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• Organizational (important dates, topics, assignments, grading system)

• Your background and interests (audio programming languages, sonification 
experience)

• Intro to sonification
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02.10.13        Intro to Sonification

09.10.13        Auditory Scene Analysis

16.10.13        Data and programs

23.10.13        Audification, Auditory Icons and Earcons

30.10.13        Parameter Mapping

06.11.13        Model-Based Sonification

13.11.13        Interactive Sonification

20.11.13        Aesthetics and Computer Music

27.11.13        Project plan - Feedback

04.12.13        Sonification Hackathon

15.01.14        Project presentation and Installation
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The grading criteria:

creativity, execution, and presentation

• Assignments (60%)

• Final Project and Installation (40%)

• Papers and Research  (extra 20%)
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For next week:

Download Super Collider from: http://www.supercollider.sourceforge.net

Read at least one of these papers and be ready to talk about them in the class:

[1] T. Hermann, A. V. Nehls, F. Eitel, T. Barri, and M. Gammel, “Tweetscapes - real-
time sonification of twitter data streams for radio broadcasting,” in Proc. of the 
International Confer- ence on Auditory Display, 2012.

[2] D. Pirro`, A. Wankhammer, P. Schwingenschuh, A. Sontac- chi, and R. Ho 
̈ldrich, “Acoustic interface for tremor anal- ysis,” in Proc. of the International 
Conference on Auditory Display, 2012.

[3] R.McGee,J.Dickinson,andG.Legrady,“Voiceofsisyphus: An image sonification 
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stethoscope

sonar

geiger counter
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Why sound is used spontaneously?

• tradition of listening to the data (e.g. medicine, mechanics)

• technological reason:

• no other measurement device is available

• sound is a by-product of measurement

• domain science and sound use the same technological aids

• monitoring processes
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Advantages of Sonification

• advantages of our auditory perception:

• high temporal resolution

• large frequency range

• omnidirectional

• parallel auditory streams, backgrounding

•  eye-free conditions ( e.g. sight-impaired)

• useful when visual information overload
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Limiting Factors of Sonification

• sound parameters lack strict orthogonality

• individual differences and necessity of training (perceptual and 
cognitive abilities of the users)

• aesthetics: sound can easily get annoying 

• longer history of visualization

• user’s cultural bias
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          A taxonomy of intended sonification uses

• presentation: auditory demonstration of finished results

• exploration: interaction with the data; heuristic for generating 
hypotheses (because of high temporal resolution of auditory, pattern 
detection and anomalies)

• analysis: requires well-understood, reliable tools for detecting specific 
phenomena (e.g. trend identification, data structure or pattern 
recognition)

• monitoring: processes that benefit from continuous monitoring by 
observer (industrial production, hospitals), any sudden change is 
hearable

• pedagogy: learning and understanding structures and patterns in data for 
non visual students or visually impaired

• artistic uses: sonification-based sound art and installations
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sonification is the use of non-speech audio to convey information 
[Kramer 99]

sonification is the data-dependent generation of sound, if the 
transformation is systematic, objective and reproducible, so that it can 
be used as scientific method. [Hermann 09]

Proceedings of the 14th International Conference on Auditory Display, Paris, France June 24 - 27, 2008

tion since for instance dialogue systems and speech inter-
faces may also be regarded as auditory displays since they
use sound for communication. While such interfaces are not
the primary focus in this research field the terminology sug-
gests their inclusion. On the other hand, Auditory Display
may be seen as a subset of the more general term of Audi-
tory Interfaces which do not only include output interfaces
(auditory displays, sonification) but also auditory input in-
terfaces which engender bidirectional auditory control and
communication between a user and a (in most cases) tech-
nical system (e.g. voice control system, query-by humming
systems, etc.).

4. HIERARCHY FROM SOUND TO
SONIFICATION

So far we have dealt with the necessary conditions sur-
rounding sonification and thus narrowed sonification down
to a specific subset of using sound. In this section, we look
at sonification in a systemic manner to elucidate its super-
ordinate categories. Figure 3 shows how we suggest to or-
ganize the different classes of sound. On the highest level,

Map of Sound

Organized Sound

Functional Sounds

Music & 
Media Arts Sonification(a)

(b)

Figure 3: Systemic map of sound, showing sonification and
its relation to other categories.

sounds are here classified as Organized Sound and unorga-
nized sound. Organized sounds separate from random or
otherwise complex structured sounds in the fact that their
occurence and structure is shaped by intention. Environ-
mental sounds appear often to be very structured and could
thus also be organized sounds, however, if so, any sound
would match that category to some extent. It thus may be
useful to apply the term to sounds that are intentionally or-
ganized – in most cases by the sound/interface developer.

The set of organized sound comprises two large sets that
partially overlap: music and functional sounds. Music is

without question a complex structured signal, organized on
various levels, from the acoustic signal to its temporal orga-
nization in bars, motifs, parts, layers. It is not our purpose
to give a definition of music.

The second set is functional sounds. These are orga-
nized sounds that serve a certain function or goal [7]. The
function is the motivation for their creation and use. To give
an example, all signal sounds (such as telephones, door-
bells, horns and warning hooters) are functional sounds.
Certainly there are intersections with music, as music can
serve functional aspects. For instance, trombones and kettle
drums have been used to demonstrate kingship and power.
A more subtle function is the use of music in supermarkets
to enhance the ‘shopping mood’. For that reason these sets
overlap – the size of the overlap depends on what is regarded
as function.

Sonification in the sense of the above definition is cer-
tainly a subset of functional sounds. The sounds are ren-
dered to fulfill a certain function, be it communication of in-
formation (signals & alarms), the monitoring of processes,
or to support better understanding of structure in data under
analysis. So is there a difference between functional sounds
and sonification at all? The following example makes clear
that sonification is really a subset: Recently a new selec-
tive acoustic weapon has been used, the mosquito device6,
a loudspeaker that produces a HF-sound inaudible to older
people, which drives away teenagers hanging around in
front of shops. This sound is surely functional, yet it could
neither pass as sonification nor as music.

Finally, we discuss whether sonification has an intersec-
tion with music&media arts. Obviously there are many ex-
amples where data are used to drive aspects of musical per-
formances, e.g. data collected from motion tracking or bio-
sensors attached to a performer. This is, concerning the in-
volved techniques and implementations similar to mapping
sonifications. However, a closer look at our proposed defi-
nition shows that often the condition for the transformation
to be systematic C2 is violated and the exact rules are not
made explicit. But without making the relationship explicit,
the listener cannot use the sound to understand the underly-
ing data better. In addition, condition C4 may often be vio-
lated. If sonification-like techniques are employed to obtain
a specific musical or acoustic effect without transparency
between the used data and details of the sonification tech-
niques, it might, for the sake of clarity, better be denoted
as ‘data-inspired music’, or ‘data-controlled music’ than as
sonification. Iannis Xenakis, for instance, did not even want
the listener to be aware of the data source nor the rules of
sound generation.

6see http://www.compoundsecurity.co.uk/, last seen 2008-01-16

ICAD08-5
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1. research question - hypothesis and prediction

2. data description (e.g. using TADA)

3. chosing a sonification method (e.g. using SDSM)

4. how could it sound like? (using methaphors)

5. describing the sonification designs

6. sound synthesis, transfer function, sonification operator

7. discussion: what is hearable? how does it sound like? does it need any filtering, scaling, ...

8. gathering results, hypothesis

9. evaluations (using the sonification tool, how fast and how efficient can the user solve the 
problems? with how much training?) : clarity, efficiency, intuitivity, technical effort, ...
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TADA: Task and Data Analysis
Stephen Barrass
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domain 
science

sound
synthesis

sonification
operator

perception

© mathematical
© numerical 
© descriptive

© mathematical
© numerical
© descriptive

© descriptive

sonification operator is a function from the data space to the 
sound space
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sonification design map (de Campo)



Sonification - Sound of Science
VU, WS 2013

Audification is the most prototypical method of direct sonification, 
whereby waveforms of periodic data are directly translated into sound. 
[Kramer]

sonification techniques and approaches
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parkinson

psychogenic

essential

example: medicine
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sonification techniques and approaches
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example: sports, movement sonification

http://tangibleauditoryinterfaces.de/
index.php/tai-applications/ jugglingsounds/
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sonification techniques and approaches
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