8 8 9 9 9 9 9 9 9 9 

14 5 6 6 6 6 7 7 8 8 8 8 7 

15 3 3 2 4 3 3 3 3 3 4 4 4 

16 5 5 5 5 5 5 5 5 5 5 5 5 

17 2 2 4 8 7 6 7 4 6 3 7 5 

18 7 7 7 7 7 7 7 7 8 8 8 8 

19 6 6 6 6 6 5 7 6 5 6 6 6 

20 10 10 10 10 10 10 10 10 10 10 10 10 

21 4 4 4 4 4 4 4 4 4 4 4 4 

22 7 6 6 7 7 7 7 6 7 7 6 5 

23 6 6 6 7 7 7 7 7 9 9 9 9 

25 4 5 5 6 7 6 8 5 5 7 7 5 

26 3 4 3 3 3 3 5 4 4 6 6 5 

27 7 7 7 7 7 7 7 7 7 7 7 7 

28 5 3 5 8 5 4 5 7 2 4 9 5 

29 6 7 6 5 6 5 5 6 7 8 7 8 

30 3 3 4 7 7 7 7 7 6 7 5 6 

31 6 6 6 6 5 6 6 6 6 7 7 6 

32 9 9 9 9 9 10 9 8 9 9 9 9 

33 1 2 3 4 3 5 6 5 4 5 7 6 

35 5 5 6 5 6 3 3 3 8 7 4 5 

36 8 8 8 9 7 7 8 8 9 8 8 8 

 


