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Dynamic Range: Subtlety and Silence in Video Game Sound

Introduction

With the increasingcinematisationof visuals, game-playand consequentlyaudio in recent
consolebasedvideo games,severalessentialelementsof gamesoundhavebeenoverlooked.
Primarily, from an aestheticstandpoint,a competentuse of subtlety and silenceis distinctly
missingfrom video gameaudio.Lack of dynamicrange,over-compressionof soundandmusic
assets,not to mentionnarrativenotionsof tensionand releaseare amongelementsthat video
game sound can more deeply exploit in order to achieve a more cinematic feel.

This essaywill examineproductionpracticesin which sound,music and dialogueare
over-compressed.It will alsocentreon thechallengesof gettingnarrativetensioninto game-play
and being able to leverage this for sound.

The focus will then shift onto how thesechallengescan be potentially solvedwith the
adventof softwareDSP inherent in the architectureof next generationconsolessuch as the
Playstation3 andthe Xbox 360. In particular,this closingsectionwill concentrateon how real-
time DSPeffectsandin-gamemixing canbeusedto dynamicallyremove,reduceandprioritize
sound in an interactive environment.

Dynamics Crisis

Whenoneexaminesthe dynamicrangeof the audiooutput from video games,onecanclearly
observethattheyareheavilycompressed,andoftenoverloaded.Therearemanyreasonsfor this,
chief amongwhich are the demandsthat every soundin the gameneedsto be audibleto the
playerat particularmomentsduring game-play;dialogue,musicandsoundeffectsall compete
with one anotheron a seeminglyequalfooting. This reflectsa similar attitudeto compression
andlimiting that is evidentin popularmusic,FM radiocommercials/transmissionsandtelevision
commercials.When one comparestheseheavily processedsignalsto waveformsfrom cinema
soundtracksor classicalmusicrecordings,thedifferencein dynamicrangecanbeeasilyvisually
recognized(comparefigures1 and2). By physicallyattendingorchestralmusicconcertsonecan
reveal the true extent as to how much dynamic range we have lost in this age of digital
reproduction.



Figure1 ÐThe5.1 waveform for a recentHollywood Movie (from top to bottomL, R, C, LFE,
LS, RS)



Figure2 ÐThe 5.1 waveformfrom a recentXbox 360 title (from top to bottom,L, R, C, LFE,
LS, RS)

Onepossiblecauseis that the expectedplaybackenvironmentfor popularforms of musicand
entertainment(the nightclub or the home) and for video gamesis, or was relatively similar.
Video gameswereborn in arcadeswherethey hadto competewith the soundsof othernearby
gamesconsolesfor the paying publicÕsattention.At the sametime as the rise of the arcade
machines,varioushomegamesystemsalsogainedpopularity.Thesoundsof gamesin thehome
havealsohadto competewith manyotherdomesticsoundsin thehome,muchasthe television
does.However,cinematisationof video gamesis changingthis cultural positioning.Classical
musicandfilm soundtracksby comparisonhavea cleanlyandculturally establisheddesignated
attentionspace,what onecould call a ÔlisteningetiquetteÕ;meaningthat they aredesignedand
expectedto be listenedto in isolationandgiven theaudienceÕsundividedattention,theyarenot
expectedto competesimultaneouslywith other soundsÐ in fact any extraneoussoundsto the
performanceor film areconsideredasa woefully distractingnoiseandirritation, no matterhow
tiny. By adoptinga ÔfilmsoundÕor ÔclassicalmusicÕmodel to gamedynamicsthereof course
needsto be the prerequisitethat the gameis to be enjoyedspecifically as a ÔcinematicÕand
wholly immersiveexperiencewithout interruption.As statedbefore,thereareonly certainkinds
of gamesthatdemandthis kind of immersionandattention,Godof War, Gearsof War, andthe
SilentHill seriesaregoodcasesin point. Many gamessuchaspartygamesor childrenÕsgames
actually demandthe oppositecultural environmentin that they needto be heardover other
soundsand potentially other participatoryvoicesin the room, and in this casedynamicrange
shouldbe treateddifferently. However,thereis an increasingtrendamongconsole-basedvideo
gamesof the formercategory,meaningthat theexpectationis for thesegamesto tell storiesand
to revealnarrativeeventsto theplayerthatrely on a filmic visual languageandthat immersethe
player in the game world. There has of course simultaneouslybeen a trend towards the
cinematisationof video gameaudio. Brands like THX and Dolby and their involvement in
pushing game sound quality and surround technology into the 5.1 and 7.1 realms is well
documented,while theuseof namefilm composers,movieactorsandmoviesounddesignersall
point to a similar aestheticconvergencewithin the worlds of gamesand movies. However,
aestheticallytheconvergenceis still a long way from beingfully realizedanddynamicsarea key
to this.

Dynamics of Narrative

The dynamicsof any game-playnarrativecanbe easilyplottedon a linear graph.Each
game-playelement,or mission,can be plotted showing how the narrativeof that mission or
eventwill work. Simplegame-playmechanicscanbedrawnasa simplelinearcurvegoingfrom
easyto difficult. A similar curvecanbe appliedto the gamestructureasa whole. Eachof the
elementsof thenarrativewill bematchedby intensityof audioandof userinteraction.Theaudio
aestheticsof thesenarrativedynamicscaneitherplay with the actiongame-playcurvesor play
againstthem. They can evenbegin to set up expectationsin the matchingof audio action to



game-playaction,andthenbreakthoserulesasthe narrativeprogressesto provideevenfurther
excitement and immersion in game-play.

Simple ways to think about the dynamicsof audio are by looking at survival horror
gamesthat havesuccessfullytaken the horror movie genreÕsnarrativedynamicsand mapped
game-play onto these curves. Often leading with audio, the viewerÕsexpectationsare
manipulatedwithin the horror genre. Silent, or extremely quiet momentswhere characters
(players) are listening to the world around them often precedeextremely loud and violent
momentsin the horror movie genre.This is completelyby design,and survival horror games
suchas Silent Hill have taken the way that soundleadsand incorporatedit into a variety of
game-playelements.Non-diegeticsoundsareusedwell in this typeof gameto play to evokethe
elementsof unseenhorrorswithin theplayerÕsimagination.Their useof visualdarknessandfog
effectsis alsoexemplarywithin video gamesin allowing soundto developan often unrevealed
world outsidewhat can be seen.Momentsof silenceare followed by suddenand disturbing
attacksfrom bizarrecreatures.While this genrein particularlendsitself to thesekindsof extreme
dynamics, these are certainly ideas that can be picked up within all other game genres.

Racinggames,openworld games,FPSgamescanall learnfrom lessonsin thenarrative
dynamicsdisplayedin the survival horror genre.In order to makean eventseemreally big, it
makessensethat immediatelyprecedingthateventis a dropin actionanda dropin soundlevels;
this will makethe subsequentsonic barrageperceptuallyseemso much louder,evenwhen in
measureddecibelsit is not. Onecommonmistakeof gamesdesignershasin the pastbeenthat
game-playdynamicsareneverreally plottedout in this way until thegameproductionhasbeen
completed.If a simple dynamicscurve is applied to every game-playelement,with some
understandingof how to makethingsseemmore intenseby precedingthemwith low intensity
moments,then sound,art and technologyteamscan usethesecurvesin order to makecritical
aestheticand technicaldecisionsthat not only match the curvesand are able to deliver the
intensity requiredwhenit is required,but also to play againsttheseexpectations,andmagnify
their effects on the playerÕs senses.

It is this ability to draw in the audience,or player,with soundwheredynamicsbeginto
be fully realizedin an artistic way. Without a suitablydefineddynamicrangegame-playcurve
within which to do this, it is an up-hill struggleto deliver the samehigh and low dynamic
moments within a game as there already exists in cinema or in classical music.

Games As Cultural Artifact

Oneway to helpdefinea clearerpositionfor thedynamicexpectationsof a gameÕsaudio
is by thinking of the gameas a cultural artifact Ð is it high-art or is it pop-art?Most games
probably have elementsof both, but on examinationof the high-level goals of the game,
examiningvisual style andintendedaudience,onecaneasilydefinethe intendedexperienceof
the gamerelatively early in production.If a gameis consideredasa cultural artifact from day



oneof its production(which mostgamesare,evenif not consciously),thentheexpectationsfor
its receptioncan be easily determined.The type of cultural artifact a game aspiresto be
ultimately tells you aboutthe kind of environmentit is expectedto be playedin. Is the gamea
pop-culturegamethatencouragesgroupplay andis expectedto beexperiencedin a noisyhome
environment?Is the game intendedto be taken more seriously?Is the player expectedto
immerse themselvesfully in the game with as little extraneousnoise and interferenceas
possible?Once this is determined,then a reasonableand informed approachto the dynamic
range of the sound can be determined.

Interactive Mixing

Oneof the main reasonsthat so muchsound,musicanddialoguehasbeenlimited and
compressedso harshly is that therehasbeen,until recently,a completelack of sophisticated
mixing availablein video games.On the older generationplatformssuchas the PS2and the
Xbox soundmemorywaslimited enoughto preventhundredsof soundsfrom beingplayedat the
sametime. In manycases,andtherearenumerousexamples,therewerestill actuallytoo many
soundsplaying at the sametime on theseconsoles,resultingin an unintentionalcacophonyof
sound.If a soundneededto cut through in this climate and always be reliably heardÐ that
particularsound,or groupof sounds,hadto be limited andcompressedto extremesin order to
competewith other soundsand musicÐit can be arguedthat this processof limiting and
compressingis simply becausea sophisticatedenoughapproachto ducking levels of other
soundsdid not exist.In morerecentcaseswheresimplemixing technicallydid exist,thewaysof
implementing it, via a text-script file, were prohibitive enough for it not to be artistically useful.

Theshortfallsimposedby limited soundmemoryon olderconsoleswereoftena blessing
in disguisefor sounddesigners,eventhoughtheyprobablydidnÕtthink of it assuchat the time.
By limiting whatsoundscouldbein memoryat anyonetime, andlimiting thenumberof voices
availableto play back thesesounds,therewere very strict limits placedupon the amountof
sound that could physically be played back in any particular scene.

With the increasedmemoryandavailablevoicesof next generationconsolesandmore
sophisticatedaudiocompressioncodecs,suchasMicrosoftÕsXNA andSonyÕsATRAC allowing
for a reasonablequality samplerateat roughly10:1compression,theamountof soundsthatcan
now be playedsimultaneouslyhasincreasedroughly ten-fold. This meansa heavily increased
role for in-gamerun-timemixing in orderto preventa cacophonyof soundeffectsfrom playing
backduringrun-time.Assigninga finite amountof availablevoicesis oneparticularlycrudeway
aroundthis,but thereemergeproblemsof really importantsoundsnot beingplayedbackbecause
otherimportantsoundsarealsoplaying.Mixing in videogames,asin cinema,is concernedwith
soundremovalandsubtractionratherthanpushingvolumesup. In mixing, it is oftenvery subtle
faderduckingthat is requiredto allow a moreimportantgroupof soundsto bemadeprominent
above others.



When mixing a video game,the first thing that one noticesis that video gameshave
becomevery loud.This is duein greatpartto a lackof successfulcalibrationandreferencelevels
availableto gamesounddesignersand mixers.Movies, by contrast,havevery strictly defined
andcalibratedoutputlevelsandmuchcanbe learnedfrom this mediumin termsof mixing and
calibrating.THX Gamesmodecertainlyhelpsa greatdeal in allowing the sounddesignersand
mixersto know thatwhat theyarehearingis a true image.In videogames,it is oftenthecaseto
comparethe gamebeingworkedon to anotherfinishedgame,in order to gaugeroughly if the
volumelevelsaresimilar. More often thannot, thegamesbeingcomparedto werenot mixedat
referencelevel andwerealsobasedon othergames,andtherehasbeena tendencyto makeeach
successivegamelouder than the previousone, further resulting in crunchingof the dynamic
range.Pulling soundsback and defining maximumlevels from the outsetis the first stepthat
needsto betakenfor videogames,oncetheloudestpossiblesoundoutputhasbeendefined,it is
then a case of pulling everything else back from that level.

Once the maximumvolume headroomis defined it is usual to be ducking extraneous
soundsasandwhenthe relevantin-gameeventsoccurwithin thegame-play.For example,with
dialogue,ratherthanhavingto be compressedandlimited so that it canbe audibleover gunfire
in thegame,andtherebymakingthedialogueextremelyloud whenthereis no gunfire, it makes
moresensefrom a dynamicspoint of view to duck down the gunfire slightly andperhapsany
ambienceor otherextraneousenemydialoguein orderthat theplayerreceivestheright dialogue
with clarity.

Onemajordifferencewith videogamemixing, over thatof film, is that it is interactive-
meaningthatsnapshotmixersareinstalledat run-timeto coincidewith eventsthatareoccurring
in thegameratherthanhavinglinearmix automation.Mixer automation,in theinteractivesense,
is attachedto the interactiveeventsthemselves,ratherthancurvesover linear time. Therearea
varietyof attenuationsasidefrom volumethatcanbeperformedvia interactivemixersin a next-
generationconsolegame,suchparametersashigh or low-passfilters, LFE levelsandanykind of
DSPeffects.This is oneof themanytechnicaladvancesthathavebeenbroughtaboutby having
softwareDSPable to function at run-timeon the next generationconsoles.In addition to this,
having enoughsparememory to allow for a great deal of multiple dynamic volumes to be
adjusted at run-time has a profound effect on the aesthetics of game audio.

Theseadvancesenablesounddesignersthe potential to work with professionalmixer
personnelat theendof theprojectwhenall gamedesign,art andthemajority of game-playcode
hasbeendebuggedandlockeddown,andto concentrateon a full mix for theentiregame.In this
sensethe dynamicsof the gameÕsaudio no longer needto be consideredat the level of the
individual soundeffect, but can in fact be definedand re-consideredat the mixing stage.The
realmof a post-productionaudiomix canbeusedto strengthenandhighlight anaudiodirection
for thegame,aswell asmakingcritical decisionsabouttheaestheticelementsof theaudioat this
stage when all the components are together and functioning as the game has been designed.



Interactivity: Giving Gamers Control Over Dynamics

Ultimately, the playbackenvironmentin which a gameis heard,no matter how it is
positedas a cultural artifact, will be determinedby only one person,the player. Becausethe
amountof dynamiccompressionusedby the gamehassucha profoundaffect on the overall
sound, it is entirely possiblethat having an option of a software basedrun-time dynamics
compressoror limiter runningon theaudiooutputsof thegame(thatcouldbeturnedon or off in
the soundoptionsmenuby the player) would solve any issuesof adaptingthe dynamicsof a
game-playenvironmentto theway thedynamicssoundin the future.This would allow theuser
to settheplaybacksituationthemselves,it would alsocaterfor anaudiencewho doesnÕthavea
calibrated5.1entertainmentsystemsotheywould beableto switchon thecompressorandboost
all the quietermomentsin the game.Many of thesesimple user-initiatedcompressorsalready
existon digital cabletelevisionpackages.At leastthis methodallows for anadaptableapproach
to the dynamicsof gamesoundby recognizingthe varied playbackenvironmentsavailableto
gamers.Thesechoicesshouldeventuallyalwaysbe madeby the gamersthemselves,although
the default settingshippedwith the gamecan alwaysbe the one recommendedby the sound
designers.


