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Abstract. The goal of the project is to show that audio can successfully be the 
primary element of interactive entertainment by delivering pure audio experi-
ences that demonstrate both the creative potential and emotional power of an 
audio experience. We develop two proofs of concept with the technical founda-
tion supported by prototypes. The core technology is a combination of a 3D 
game engine and an audio engine used to build sound environments. The inter-
actions are based on 3D trackers and surround sound headphones. 
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1   Introduction 

Project Sonology is a student pitched project of the Entertainment Technology Center 
at Carnegie Mellon University in 2008 whose goal is to show that audio can play the 
major factor in interactive entertainment by creating pure audio experiences that are 
unique and present both the creative potential and emotional power of an audio ex-
perience. We create a flexible technical foundation supported by multiple prototypes 
demonstrating the technology that would help shape the experiences we would even-
tually deliver. With the technical foundation in place, we work on two proofs of con-
cept as the final deliverables: The Story World and The Music World. 

We combine a 3D game engine and an audio engine as the core technology to cre-
ate 3D sound environments that can be navigated and interacted with intuitively. The 
interactions are based on 3D trackers and surround sound headphones. Guests per-
form actions and explore different parts of the environment. 

2   Platforms 

FMOD audio engine and OGRE 3D game engine are chosen as the fundamental soft-
ware. FMOD gives sound designers the option to create complex audio event behav-
iors. OGRE comes with 3D math and game utilities that help to speed up development. 
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FMOD and OGRE allow us to divide up and modularize the programming work so 
that different team members can work on different aspects simultaneously. On the 
other hand, Polhemus 3D trackers and surround headphones are selected as core hard-
ware platforms in the final proofs of concept. The surround headphones we use have 
speakers in the front and back for an added dimension. 

3   Prototypes 

In the early stage of the project, we developed a series of prototypes. From that we 
received valuable feedbacks directing us to revise and polish the work. The various 
prototypes that help define and demonstrate the technology foundation embrace: 

─ Head tracking to allow the guest to walk around and rotate his heads while lis-
tening to different aspects of a virtual 3D environment.  

─ Hand tracking to allow the guest to reach out sounds and then move them to 
new positions in the virtual 3D space.  

─ A fly catching game to integrate head and hand tracking into a system. 
─ Webcams with OpenCV to test out possible techniques for body tracking. 
─ DSP Plug-ins to simulate binaural effects. 
─ Speech recognition to implement auditory menus. 
─ Directional focused sound to assist the guest in locating a sound source.  

4   Proofs of Concept 

4.1   The Story World: Jack and the Beanstalk 

Since audio is an ancient platform for story-telling, we want to deliver a story by 
using our interactive audio-only concept. The goal is to find a good balance between 
immersion and interactivity. An interactive version of “Jack and the Beanstalk” is 
made where the guest assumes the role of Jack. By using Jack’s mom as the guide, the 
guest would feel that he is interacting with another character.  

A variety of simple interactions with sound are applied in many places such as 
grabbing the beanstalk, catching the hen and chopping the beanstalk. We also utilize 
the voice recognition technique in which the guest is requested to sing and match the 
tone that the golden harp plays. Yet some guests have had a hard time finding objects, 
we add a “Hot & Cold” feature, by which our program would guide the guest to a 
certain object by providing information of the distance from the target to the guest. 

4.2   The Music World: Whip It 

Our other proof of concept is an experience based around listening to music. The 
guest would hear a song, in this case Devo’s Whip It, and then the song would break 
into pieces at which point the guest would have to reconstruct the song to complete 
the experience. 

The main interactions with this experience are finding sounds and then playing 
with them. We add a sonar feature that makes a beeping noise to increase in intensity 
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as the guest gets closer to a sound that he needs to collect. Once the guest finds a 
sound, he can play with it. For instance, when the guest finds the guitar sound, guitar 
noises would be produced if he plays “air guitar.” Most guests do make these kinds of 
motions without any prompting. 

This experience is meant to be a tutorial for our technology and it works very well 
in this regard. It is also designed to be simple and fun to boost the guest’s confidence. 

5   Observation and Lesson Learned 

People are happy with the simplest aspects of our technology. With a complex and 
new experience, very simple interactions that are intuitive and recognizable are more 
fun than more complicated combinations of the interactions.  

Another lesson we learn is that it is very difficult to place a sound in 3D with 
enough information that a person can tell naturally where the sound is. When the 
sound is behind the guest, we apply a filter that blocks out all the high frequencies; 
when it is on the side, we pan the sound, attenuate volume and apply a Doppler effect 
for the distance, whereas in actual reality, sound is bouncing off walls and being ab-
sorbed by the material of the carpet. We also learn that the human hearing system is 
extremely complex. Our brain is automatically filtering out all the sounds that are not 
vital to allow you to listen to what is being said. We have attempted to solve this 
problem within the scope of the technology we have by adding story and context to 
help fill up gaps in information that our sound cannot convey. We moreover give 
other kinds of feedbacks like sonar beep noises to show the proximity of hands to 
objects and move sounds around in a certain pattern so that the guest can easily posi-
tion the sounds. Though how to make the sound localization more clear is another 
course for us, our attempts meet with enough success that a guest can pick up quickly 
how to locate sounds in our world and proceed on to the rest of the experience. 

6   Conclusion 

As previously stated, our goal is to prove that audio can be the primary element of an 
interactive experience.  We believe that our project is successful in demonstrating 
this, but that our proofs of concept have only scratched the surface of what is possible 
in this realm.  For example, we only make “Jack and the Beanstalk” interactive, but 
this proves that the same can be done for any story;  we only break apart “Whip It” 
and put it back together, but the same can be possible for any song in any genre.  In 
addition, this technology can be adapted for use with mobile devices like cell phones, 
MP3 players, as an interactive museum installation, a musical instrument or even as 
an educational tool. 

We hope that the lessons learned in our project and what we have achieved would 
motivate future audio-only projects to reveal more potentials of audio and sound with 
interactivities. 


	Project Sonology: An Experimental Project Exploring the Possibilities of Sound and Audio as the Primary Element of Interactive Entertainment
	Introduction
	Platforms
	Prototypes
	Proofs of Concept
	The Story World: Jack and the Beanstalk
	The Music World: Whip It

	Observation and Lesson Learned
	Conclusion



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




