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The role of sound in computer games on the example of the game "Battlefield 3"

In this essay I’m going to discuss the role of sound in computer games on the example of the game “Battlefield 3”. I am going to look how the sound is used and when, what impact it has on the player and the gameplay, what is the difference in the sound used in games and films and the sound used in an old game and the game produced nowadays.
The sound has been accompanied by computer games from the very beginning of their existence, unlike cinematography, which for many years remained silent and operated only with a layer of image. Depending on the genre and mechanics of a particular game, the role of the sound in it may slightly exceed what the sound is for a movie, or perform functions that are much more complex. The sound of a film usually consists of the following layers: dialogues, dials, synchronous and non-synchronous effects, backgrounds and atmospheres, music, narration. All these elements are components of the presented world, the latter two can be also an added present element outside of this world, created to introduce the viewer to the atmosphere of events taking place on the screen or to supplement his knowledge about them. In the film, all synchronous and non-synchronous effects correspond with the visual layer and are an essential complement to the vision of the created world reaching the viewer. They have huge impact on the viewer’s involvement in the show and multiply the impact of this medium. However, the role of sound, similar to the rest as well as the image, is limited in the film due to the passive nature of the viewer-medium relationship. The whole spectrum of possibilities arises when "moving pictures" is replaced by "changing pictures", and the viewer becomes a player, an active participant of an interactive show on the computer screen.


One of the first computer games was Pong from 1972. Pong contained four simple computer-generated sounds synchronized with the movement of a multi-pixel ball on the monitor. These differing sound heights appeared when the ball hit the racket, against the wall and when the ball from the "pitch" on the side of one of the players dropped out. Already in this game, the simplest possible, the sound meets two roles: First, it is part of the world of the presented game by accompanying the ball hits. In this way it complements the visual layer of the game and influences the building of its unique atmosphere; Secondly, it has the information function and form of communication between the computer and the player. This applies to sounds that appear when you acquire or lose a point. These sounds are not part of the game world but a part of the user interface. The distinction lies in the fact that a possible player would not see the scoring and he could not hear the sound accompanying the change, because it appears in a way "on" the window to the world of the game, and does not constitute its element.
Here is an example video showing the sound used in the game Pong from 1972. The sounds that we can see appears when the ball hits the racket, wall and then the ball is dropped out of the pitch.
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Already in Pong revealed the basic difference between the sound in movies and computer games. In the case of this first medium, the sound reaching the audience always refers to the created world, and in the case of computer games, some of the sounds may refer to the player's results, which are not directly part of the world presented on the screen. In movies, the sound is to complement the world presented on the screen, draw in and captivate the viewer, give him information about events taking place outside the camera, or supplement his knowledge with the help of narration. The sounds in a computer game performs several additional functions, such as informing the player about progress, signalling computer processing of user-entered commands, informing about changes occurring in the player's environment under the influence of his actions, or warning against the dangers waiting on him. It is also very important to communicate through the sounds of other players playing in multiplayer mode. In this way, the ability to draw conclusions from the sound layer of the game becomes an important element of competition between players, as well as perceptiveness and reflexes. 
Battlefield 3 (2011) is a game whose audio layer is widely recognized as one of the greatest achievements in this field of electronic entertainment. The battlefield story is set in the near future and it is about armed battles led by the United States. The player plays a soldier fighting on one side of the conflict, observing the events from the first person perspective, so from the hero's eyes. In single player mode, the player becomes a witness and participant in a story with a linear structure, based primarily on overcoming computer-controlled opponents and passively observing the role-players generated by the game engine. In this game mode, the audio layer plays a standard role for this type of production, with particular emphasis on enhancing the impression of immersion by mapping the sound reaching the hero / player from the surrounding world. It's worth taking a look at the role of sound in the second game mode offered by Battlefield, which is a multiplayer game over the Internet. It fully displays the work done by programmers and sound engineers responsible for this game, and proves that sound can be an important element of game mechanics. 
Here is an example Battlefield 3 gameplay video which shows how the sounds are used. On the video we can see sounds such as walking sound, shooting, NPC talking, some environment sounds. This video also shows how realistic the sounds are, and the difference in the sounds used in nowadays games, and the old one “Pong” on the previous example video. Additionally, this shows how the sound in games has evolved.
Video
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Battlefield 3 in multiplayer offers gameplay on large maps that can hold up to 64 players simultaneously. They are divided into two teams competing with each other in several categories, with the indispensable element of eliminating opponents using dozens of small arms models and a wide range of land vehicles, boats, helicopters and jets. The maps on which the game is going are varied in terms of latitude, terrain and degree of urbanization. During the game, a wide spectrum of sounds of different origin arrives at the player's ears. 
The first thing to mention is ambient effects that create a background and fill the silence even when no fighting is taking place on the map. Depending on the environment, they are created by the noise of working electronic devices, creaking of wooden walls and floors, wind noise, waves, birds singing and buzzing insects. These sounds reach the player in a spatial form, giving the impression of surrounding it and completing the visual layer. When the map fills up with players, the sounds of the atmosphere are silent, and the sounds of firearms, bangs accompanying explosions, whistling of missiles flying through the air, the rattling of engines of military machinery are in the foreground. These noises reach the player with high intensity and extended stereo so that the player can recreate the flight path of the projectile even when he has his back to it. Also, a player’s character in the game generates sounds such as shuffling uniforms, fast breathing, screams at the time of receiving damage and weakening heartbeats just before he dies. These sounds intensify the impression of realism and immersion, effectively engaging the viewer and accelerating his heart rate at the time of danger. It is also worth mentioning the details that make up the perfect sound layer of this game: For example, when a grenade explodes or hits a heavy calibre near a player, the entire sound layer replaces a piercing squeal that stuns the character for several seconds. During this time, the player experiences war chaos on his own skin and can not use his hearing to analyse his surroundings. This is also the perfect moment to attack his opponents, who can sneak behind without any risk of being detected.

Here is the Battlefield 3 gameplay video which shows all the sounds listed above.
Video
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An important function of the sound in Battlefield 3 is to enable computer communication with the user without disturbing the illusion of the reality of the game. Information on the progress of the game, the actions of opponents, subsequent goals to gain reach the player in the form of radio messages in the headphones spoken by the commander element of the game world. In Pong, getting the punk was signaled by an artificial sound that went beyond the world presented. In Battlefield, a mechanism was used, thanks to which the player is not even detached from the game for a moment, and the potential threat to immersion has been turned into another advantage of the game. The same applies to vehicles and weapons. When the player's vehicle is gradually destroyed, there are alarm sound signals coming from the cockpit of the machine, which fulfils the informative and atmospheric function together. When ammunition ends when shooting in the magazine, the sound of shots changes, thanks to which the player learns about the need to reload without having to take his eyes off the opponents. As with many online games, Battlefield also enables voice communication between players on one team, making the game more tactical and rewarding.

A well-made sound setting rises in multiplayer to a higher level. The player can analyse sound for upcoming threats and thus have eyes around the head. This compensates for the field of view narrowed by the resolution and diagonal of the monitor. In Battlefield, a character moving on his own feet does not have a chance in close combat with the tank, but thanks to listening, it is possible to sneak in and effectively avoid eye contact with his pilot. Of course, this would not be possible if it was not for a great game engine, thanks to which, even when using a stereo earphone, the player's ears reach an omni-directional sound and it is possible to evaluate the direction and distance in which noise-generating objects are located. The player with good headphones, drawing conclusions from the stimulating sounds reaching his ears gains a significant advantage over the person who does not have these assets. 
Here is an example video of Battlefield 3 gameplay showing the combat between player on feet and tanks. There are some moments where the player can’t see the tank, however he can hear it and move in this direction.
Video
[image: ]

The visual design of the game is designed to faithfully reproduce reality, therefore the corresponding audio setting is based on real sounds and acoustic phenomena occurring in the world around us. This effect was obtained by registering by the team making the game thousands of real sounds of weapons, vehicles, etc., and then creating a suitable engine able to mix multiple paths in real time. During the game, the player's ears reach high-quality surround sound consisting of dozens of tracks in the form of a two-channel signal with an extended stereo, or a 5.1 or 7.1 signal. It is generated by the game engine - Frostbite 2, which is also responsible for the physics and graphics of the game. The combination of these elements makes it possible to create a wildly addictive and realistic game in which each visual element has its own sound equivalent. Thanks to the application of appropriate sets of effects, the sounds reaching the player differ depending on the location of their source. So once recorded the sound of a shot will sound different inside an empty room, rather than in an open space. Thanks to this, the player gets the impression of being on the real battlefield and can draw conclusions about the whole environment, although his range of view is narrowed to around 70 degrees. The game engine must decide which sounds are more important than others and can not, for example, be covered by the roar of powerful engines. The proportions between the volume of individual sound sources must be maintained so as not to disturb the impression of realism. 

The creators of the Battlefield 3 game had an extremely difficult task to create a system that in real time mixes dozens of soundtracks compiled in an unpredictable configuration, when in the game on a single map is involved even 64 players with full freedom of action. This task was successful, resulting in the unbeatable pattern of the game that uses 100% of the potential hidden in the sound.
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