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Abstract. Acousmêtre, or the use of offscreen sounds and visual media to 
stimulate the imagination of the viewers was explored by Fritz Lang or Alfred 
Hitchcock in cinema. However, it's full potential is still waiting to be explored 
in interactive virtual environments. Based on the initial investigation, the inclu-
sion of acousmêtre in a virtual environment effectively elicits suspense and in-
creases the viewer’s engagement. This paper further presents an approach on 
generating acousmêtre in a virtual storytelling application. 
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1   Introduction 

Interactive dramaturgy presents new forms of narration that move beyond the rules 
and conventions of narration and work to stimulate the sensations of the receiver. 
Interactive dramaturgy aims at creating binding effects in the listener and viewer [4]. 
To capture dramaturgy is often hard in virtual environments; oftentimes creating real-
istic visual setting is not enough. Current digital storytelling literature has given con-
siderable attention to the importance of realism from the core of the visual medium 
(the eye and reason) but very little on the potentials of a medium’s absence to reality. 
It is this very absence that gives a medium its illusion of depth. In cinema, the unique 
fusion of sound and images that creates an effect in the user is most effective when 
acousmêtre is employed.  

Acousmêtre is a character hidden behind a curtain; the mysterious man talking on 
the phone; an offscreen sound that either speaks over the image or augments the 
sound naturally expected from the image. Visually, it is the silent character whose 
imaginary voice1 is waiting to be heard.  In other words, relative to what is shown on 
the screen, temporary or not, it is the offscreen character whose source is invisible [2]. 
Acousmatic sounds are also referred to as active offscreen sounds that engage the 
                                                           
1  The discussions on cinema according to Chion [2] rarely use the term voice but instead use 

the word “soundtrack” which he sees as a deceptive notion. He argues that the aural elements 
in film do not exist as autonomous units. Instead they are received and analysed by the view-
ers relative to what is shown onscreen. 
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spectator’s anticipation to see the real source of the sound. In the movie Psycho by 
Alfred Hitchcock, the inability to see the image of the mother that can always be 
heard onscreen entirely builds up the curiosity of the viewer. On the other side, those 
that do not inspire the spectator to look for the source such as sounds that create an 
atmosphere (ambient sounds) are considered passive offscreen sounds [3]. 

Since antiquity, man has been in continuous search for ways to represent invisible 
forms, gods and fantasy. To express natural forms that cannot be explained, man 
created ways to represent obscurity. Through art and aesthetics ancient man was able 
to implicitly relate his life and touch the emotion of another. Dramaturgy is not new. 
What is new is the increasing demand to experience and interact with a fictional 
drama in real-time. The concept of acousmêtre is a powerful instrument in cinema 
that hasn’t been fully realised in the interactive virtual entertainment arena to date. 
Perhaps this low popularity can be attributed to the hesitation on how an offscreen 
phenomenon can stimulate the creativity, aesthetics and real-life tension in virtual 
environments. 

2   Suspense and Acousmêtre 

According to Zillman [11], suspense and enjoyment are the essential emotional ele-
ments for viewers to judge the story as well formed. Brewer and Lichtenstein [1] 
supported this position, noting that suspense significantly contributes to the enjoy-
ment of a narrative. Suspense is experienced when one fears a negative outcome, 
hopes for a positive outcome, and is uncertain about which outcome is going to hap-
pen [10]. According to Chion [3], sound controls human attention, unifies images, 
which would otherwise appear to be unrelated, and creates a sense of anticipation 
about what will follow in the story. In psychology, emotional responses to sound or 
music were found to have measurable effects on the autonomic nervous system and 
causes physiological changes in listeners, which are consistent with the emotions they 
report [7]. Thus, sounds can evoke emotional states. In addition, several studies also 
support the cognitivist position that uncertainty is one of the essential elements to 
achieve suspense [7, 10].  

Murphy and Pitt [9] found that the inclusion of sound in a virtual environment con-
veys a sense of immersion. They noted that the use of spatial sound can affect the 
perception of an environment, the context of communication and meaning of the mes-
sage. Theoretical and research literature suggests that acousmatic sounds integrated in 
the narrative add suspense and increase viewer’s engagement in the virtual storytel-
ling environment. These arguments led to the development of an application scenario 
called “Virtual Acousmatic Storytelling Environment” (VASE).  

3   Audio-Visual Design 

VASE simulates a doctor-patient conflict scenario. By evoking suspense it aims to 
represent the real-life drama and dilemma in the medical world using a virtual inter-
active environment [8]. VASE follows the three-act structure, composed of exposi-
tion (Act I), confrontation (Act II), and resolution (Act III). It also uses three typical 
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forms of acousmêtre: “acousmatic mechanisms in motion”2, “voiceless”, and “bodi-
less”.  The three acts are subdivided into seven scenes (3 scenes for Act I, 3 for Act 
II and 1 for Act III) each being associated with one instance of acousmêtre. Scenes 
are explored through interaction points (e.g. navigational command options) or deci-
sion choices (in the form of multiple text descriptions of the next possible scenario). 
The decision made by the participant triggers the visual presentation (visual setting 
and virtual character reactions). Decision choices are hierarchical; each choice corre-
sponds to some predefined visual presentations and branches to another set of  
decision choices. There are up to three possible choices shown after each scene com-
pletes. Each possible scenario leads the viewer to a new scene, each of which has 
variations in the introductory presentation and unfolds to the same plot and next set 
of choices.  

The first act provides exposition, an introduction to the environment and the main 
plot. There are three occurrences of acousmêtre that result in acousmatic mechanisms 
in motion in this act. They may appear in any order depending on the scene chosen by 
the user. All of these relate to the unresolved anxieties of the protagonist. Act I uses 
acousmatic voices that have no real-life relationship to the core of the image such as a 
hand holding an emerging syringe associated with the sound of an ambulance siren 
slowly getting closer to almost appear touching the camera from offscreen.  

Act II shows the protagonist confronting obstacles. To heighten conflict and emo-
tion in the story, there are two forms of acousmatic voices in this act. The acousmatic 
character of an injured boy and his mute character meet in two extremes. One extreme 
is the bodiless voice played by the acousmatic voice of the crying child accompanied 
by other offscreen sounds that fill the child’s world. Another extreme is the child’s 
voiceless body. It is the body without a voice in cinema that preserves the mystery of 
the character and serves as a conscience, a doubt, or a lack [2]. Finally, Act III, the 
resolution, reveals the acousmatic characters in the previous scenes. The offscreen 
sounds in this act consist only of flashback voices. 

VASE uses five sounds: (1) access sounds, (2) ambient sounds, (3) visualised 
sounds, (4) offscreen sounds, and (5) silence. Once the user triggers an interaction 
point in the environment, the access sounds follow. Access sounds are representations 
of the virtual objects explored by the user.  When the participant enters a new scene, 
the system plays ambient sounds that provide an atmosphere (e.g. people talking or 
distant noises) followed by visualised sounds (e.g. dialogues of the virtual character), 
if any. Acousmatic voices follow. An acousmatic voice in VASE is a combination of 
other aural elements – active offscreen sounds followed by silence or vice-versa. 
Silence refers to the transition of sounds to ambient silence (removal of other sounds 
except ambient); or to intimate and subtle sounds naturally associated with calmness 
(e.g. clocks in the nearby room, drops of water); or absolute silence. In VASE, silence 
plays in between two or more acousmatic voices or when the user moves back to the 
previous scene.  
                                                           
2  Chion [2] used the term “acousmatic mechanisms in motion” to refer to the use of acousmatic 

voices that have relationships with each other. It is similar to Hitchcock’s movie Psycho 
where parallel situations of offscreen discussions between the character (Norman) and his 
mother were shown. 
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4   Evaluation 

An experiment was conducted in the current study consisting of 26 subjects (using an 
equal number of male and female subjects for each experiment) aged between 20 and 
40 years from 8 nationalities, half of them being laymen and familiar with film and 
sound principles. The first and second experiments involve a continuous response 
measurement and self-report. A group of 10 subjects participated in an interactive 
application called AVP [6] having the same discourse transcripts as VASE’s Act II 
(see Fig. 1b) but using only occasional background sounds. Another group consisting 
of 10 subjects participated with VASE. The third experiment involves a non-
continuous response measurement consisting of 10 subjects (4 of which participated 
in AVP). Subjects were presented with series of offscreen sound samples together 
with a visual presentation (VASE as a series of movie excerpts).  

The first and second experiments were administered in a laboratory room equipped 
with a computer terminal with electrodermal response (EDR) measurement software 
and device. Another computer terminal provided the subject with an AVP or VASE 
application. The experimenter recorded and monitored the interaction of the subject 
with the application. This data is used to track interactions such as the time when the 
participant enters a new scene or location.  To verify the measured EDR, after the 
interaction, the subjects fill-out a questionnaire containing a descriptive summary of 
each major scene. Subjects were asked to rate (from 0-5) the feelings of hope and fear 
and perception of uncertainty for each scene. The experimenter also confirmed the 
subject’s feeling of uncertainty through an interview based on Ortony, Clore, and 
Collins’ (OOC)3 appraisal of prospective event. Other questions include the subject’s 
empathy for the character and understanding of the meaning of the scenes.  

The third experiment was composed of 12 sound samples (consisting of either 
acousmatic voices, ambient sounds or visualised sounds). The materials are presented 
in the same linear sequence to each participant, with pauses for each sample, and are 
presented according to their possible appearance in VASE. Each sound sample classi-
fied as acousmatic voices may contain up to 4 offscreen sounds plus silence (com-
bined to form a single meaning). The subjects were asked to scale their feelings of 
hope and fear and perception of uncertainty after each sample using the same rating 
scale method used in experiments 1 & 2.  

A previous study by Hubert & de Jong-Meyer [5] suggests that suspense-evoking 
material results in greater changes in bodily sensations and increasing EDR. On the 
other side, materials that induce an amused state are marked by very few changes in 
bodily sensations, and a rapid decrease in EDR. These results are consistent in VASE, 
thus suggesting that the existence of acousmêtre adds suspense to an interactive narra-
tive system. The EDR measured in AVP has lower and more clustered values of EDR 
compared to the data gathered with VASE (Fig 1a). The results correlate to the emo-
tions reported by the viewers, suggesting that increasing EDR is consistent with the 

                                                           
3  In the OOC emotion model [10], suspense is composed of fear, hope (emotivist response) and 

uncertainty (cognitivist response). Fear is classified as displeasure about the prospect of an 
undesirable event; hope as pleasure about the prospect of a desirable event. In addition, they 
also stated that, fear and hope as prospect emotions depend on the desirability and the likeli-
hood that the prospective outcome will occur.  
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reported emotion of fear, hope and anticipation of an event. The results of experiment 
3 also suggest that an increase in occurrence of offscreen sounds results in higher 
response (experiment 3) and this correlates to measured EDR (experiment 1). Data 
shows an increasing EDR response (Act I scene 2) on scenes with most offscreen 
sounds compared to Act II scene 1 when acousmêtre is reduced (Fig. 1c).  

 

Fig. 1. VASE application scenario and experimental results plot (a) A dot plot comparison 
between the average mean EDR distributions of AVP and VASE in Act II. There is a signifi-
cant difference between the standard deviations (SD) at 95,0% confidence level  The ratio of 
the variances: 0,28 to 0,45 at P-value 0,0001 (SD of AVP: 0,023 and SD of VASE: 0,039). (b) 
Snapshot of Act II (top) and Act III (bottom) in VASE. (c) A box-and-whiskers plot compari-
son between the mean EDR distributions decomposed into 6 segments for Act I and Act II. 

5   Conclusions and Future Work 

This paper has presented the potentials of using acousmêtre in an interactive virtual 
environment. The results obtained through the preliminary investigation of VASE 
suggest that suspense sensations occur when the viewer is presented with the right 
succession and combination of audio and visual stimulants that follow the principles 
of acousmêtre. The results also suggest that an increase in occurrence of offscreen 
sounds produces a correlated emotional effect to the participant.  

Future work includes verifying the variables (e.g. length, succession, or delay of 
offscreen sounds in relation to the image) influencing the impact of acousmêtre to the 
viewer’s state using more data samples. Although the participants in VASE came from 
different cultural backgrounds, no significant variations on the results were seen. A 
higher sample will also be helpful to verify if acousmêtre is independent of individual. 

The process of generating acousmêtre in VASE is also presented in this paper. It 
attempts to combine visual scenes shown to the user and sounds played by tracking 
the level of interactivity of the user. The use of acousmêtre at the most relevant points 
in the story has the potential to greatly augment the user’s engagement in the story 
and to create much more powerful feelings of suspense and emotion.  



 Interactive Dramaturgy by Generating Acousmêtre in a Virtual Environment 95 

References 

1. Brewer, W.F., & Lichtenstein, E. H.: Event schemas, story schemas, and story grammars. 
In Long J. & Baddeley A., ed.: Attention and Performance IX. Hillsdale, NJ: Lawrence 
Erlbaum Associates (1981) 363-379 

2. Chion, M.: La Voix au Cinéma. Paris: Cahiers du Cinéma (1982) 
3. Chion M.: Audio-Vision: Sound on Screen. New York: Columbia University Press (1994) 
4. Hagebölling H.: Aspects of Interactive Dramaturgies: Thematic Frame and Author’s Con-

tribution. In Hagebölling H., ed.: Interactive Dramaturgies. New Approaches in Multime-
dia Content and Design. Berlin; New York: Springer Verlag (2004) 1-5 

5. Hubert W. & de Jong-Meyer R.: Autonomic, Neuroendocrine, and Subjective Responses 
to Emotion-inducing Film Stimuli, International Journal of Psychophysiology; 11(2) 
(1991) 131-40 

6. Jung, B., et al.: The Affective Virtual Patient: An E-learning Tool for Social Interaction 
Training within The Medical Field. Proceedings of TESI - Training Education & Educa-
tion International Conference. Nexus (2005). 

7. Krumhansl, C.L.: An Exploratory Study of Musical Emotions and Psychophysiol-
ogy.Canadian Journal of Experimental Psychology, 51(4) (1997) 336-352 

8. Mansilla, W. A. & Jung B.: Emotion and Acousmêtre for Suspense in an Interactive Vir-
tual Storytelling Environment. Proceedings of The Third Annual International Conference 
in Computer Game Design and Technology (2005) 151-156 

9. Murphy D. & Pitt I.: Spatial Sound Enhancing Virtual Story Telling. In Virtual Storytel-
ling: Using Virtual Reality Technologies for Storytelling. Berlin: Springer Verlag (2001) 
20–29 

10. Ortony, A. Clore, G.L. & Collins A.: The Cognitive Structure of Emotions. Cambridge: 
Cambridge University Press (1988) 

11. Zillmann, D.: Anatomy of Suspense. In Tannebaum P. H., ed.: The Entertainment Func-
tions of Television. Hillsdal. NJ: Lawrence Erlbaum (1980) 133-163 


	Introduction
	Suspense and Acousmêtre
	Audio-Visual Design
	Evaluation
	Conclusions and Future Work
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /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 /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




