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ABSTRACT

The newly started research project SysSon
(http://sysson.kug.ac.at) will develop a systematic procedure
to develop sonifications, and test the procedure with climate data.
The SysSon approach addresses the relevant obstacles that are
met when introducing sonification in a new scientific domain: the
cultural bias, usability and technical issues. This paper presents
the research approach and puts it up for discussion.

1. INTRODUCTION

Usual obstacles to the application of sonification in science have
been cited, e.g. [1]. These include, amongst others, 1) a cultural
bias, i.e. a listening comprehension barrier, as there are few tradi-
tions of using sound to do science and practically no training in it;
2) quality control and questions of usability; 3) working premises,
i.e. a technical barrier, e.g., created by the fact that audio software
is not compatible with data in the domain sciences. In SysSon, we
want to address all these factors explicitly:

e The cultural bias is usually the strongest barrier. Therefore we
will adjust the sound design explicitly to cultural metaphors
of the domain science. Furthermore, a common terminology
will be built up accompanying a sound library, which shall
allow communicating about the sounds. The additional gain
of the sonification approach will be pointed out by comparing
it with advanced visualization in the domain.

e Quality control and usability need to be assured by vigorous
evaluation. The project includes therefore several evaluation
steps of the sonification design within different test groups.
Furthermore, a public media installation and an expert work-
shop will be used to evaluate the project’s results.

e The technical barrier can be treated by providing an indepen-
dent, easy-to-use sonification tool at the end of the project,
which is adjusted to software and data formats that are com-
mon in the domain science.

We will develop a systematic procedure taking these factors
into account and elaborate sonifications for complex, dynamic
data, as can be found in various fields. In the project, we chose
climate data as an ideal case study. Climate data provide a good,
practicable working basis, as both model data and measurement
data are at hand, and they provide a straightforward real-world in-
terpretation. The data sets are high dimensional and large. Fur-
thermore, there is consensus on global climate change and the ne-
cessity of intensified climate research today in the scientific com-
munity and general public.
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2. RESEARCH APPROACH

The research approach is based on our experience from previous
projects (www.sonenvir.at, www.qcd-audio.at) and on a variety of
knowledge of the ICAD community, of which not all projects can
be cited here. SysSon is the systematic development and evalua-
tion of a sonification design for the example case of climate data.
It proposes a procedure for developing sonifications that are well
integrated into the specific scientific community. The systematic
sonification procedure of SysSon encompasses several steps:

Preparatory steps: As preparatory steps, the data has to be pre-
pared, and a short update of the literature survey on current
sonification strategies in the domain science field has to be
conducted. Furthermore, the needs of the domain scientists
have to be analyzed and existing visualization tools assessed
according to their capabilities.

e Data preparation and literature survey
e Evaluation of existing visulization tools
e Analysis of domain scientists’ needs

Interdisciplinary communication: In a second step, the inter-
disciplinary communication has to be built up between the
specific language and metaphors of the domain scientists, and
the one of the sonification designers. An extended TaDa (Task
and Data analysis [2]) can be used for this part of the proce-
dure. The metaphoric sonification methods [3] will be used
to explore (implicit and explicit) audio and other metaphors
of the domain scientists. With this knowledge, and based on
our experience, a first library of sounds shall be established,
which serves as a working basis for the sonification design.
Once a sonification design has been developed (based on the
evaluation cycles as described below), a final sound library
and terminology can be assembled. The library serves as a
key for the sonification (in analogy to the key of a graph), and
facilitates a joint terminology of domain scientists and sonifi-
cation designers. Sound phenomena in the sonification can be
verbally described, understood, and, thus, better recognized
and discussed.

e Analysis of domain scientists’ metaphors
e Establishment of sound library

Sonification Design: The development of the sonification de-
sign is an iterative process based on the study of the domain
metaphors. It comprises the choice of (a/) basic sonification
method/s, the possibilities of user interaction, and the set of
parameters, which are adjusted to the data.
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