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Introduction

wiki.audio is a project funded by [DEGA, 2022,
StIL, 2023] in close collaboration with VDT, AES Ger-
many and DEGA. Several publications have already ap-
peared, e.g. [Leckschat et al., 2023], and it was the topic
of Young DEGA’s Hackathon on 26.10.2024 in Leipzig.
Wiki.audio is designed to provide interactive and com-
prehensive resources for acoustics education and includes
numerous tools and features specifically designed for the
academic context and practice of acoustics and media
technology.

User management

The user management is organised with a number of roles
that allow a workflow throughout the writing and publi-
cation process.
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Figure 1: User roles

Implementation and Integration

The wiki.audio platform is built on PmWiki!, an open-
source Wiki-based content management system. Differ-
ent publishing tools were evaluated, and PmWiki was
selected because of its long-standing development his-
tory of over 20 years, active maintenance, comprehen-
sive documentation in both English and German, and its
extensibility through a wide range of add-ons. Addition-
ally, members of the educational team have successfully
used PmWiki for teaching and research documentation
since at least 2009, further supporting its suitability for
this application. To enhance its functionality for acous-
tics education, wiki.audio integrates several open-source
PmWiki extensions. These include a structured page tree

IPmWiki, https://www.pmwiki.org
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and mind map for content navigation, a rich text editor
with customizable edit templates, an interactive math
and physics calculator library, and a BETEX formula ed-
itor with real-time preview. Furthermore, the platform
supports embedded audio and video resources, guided
educational sequences (‘walks’) for structured learning,
content versioning, user role management with delega-
tion features, and a systematic review process to ensure
content accuracy and quality.

Tools

Multitrack Audio Player

In acoustics, listening comparisons of different audio ma-
terials or sounds are an essential means of making com-
plex issues - such as the difference in sound between
rooms, concert halls, or different microphone arrange-
ments - tangible. With the multitrack audio player, the
user can seamlessly and interactively switch between sev-
eral audio tracks to perceive and compare even the small-
est differences in sound. It is also possible to display an
audio waveform for each individual track. In addition, a
visual object (see Fig. 2 left, “Piano”) can be assigned to
each audio file in order to visualize what is being heard.

Audio/Video Player

Audio and video files can be integrated into wiki.audio
pages at any location using a standard player (Fig. 2
middle, right).

Audio-Keyboard

The web-based audio keyboard in wiki.audio can be used
to play notes and chords on your own keyboard. In ad-
dition to an equal temperament tuning of the notes, var-
ious historical intonations, such as Pythagorean tuning,
can be selected, but also an individual intonation of the
individual notes can be defined (see Fig. 3 left).

Interactive Calculators

In wiki.audio, users can integrate calculators of varying
complexity into their contributions or create them them-
selves if required. The AllegroForms library has been im-
plemented in the wiki.audio framework for this purpose.
The areas of application for these calculators can be, for
example, simple calculations of various acoustic parame-
ters, such as the speed of sound at a given temperature,
or more complex calculations (see Fig. 3 middle).
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1. A flickering candle flame in front of a double bass f-hole: The candle
flickers due to the interaction between the resonant frequencies of the f-
hole and the air vibrations produced by the instrument's sound waves.
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Figure 2: Multi-track player, Sound samples, Video player
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Figure 3: Web keyboard, Interactive calculator, Embedded app

Apps

wiki.audio supports the integration of your own acous-
tic apps for interactive simulation, based on a connected
COMSOL server. Figure 3, right, shows an example of
the simulation of a comb filter effect by adding signals
from two microphones positioned at different distances
from a sound source in the room. The room parameters
and the positions of the microphones and sound source
can be changed interactively.

Examples

Among the concepts that will be developed intensively
in the future, the walks and complete courses and knowl-
edge collections are detailed in the following section.

Walks

Educational walks are curated journeys through a specific
subject area, designed to guide the reader step by step
through multiple related articles. These walks provide a
structured way to explore and understand complex topics
by walking through various articles by a coherent narra-
tive. This ensures a comprehensive learning experience,
making it easier to grasp intricate subjects following a
clear and logical progression. An example of a typical
walk is the ‘Acoustics Basics I’ walk, which guides users
through the principles of sound and acoustics and their
implications. Starting with the basic physical properties
of sound waves, learners are guided step-by-step through
methods for calculating sound levels and more advanced
topics such as ‘sound and distance’ of waves in rooms?

2Walk Acoustics Basics I, https://wiki.audio/En/0133
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Acoustics Reference (DEGA 101)

A Wiki version of DEGA Empfehlung 101 - Akustische
Wellen und Felder, Mirz 20063 (En: DEGA Recommen-
dation 101 - Acoustic Waves and Fields, March 2006) was
created for the project.

The recommendation is a recognized reference text in the
German-speaking acousticians world, which was created
by a collective of DEGA members and subjected to a re-
view process. The purpose of this document is to provide
all acoustics professionals with a standardized notation
for formulas of acoustic quantities, terms, and acoustic
phenomena. In this process, an encyclopaedic explana-
tion of terms was also necessarily created, which among
the contents of wiki.audio can serve as a foundation of
basic acoustic knowledge. However, due to its ambition
and mathematical language, the text is not easily com-
prehensible to all sound professionals.

As an exception to the wiki concept, a two-column lay-
out was created, which offers an area for comments to
the right of the unchangeable original text. This area
is open in the style of a wiki for every trusted contrib-
utor to offer additions, multimedia content, and web
links. The full palette of helpers included in PmWiki
can be used, including several open source add-ons, in-
teractive calculators, and a visual BTEX formula edi-
tor. As preparatory work for the addition of the orig-
inal DEGA 101 text to wiki.audio, the text set was con-

3 Available as PDF download https://www.dega-akustik.de/
fileadmin/dega-akustik.de/publikationen/DEGA_Empfehlung_
101.pdf
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An introduction to the walk: This walk will take you through
the key concepts of acoustics, guiding you through basic
principles and their practical implications.
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Figure 5: Walk through acoustic basics

verted to IXTEX. This work was carried out for the 46
sections of Chapter 1 by the student wikiaudioAG at the
Erich Thienhaus Institute, which is a voluntary, addi-
tional course offer in the scope of teaching scientific meth-
ods and academic writing, supervised by Timo Grothe. A
TEX-to-Wiki conversion helper was implemented which
facilitates inclusion. The original document structure
is created on wiki.audio as a tree structure in its own
namespace. Each branch of this tree represents a sep-
arate contribution that can be referenced by other au-
thors or included in educational walks, for example. The
wiki.audio draft version of DEGA 101, publicly accessible
via https://wiki.audio/DEGA101 offers modern browser-
based navigation through the document (including screen
resizing and IATEX math typesetting), as well as the typ-
ical wiki option of adding comments to the original text
in a self-organized way by the community.

In this way, the wiki.audio version of DEGA 101 could
prepare a revision of the esteemed reference text in the
future.

Conclusions

The wiki.audio project has developed successfully from
a collection of pages to a fully functional framework
for online education. The content of various resources,
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i.e. existing collections, as well as texts from various
authors have been adapted. Walks allow students to
acquire knowledge in a structured way, following the
pre-defined sequence of articles. A key strength of
wiki.audio is its ability to provide interactive learn-
ing experiences. Features such as interactive calcu-
lators, audio players, and structured walks help stu-
dents and professionals alike to grasp complex acous-
tic concepts effectively. The integration of the DEGA
101 recommendation further strengthens wiki.audio
as a reference tool for the acoustics community.
Looking ahead, the project aims
to expand its content base by
encouraging contributions from
experts and researchers. Future
developments may include more
sophisticated simulation tools,
expanded multilingual support,
and enhanced community-driven
review processes to ensure the
accuracy and quality of the con-
tent.
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Acknowledgements

Several authors, students and colleagues contributed to
this project, among others:

Hamit Batuhan Aydin, Joerg Bitzer, Ava Chisholm,
Christian Epe, Timo Grothe, Ralph Kessler, Malte Kob,
Dieter Leckschat, Carlos Mata, Luis Enrique Roca Paz,
Margareta Urbaniak, Larissa Warkentin, Ingo Weisman-
tel, Feiyu Yang & Petko Yotov.

References

[DEGA, 2022] DEGA (2022). Kollaborative, multimedi-
ale Web-Enzyklopédie fiir Akustik- und Audiothemen
(audiowiki). Laufzeit: 2022-24.

[Leckschat et al., 2023] Leckschat, D., Epe, C., Grothe,
T., Kessler, R., Kob, M., and Weismantel, L
(2023). wiki.audio: Eine interaktive Enzyklopédie der
Akustik & Audiotechnik. Fortschritte der Akustik—
DAGA 2025.

[StIL, 2023] StIL (2023). Aufbau eines Redaktionsnetz-
werks fiir eine kollaborative, multimediale Online-
Enzyklopddie fiir Akustik- und Audiothemen
wiki.audio. https://wiki.audio. Laufzeit: 2023-25.



