
 
 

Zusammenfassung 

 
Das Forschungsprojekt wird von vier Partnern durchgeführt, wobei alle Arbeitsaufgaben kollaborativ 
strukturiert sind. Wir werden ‚Mixed Methods‘ auf zwei Arten realisieren: 

1. Typischerweise konzentriert sich Informatik auf das Prüfen von Systemen. Im Gegensatz dazu 
zielen Digital Humanities darauf, Hypothesen zu testen. Wir werden beide Methoden kombinieren. 

2. Überwachtes maschinelles Lernen ermöglicht eine Mischung aus qualitativer post quem Anpassung 
der Hypothesen an die Daten und ‚harter‘ Überprüfung von Hypothesen über die statistische 
Zuverlässigkeit. Da Systeme/Algorithmen in unserem Projekt Teil des Experiments sind (kein 
Mechanismus, der Evidenz hervorbringt), führt dies zu einem gemischten Methodenansatz, in dem 
sich hermeneutische Intervention und maschinelles Lernen modular ergänzen. 

Als Fallstudie werden wir uns auf (digitale) Objekte konzentrieren, die von den Digital Humanities 
kaum untersucht worden sind: Lautaufnahmen. Lautaufnahmen bergen Bedeutungsschichten, die 
Texte nicht innehaben. Sie sind eine wertvolle Quelle für die performativen Aspekte von Kultur und 
für Transfers zwischen Natur und Kultur. Der Großteil des Materials in europäischen Lautarchiven ist 
nicht zugänglich, da semantische Metadaten entweder unzureichend oder gar nicht vorhanden sind. 
Wir wollen überwachtes maschinelles Lernen (Mustererkennung) dazu verwenden, die Bestände auf 
bestimmte Lauteigenschaften hin durchsuchbar zu machen.  

Wir kodieren Algorithmen darauf, akustische Eigenschaften in Lautsignalen zu identifizieren, die 
handlungsrelevante Bedeutung enkodieren und entsprechende Reaktionen im Adressaten hervorrufen. 
Uns interessiert besonders, ob bestimmte Lauteigenschaften darin erfolgreicher als andere sind und 
deshalb zwischen Arten (bis hin zum Menschen) transferiert werden. Erfolgreiche Lautsignale – und 
damit Lauteigenschaften – adaptieren schneller an sich verändernde Umwelteinflüsse. Wir zielen 
darauf, Transfers und Adaptionen von Lauteigenschaften über den rezenten Zeitraum von hundert 
Jahren zu beschreiben. Dabei gehen wir davon aus, dass sowohl Adaptionen als auch Transfers durch 
einen ‚kulturellen Wagenheber‘, die Veränderung der soundscape, beschleunigt werden. Deshalb 
lassen sich die Bestände der Lautarchive als Datengrundlage verwenden.  

Als Museum wollen wir Benutzerinteraktion mit menschlichen und Tierstimmen ermöglichen, indem 
wir eines unserer Exponate, die Biodiversitätswand, hörbar machen (‚Auraliseren“). Durch die 
Richtungsinformation in der 3D-Auralisation wird die Aufmerksamkeit des Besuchers/der Besucherin 
auf die vokalisierende Art gelenkt. Durch zusätzliche virtuelle Komponenten können komplexe 
Szenarien (Bewegung, Habitatvariation) und 'Plots' (Klagelaut/Trostlaut, Werbung, Beschwichtigung) 
dargestellt werden. Diese virtuellen akustischen Szenen werden außerdem unsere Trainingsdaten für 
die Musterkenner ergänzen. Darüber hinaus wird das System Anfragen durch die Besucher/innen 
vermittels der trainierten Mustererkenner beantworten. Dementsprechend ist der Ausstellungspilot der 
Prototyp für eine iterative und explorative Nutzerinteraktion mit den Beständen unserer Lautarchive. 
Inhalte und Werkzeuge dieses Prototypen werden ‚am Menschen‘ über Besucher-Feedback 
ausgewertet. 

Die Europäische Forschungsplattform CLARIN wird den freien Zugang zu unseren Inhalten und 
Werkzeugen gewährleisten (trainierte Mustererkenner, Trainingsdaten, 3D-Szenen) sowie für deren 
langfristige Sicherung bürgen. Da in den Digital Humanities Mustererkennung und 3D-Auralisation 
kaum vertreten sind, wurden diese Aufgaben an das Fraunhofer Institut IDMT Ilmenau und an das 
Institut für Technische Akustik der RWTH Aachen übergeben. Wir erwarten erhebliche Expertise- und 
Methodentransfers in die Digital Humanities. Die am Museum für Naturkunde − Leibniz-Institut für 
Evolutions- und Biodiversitätsforschung angesiedelte Bioakustik und die Abteilungen Digitale Welten 
und Informationswissenschaft sowie Wissenschaftskommunikation und Wissensforschung tragen 
dieses Projekt mit ihrer langjährigen Erfahrung. 



 
 

 

Abstract 

This research project will feature four partners in a closely looped iterative approach, where each 
milestone will be achieved jointly by all four partners. We will implement mixed methods in two 
ways: 

1. Typically, computer science focuses on testing software/systems. By contrast, digital humanities 
typically aims to test hypotheses. We will combine the benefits of these two methods.  

2. Supervised machine learning facilitates a mixture of qualitative post quem adaptation of hypotheses 
to the data and hard verification of hypotheses via statistical reliability. Since systems/algorithms are 
part of the experiment (not an objective evidence-generating mechanism), this will result in a mixed 
method approach, with hermeneutical intervention and machine learning complementing one another 
modularly. 

As a case study we will focus on (digital) objects, which digital humanities have not yet investigated 
thoroughly: sound recordings. Sound recordings tell stories that texts cannot. They are a valuable 
source of the performative aspects of culture and of transfers between nature and culture. The majority 
of the material stored in European sound archives is not accessible as the semantic metadata is either 
insufficient or non-existent. We want to use supervised learning (pattern recognition) to build a 
powerful search function for these archives. 

We code algorithms/pattern recognition machines to identify features in sound signals that are crucial 
in encoding messages and in eliciting behaviour patterns in the listener. It is of particular interest to us 
if specific sound features are more successful than others and are thus transferred between species (up 
to homo sapiens). Our goal is, first, to describe transfers of these features from animal to human 
vocalization over time. Second, we assert that this transfer has been modified by cultural evolution, 
especially the transformation of soundscapes. In order to test these hypotheses we use classifiers to bin 
the data into classes.  

As a museum, we want to enable users to interact with human and animal voices, by creating an audio 
experience (a so called “auralization”) to enhance one of our exhibits, the Biodiversity Wall. 
Directional information in the 3D auralisation will focus the visitors’ attention on the vocalising 
species. Additional virtual components can be used to build complex scenarios (motion, habitat 
variation) or even simple plots (plaintive cries and consolation, mating, appeasement). These virtual 
components will also enlarge the training data set for the classifiers. Furthermore, the system will 
answer visitor queries using the trained classifiers. Accordingly the pilot exhibition is a prototype for 
the iterative and exploratory interaction we envision users will have when they search sound 
databases/archives in the future. In contrast to typical IT projects, we will rely on a controlled 
evaluation design, i.e. feedback from actual visitors. 

The European research platform CLARIN will be a powerful partner in the digital humanities, 
guaranteeing open and sustainable access to our project’s content and tools (trained classifiers, training 
data, 3D scenes). As the digital humanities have not dealt with pattern recognition and 3D auralisation 
extensively, we have secured the support of two internationally leading, renowned research 
institutions: the Fraunhofer IDMT Institute, Ilmenau and the Institute for Technical Acoustics at 
RWTH Aachen. We expect considerable transfers of expertise and methods from these project 
partners into the digital humanities. The Museum für Naturkunde – Leibniz Institute for Evolution and 
Biodiversity Science is one of the largest and most renowned museums of natural history in Europe. 
As a Leibniz Institute, its years of experience in bioacoustics research will carry this project and funnel 
expertise into it, as will the museum’s successful Digital Worlds and Information Science department, 
as well as its Science Communication and Public Engagement with Science programme. 
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Sound Adaptation: How Our Voices Changed 
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1. Rationale and objective 
Outline. This research project will be implemented by the following four partners in a closely looped 
iterative approach: Museum für Naturkunde (MfN) – Leibniz Institute for Evolution and Biodiversity 
Science, Fraunhofer Institute for Digital Media Technology IDMT, the Institute of Technical 
Acoustics at RWTH Aachen, Berlin Ethnological Museum (Phonogram Archive). We aim to answer 
the following questions: 

1. How can large quantities of data in the cultural heritage sector be made accessible and 
harnessed for researchers and users in an un-biased manner? 

2. How can we define features and design formalisms that make supervised machine learning 
output relevant? 

3. How can we combine machine and human learning in order to maximise the empirical evidence 
hidden in databases? 

One maxim of the digital humanities is the qualitative, hermeneutic approach to Big Data. Unlike 
computer science, the digital humanities (DH) remain inextricably linked to content; DH seeks to 
obtain a controlled, yet ‘soft’ understanding of culture. Even Franco Moretti’s ‘distant reading’ 
(Moretti, 2000) can still be regarded as a hermeneutic approach to the material, whereas a gradual 
progression relying solely on statistical analysis of data would be a typical approach in the natural 
sciences. Digital tools in DH (visualisation, working environments) still focus on observers who work 
with the preprocessed material. By contrast, state-of-the-art computing is a black box outperforming 
human classification and synthesising capacities. In short, we aim to combine supervised machine 
learning and the human ability to homogenise and synthesise patterns to a coherent Gestalt, a 
narrative. That will be our methodological contribution to digital humanities.  

The digital humanities are predominantly text-based or focused on language technology. Sound is 
underrepresented as a valuable source of performative aspects of culture and of transfers between 
nature and culture (Bernstein 1998, Bijsterveld 2008, Loescher 2016). Distant reading must be 
complemented by distant listening (Clement et al, 2013). Moreover, the majority of the material stored 
in European sound archives is not accessible, as its metadata is either insufficient or non-existent (de 
Jong et al 2011). It is important to note that large-scale annotation of this material is not an adequate 
solution. Part of the value of auditory objects is that they resist sweeping generalisations – their 
semantic layers must be kept open to analysis for generations.  

First, using pattern recognition as a search tool functions on a content level, rather than depending on 
annotation. Second, pattern recognition facilitates iterative and explorative research agendas. A data 
classification cycle modifies the research question, leading to another query and creating a loop. Third, 
this iterative process will enhance the complexity of research questions and allow the full semantic 
array of acoustic objects to be utilised. 

All trained classifiers, the annotated training data (500 sound files) and all virtual acoustic scenes for 
3D-auralisation will be added permanently to the content component of the CLARIN D research 
platform. Data, documentation, and most of the tools will therefore be publicly accessible and 
reusable in the semi-restricted way CLARIN has put in place. Additionally, the data this project will 
generate can be harvested and processed (aligned) by tools such as webMAUS, Exmaralda, and 
WebAnno. The tools will be generic for a wide range of research interests in the digital humanities 
(oral history, emotion research, discourse studies, musicology, sound studies, acoustics). The project 
partners have put in place and agreed a data management plan with the Tübingen CLARIN 
Center to ensure data sustainability and long-term storage. 
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This research project will add value to the digital humanities in the following areas:  

• Sound complementing text 

• Iterative process (pattern recognition instead of annotation) 

• Enhancement of complexity (closing the loop between machine learning and hermeneutics) 

• Blueprint for other humanities-related projects 

• Prototype testing in-person with broad user spectrum 

• Open access to trained classifiers, training data, and 3D auralisation tools via CLARIN D. 

 

Pattern recognition is a very attractive tool for our purposes, because it  

• facilitates content-based search in large archives/databases 

• supports subsequent adjustments of search queries (hypothesis tester) 

• creates ‘classes bins’ of related sound recordings in an unbiased way, i.e. based on predefined 
features 

• delivers empirical evidence for conceptual interpretation of these classes 

• renders large, poorly tagged archives of cultural heritage accessible and provides interactive 
tools for doing so. 

We aim to tell a story of transfers and adaptations of specific sound features. Sound signals in animal 
communication, especially territory and appeasement signals or species recognition in mating or 
maternal behaviour, rely on spectral features such as timbre, on pitch-based features (‘frequency 
modulation’) and on the ‘temporal spacing’ such as latencies between vocalising sequences. All of 
these features have been subjected to selective pressure and have proven successful over long periods 
of time. They encode specific messages and they elicit specific behaviour patterns in the listener. 

Do humans adopt and adapt these features in the paralinguistic domain of their uttered messages? Do 
they use successful sound features to evoke “as if” situations that elicit basal behaviour patterns? Do 
they negotiate the message component of specific sound features such as timbre? Of course, we do not 
have sound recordings spanning evolutionary time scales. However, cultural levers can speed up 
evolutionary adaption by a significant factor (Tomasello 1999). In the time period in question, the last 
one hundred years, ambient sound, or the soundscape, has undergone dramatic changes from denoting 
objects or situations in a meaningful way to low-fi noise. Despite the debate on Murray Schafer’s 
theses (Burke 1993, Sterne 2015), there is no doubt that the acoustic environment has changed over 
the last hundred years. Does this lead to animals and humans adapting their vocalizing behaviour? If 
so, in what respect?  

We hypothesise, first, that successful signal features have been transferred from animal to human 
vocalisations. Second, we assert that this transfer has been modified by cultural evolution, the 
transformation of soundscapes. 

Pattern recognition machines bin data into classes. In our case, this output provides us with 
information on similarities of specific sound signal features and gives us clues as to the features we 
should look for in order to chart a common heritage of vocalising sound. Since the data spans one 
hundred years, we can also look at the temporal evolution of these similarities. Appropriately coded 
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algorithms can detect which part of the sound signal is background, i.e. soundscape, and which is the 
individual vocalisation that is adapting. That allows us to generate data for several crucial variables.  

Classifying animal and human sounds by specific features does not imply any evolutionary biologisms 
in the cultural domain. We focus on the message only inasmuch as it helps us to understand whether 
specific signal features have been successful. Features of sound signals are aligned, not the message or 
the behaviour pattern. Also, we will address moral and legal constraints on the material due to its 
imperial history in recording and archival (privacy and copyright issues). Note that at this stage, no 
human sound material will be made public. 

Searching the complete database (animals and humans), we will use and compare multiple classifiers. 
For behaviour parameters such as territorial defence, mating and appeasement, we will designate a 
minimalist list of features from various domains. Some of these features originate from the field of 
speech processing and voice research. Eyben et al. 2015 propose a set of 18 low-level frequency-, 
energy/amplitude-, and spectrally-related parameters. Other features also promise successful outcomes 
for processing music data. The Moving Pictures Expert Group (MPEG) defined a set of suitable 
descriptors in the MPEG-7 standard (Lindsay & Herre 2001). They include spectral descriptors as 
audio spectral envelope, spectral flatness measure, spectral crest factor, spectral centroid and Mel 
frequency cepstral coefficients. These descriptors have been used successfully in many areas of music 
information retrieval, including music genre classification (Lukashevich 2014) and emotion 
classification of western popular music (Beveridge & Knox 2012). 

We plan to utilise pitch-based features that can be applied intuitively to describe music using chroma 
representation, for example (Müller, 2005). For speech, the prosodic features can be derived using 
pitch information. Those features are used successfully for automatic language identification (Rao et 
al. 2015). Pitch modulation information can be used successfully to classify birdsong (Stowell et al. 
2014). Similar information on prosody and frequency modulation can be used to analyse mouse 
vocalisations (Lahvis et al. 2011). Last but not least, we will explore the potential of feature learning 
(Stowell & Plumbley 2014) as it shows promising results in classification of bird songs. 

Impact. We will implement a pilot application that tests the scope and appeal of our research question, 
the technical solution (algorithms, binaural synthesis), and the generic relevance of both. As a museum 
with over half a million visitors each year, we are in a position to evaluate digital humanities projects 
on-site, using real objects and people. The Biodiversity Wall is a spectacular construction in the 
‘Evolution in Action’ permanent exhibition area, which includes 3,000 species as specimens, 
taxidermic animals and models. This represents about 2 percent of the species described on Earth so 
far. About 150 to 200 species on the Biodiversity Wall vocalise (50 fish/reptiles, 60 mammals, 73 
birds, insects).  

We want to enable visitors to experience the Biodiversity Wall audibly, using headphones to listen to 
individuals and groups that vocalise, including habitat-appropriate background noises. Visitors will be 
able to send queries with similarity questions via a wall-mounted tablet. To provide an authentic 
impression of the acoustic scene, the sound signals can be positioned and moved around the listener 
virtually using a 3D audio technique called binaural synthesis. That gives listeners the impression that 
the animals are moving around them. To enhance the sense of immersion, the acoustic scene can be 
supplemented with geometric information about the environment as well as acoustic characteristics of 
the surface materials. To provide a virtual acoustic feeling of being in a different environment, 
recordings of specific background noise can be added. This synthetic approach creates an acoustic 
scene that can incorporate any conceivable constellation of environments, position and movement of 
animals, animals and background noises. Furthermore, the synthesis can be used to create minimalistic 
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plots to make behavioural patterns communicated by the sounds more realistic, e.g. sound of fear 
following a sound of aggression.1 

In terms of programming and implementation, the fundamental approach is to use pattern recognition 
to process visitor queries, even though conventional search engines for semantic metadata would 
suffice. We will implement the pilot exhibit as a proof-of-concept for the trained classifiers. We will 
also crowd-source visitor ratings of behaviour parameters for the sound signals. These ratings will be 
used to generate training data for the next loop of classifier training/optimisation. The project is 
therefore designed as a case study for doing research coram et cum publico.  

 
Figure 1: Biodiversity Wall at the Museum für Naturkunde, Berlin 

2. State of the art 

To date, sound studies have focused on transformations of the acoustic habitat (Schafer 1994), on 
technical aspects of sound and practices of listening (Pinch/Bijsterveld 2012), on music and music 
recording (Sterne2012, Gitelman 1999) from the perspective of STS (Science Technology Studies). By 
contrast, ethnomusicology studies the music of (sub-)cultures immersively, cross-culturally and 
descriptively. It defines music broadly as humanly generated sound (Blacking 1973). This includes 
ambient noise (wind, rivers). Biomusicology identifies biogenic properties of music below its 
logogenic level, that is rigid semantic denotation (Wallin 1999). Biogenic properties of music such as 
appetence, aversion, tension, attention and expectation often communicate internal states and 
prospective behaviour patterns. Bioacoustics is an important complement to visual and molecular 
biology in terms of behavioural, taxonomic and biodiversity research topics (Marler/Slabbekoorn 
2004). There are databases at MfN, the British Library and Cornell, and both a standardised recording 
and documentation protocol and software (AviSoft) are available. 

Computer Science has collaborated with acoustics in the humanities on pattern recognition (FAU 
Erlangen, Fraunhofer IDMT), databases (MPI Nijmegen), text-to-voice tools (MARY, DFKI 
Saarbrücken), and speech/language recognition (RWTH Aachen). Automatic analysis of behavioural 
patterns in animals has not yet been investigated, with most of the research focusing on automatic 
recognition of animal species (ICML Bird Challenge, Fraunhofer IAIS).  

                                                           
1 Listen to this 3D-scene supplied by RWTH Aachen using sound recordings of the Tierstimmenarchiv. Please 
use earphones. 
https://rwth-aachen.sciebo.de/index.php/s/J0BWzLugc7MgNPd 

https://rwth-aachen.sciebo.de/index.php/s/J0BWzLugc7MgNPd


6 
With a few notable exceptions (de Jong 2011, Clement 2013), the digital humanities have not yet 
begun to examine sound. Surprisingly, qualitative research agendas in the social sciences and 
historiography (oral history) have not applied Big Data technologies to the corresponding sound 
archives (British Library, Sound and Vision). Some innovative projects focus on live-streaming and 
broadband analysis of soundscapes (LocusSonus; Citygram). Pattern recognition has been used in 
stylometry (Stylo, http://dirtdirectory.org/resources/stylo). (Commercial) software solutions for 
recording and analysing sound include PRAAT, Audacity, Quick Voice and many more. 
EUROPEANA Sounds aims to annotate sound recordings (animal and human) on a broad scale in 
Europe, but does not take an iterative and explorative approach facilitated by open, content based 
search strategies.  

 

3. Expected contribution to the objectives of the funding initiative 

Content-based modelling. We address two fallacies of contemporary computer science: decoupling 
of formalism from material/content and reluctance to modelling individual cases. As an applied 
science, computer science needs a conceptual architecture. As a mathematical discipline, it lacks a 
grounding in material. Paradoxically, digitisation gives us lots of material – in fact more than ever –
but even machines are as yet unable to identify, select, and interpret it. Rigid formalism and the sheer 
quantity of digital objects seem to call for a third reasoning mode which is resistant to ambiguity, 
tolerant to logical, semantic fallacies and to fuzzy, graduated, entropic scenarios, and which can 
incorporate intuitively generated knowledge. The digital humanities clearly offer the key competence 
here. As a content-based discipline, moreover, DH methods offer a way to ground empty formalisms 
in material. In our project area, experts will model, supply and annotate the training data, design the 
ground truths, predefine the features, supervise system training, and evaluate the processed output. 
Computer scientists will monitor the fitting accuracy, granularity and relevance of the items retrieved 
and the performance of the system in terms of generic transfers (from animal to human sound signals) 
and scalability (continually growing volumes of data). 

Digital heuristics. The key topic of access to large quantities of data in the digital humanities and 
cultural heritage research must be complemented by a more theoretically oriented discussion. 
Transcending the material world for the ‘Geist’ in German idealism gave birth to hermeneutics 
(among many other aspects): a mode of reasoning that places the object/text in the perspective (later 
termed the horizon) of the subject. One of the problems of this mode of reasoning is its confirmation 
bias: the observer is prone to fit the empirical evidence to his moral and aesthetic beliefs. Older 
software such as PRAAT analyses roughly twenty parameters of a sound signal. These are audible, 
which means they can be experienced intuitively. State of the art programs, especially learning 
algorithms, generate hundreds of parameters from a sound signal. Many of them (Mel/cepstral 
coefficients) are formalised in a way that rules out direct assignment of the parameter to a property of 
the sound signal. We simply do not know what the system is calculating. 

How much black-boxing via deep learning systems is necessary and indeed valuable to overcome 
confirmation biases in the humanities? How much supervision, that is post-processing of ground 
truths, feature extraction and training materials by domain experts is expedient and how do we ensure 
that this process does not re-introduce the old biases? What kind of features are defined as relevant for 
a sound signal and therefore ‘must’ be found? Is the job done once the system has generated a list of 
statistically relevant hits for a query, i.e. a sound recording? Who is telling the story behind this list? 
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Mixed Testing. Digital humanities are universally considered to be text sciences. It is therefore no 
coincidence that most current digital humanities projects focus on text. Text annotation, text mining 
and text/data visualisation are extremely fruitful areas of research. However, they remain committed to 
a concept of the humanities that needs to be supplemented by material and performative aspects. With 
the advent of material culture studies and of oral history, the subject of research is shifting from texts 
to (auditory) objects. Widening the scope would enrich the vision of the Digital Humanities. We do 
not intend to replace the black box of human evidence creation with the black box of learning 
algorithms. Instead we wish to test evidence created by both black boxes in a mixed experimental 
design, i.e. a design that tests machine learning (within the scope of this project), human intervention 
(expert feedback), and interpretation. 

 

4. Project design: How will balanced cooperation be implemented? 

The project will be structured in four work packages:  

• MODEL  
• TRAIN  
• TEST 
• SHOW 

The basic premise relies on the assumption that machine and human reasoning correspond in all 
four instances. This is particularly true in the four loops of machine output and human input in 
TEST work package. We expect the fallacies and biases of each mode of reasoning to be 
counterbalanced in this approach. The technical and conceptual tasks are closely linked and form a 
hierarchical structure. The parallel and interwoven strands of conceptualisation and machine 
learning/output make this a case study in ‘digital heuristics’ (Peter Haber 2011). 

In interdisciplinary research projects, it is essential that all work packages are co-developed. Each 
partner will contribute to every stage of the project cycle. Moreover, synergies will be identified and 
harnessed: semi-virtual acoustic spaces created by RWTH will be a valuable additional source for 
IDMT’s algorithm training. Our project management resources include a project manager at the 
Museum für Naturkunde, regular meetings in person, a panel of experts, public outreach (pilot 
exhibition, crowd-sourcing) and stakeholder involvement (EUROPEANA, EUROPEANA 
Sounds).  

The following DH experts have agreed to participate: 

• Prof. Claire Warwick, Pro-Vice-Chancellor: Research, Professor of Digital Humanities in the 
Department of English, Durham University 

• Prof. Franciska de Jong, Executive Director, CLARIN ERIC, Professor of Language 
Technology at the University of Twente 

• Prof. Gerhard Lauer, Georg August Universität Göttingen 
• Prof. Heike Neuroth, Fachhochschule Potsdam 
• Prof. Alois Pichler, Universiteit Bergen 
• Prof. Malte Rehbein, Universität Passau 
• Dr. Stefan Krebs, Université du Luxembourg. 
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5. Methods, including detailed description of technical and conceptual 
work packages 

Testing. The humanities work packages will include a variety of tasks related to supervision of 
learning and classification. Domain expert feedback will be crucial on this stage. However, we aim to 
play a more active role in the process of technical implementation and improvement. This applies to 
selecting training data and evaluating the performance of the tested classifiers, to creating plots for 3D 
auralisation, to analysing classification results and feedback hypotheses in the processing cycle. 
Traditionally, technical implementation is tested first in digital humanities projects, after which the 
research question is applied to the system. Once the system has been validated, it functions as a natural 
testbed for harvesting experimental data, with the system serving as an ‘evidence machine’. By 
contrast, computer science tests systems, not hypotheses. The basic idea is to unite the two methods of 
gaining evidence. We intend to test whether specific hypotheses run better on classifier 1 or classifier 
2. We also want to know what happens to system performance when the query or the database is 
altered slightly. Accordingly, we will align the content and the processing, mitigating the formalism of 
computer science. Testing is not viewed as a one-way process (system checks hypothesis versus 
systems ‘compete’ for best performance versus human interpretation of output), but as a mixed design 
encompassing all modes iteratively, i.e. in multiple loops.  

Audio Event Detection. A range of existing algorithms can be adapted to detect audio events. The 
best results have been produced using a dynamic threshold calculation based on the signal’s 
logarithmic energy. This method of adaptive audio event detection seems to be the best solution, as 
background noise can vary strongly by location and time. A parameter of audio event detection can be 
set to control the balance between the recall and precision value.  

Audio Source Separation. When analysing audio signals containing a mixture of natural sounds, 
preliminary source separation could help to identify individual voices. Depending on the audio 
recording devices, the distinct signals of two microphones can be used to separate the voices based on 
spatial information. The stereo panning spectrum developed by Avendano (Avendano 2003) provides 
a simple but efficient method of analysing the spatial information in a stereo mix. Higher-order 
statistic modelling algorithms, e.g. independent component analysis (Araki et. al., 2007), non-negative 
matrix factorisation (Wilson et. al., 2008], and shift-invariant probabilistic component analysis 
(Smaragdis 2007) will also be investigated for their separation capabilities in this task. They all work 
on the principle that a suitable time frequency representation of the audio material is decomposed into 
statistically significant components. These can then be classified using simple spectral features and 
discriminative classifiers, such as support vector machines. Once grouped into different clusters of 
components, a conventional re-synthesis using the overlap-add method can yield the required source 
signals (Uhle et. al., 2003; Schuller et. al., 2009) 

Advanced Audio Feature Development. The goal for this phase of the project is to develop a 
multitude of novel audio features specifically tailored for the research question. Conventional features 
such as cepstral coefficients, linear predictive coding or spectral flatness measure are only suited for 
the ‘bag-of-frames’-type modelling approaches. They do not capture the temporal evolution well. 
Since the animals in question are expected to produce mostly tonal calls, a multi-pitch trajectory 
detection will be developed. Specmurt analysis would appear to be a promising method, but its 
applicability to recordings obtained under realistic conditions must be assessed. The features will be 
selected based on their ability to discriminate between the animal sounds. Although source separation 
is addressed specifically, the features chosen should be as resistant as possible to sources of 
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interference and background noise. The discriminative abilities of novel audio features will be 
assessed using behaviour pattern classification tasks. 

Automatic recognition of animal sounds. Classification methods will be used to discriminate 
different animal sounds. The features chosen are passed on to a classifier. This classifier differentiates 
between the known classes (for example species). Depending on the classifier, the features may have 
to be transformed (for example Z-transformation, log-transformation). The goal is to compare different 
kinds of classification methods like hidden Markov models, support vector machines or artificial 
neural networks under consideration of the input data. 

Sound spatialisation. To obtain an authentic impression of the recorded sounds, the recordings can be 
enriched with the information needed for human perception of 3D sound. In contrast to the typical in-
head localisation of the sound, the sound event can be located outside the head. To include a 
perception of the acoustic scene environment, both geometrical information such as reflections, 
occlusion and reverberation, as well as environment-specific background noises have to be taken into 
account. Synthesising these acoustic features enhances the feeling of immersion in the scene, but also 
increases the data needed for training algorithms. 

6. Sources and materials  

1. Animal Sound Archive, Museum für Naturkunde Berlin 
The Animal Sound Archive (www.tierstimmenarchiv.de)encompasses about 120,000 individual 
recordings. 

• Founded in 1951 by Günter Tembrock 
• One of the largest collections of animal sounds worldwide 
• All new recordings are digital 
• 34,700 recordings are documented in the database 
• 24,500 recordings available as separate wav files 
• Database has been maintained since 1993 (Paradox 3.5 MySQL) 
• Digitisation began in 2004 

The database and excerpts from the recordings are freely available. The majority of the recordings are 
of animals in zoos and outdoors. A standardised protocol was used for most of the recordings to 
document the behavioural context. The collection allows users to examine species-specific 
vocalisations, while many record individual animals over extended periods, with changing acoustical 
backgrounds. 

2. Phonogramm-Archiv, Ethnological Museum, Berlin. 
The music archive of the Ethnological Museum dates back to September 1900 when Carl Stumpf 
made his first phonographic recording of non-European music during a visit by an ensemble from the 
Siamese royal court to Berlin. This collection grew and went on to become internationally renowned 
as the Berlin Phonogramm-Archiv. Later collections comprise commercial as well as non-commercial 
recordings made in the field and also during traditional music concerts in Berlin. The collections focus 
on traditional, often rare, music from all over the world, including European folk music.  

Analogue audio content: 

Phonogramm-Archiv:  

• 16,000 recordings on 30,000 cylinders in 356 collections; estimated duration 666 h 
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• 78 rpm collection: 2323 records; duration unknown 
• Original archive: estimated 13,000 hours in 705 analogue tape collections 
• Commercial recordings: 5612 LPs, 1072 music cassettes; estimated duration 5281h 

Video content 

In the 1980s, EMEM began to archive audiovisual content on a regular basis, documenting the same 
kinds of music as with its audio content; video material includes instrument making, playing 
techniques and concerts. 

Analogue video content: 

• 354 videos (VHS, SVHS): estimated duration 536h 
• Zetcom MuseumPlus Database (Oracle/SQL, Access). All content is digitally catalogued. 
• Data format CD, DAT, DV, miniDV 
• DVD, VHS, SHS 

 

Digital audio content: 

• Phonogramm-Archiv: 177 collections; estimated duration 331h 
• Original archive: 144 collections; estimated duration 362h 
• Commercial recordings: 3674 CDs (estimated) 

Digital video content: 

• Original archive: 7 tapes on DV, miniDV; duration 7h. 
• Commercial recordings: 11 DVDs; estimated duration 22h 

Musical instruments: Approx. 7500 musical instruments worldwide 

7. Schedule 

Work Package (WP) 1  

Lead: Museum für Naturkunde Berlin (MfN, PD Dr. Jens Loescher) 

Work package 1  Start Date or Starting Event M1 

Work package title MODEL 

Participant number 1 2 3      Total 

Participant 
abbreviation 

MfN/EM IDMT RWTH       

Person/months per 
participant: 

12 12 4      28 

Description of work 

Task 1.1 Model Data 

(MfN; IDMT, M1-8)Deliver a concept study on the interaction between technical resources and the 
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research topic. Deliver a survey of the data in the Tierstimmenarchiv and the Phonogramm-Archiv 
(format, content). Design specific research questions suitable for this data. 

Model data and build database. Data consolidation, requirement analysis, system architecture. Web 
service interfaces and user interfaces. 
 
Task 1.2 Model Content 
(MfN, M3-10) 

Process a 500 topic list of sound recordings for training material and for 3Dscenes. Annotate the data 
in this short list (partly crowd-sourced). Provide information about environment and situation of the 
recordings. Provide additional recordings with directional information (microphone array/Eigenmike 
recordings or Locus Sonus recordings).  
 
Task 1.3 Model Pilot 
(MfN, IDMT, RWTH; M8-12) Model the pilot exhibit at the MfN. Design auditory scenes based on 
the short list (task 1.2). Create plots from isolated auditory scenes. 
 
Task 1.4 Audio Event Detection 
(IDMT; M9-11) 

- Sound event detection in noisy environments 
- Increase robustness to wide dynamic range of (old) recordings 
- Analysis of different audio streams (e.g., harmonic, percussive, residual) 
 

Task 1.5 Audio Source Separation 

(IDMT; M10-12) 

- Attenuation of interference signals (background) 
- Separation of most prominent sound sources (foreground) 
- Comparison of different (model-based) source separation approaches for different sound 

sources (human vocalisation vs. animal sounds) 
- Preprocessing of signals for RWTH. 

 
WP 2  

Lead: Fraunhofer IDMT 

Work package 2  Start Date or Starting Event M13 

Work package title TRAIN 

Participant number 1 2 3      Total 

Participant 
abbreviation 

MfN/EM IDMT RWTH       

Person/months per 
participant: 

6 6 9      21 

Description of work 
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Task 2.1 Training data. 

(MfN, RWTH; M13-16) 

Development of training data, i.e. selection of sound files from the short-list. Annotation of selected 
sound files. Sound spatialisation and environmental changes to increase the amount of data available.  
 
Task 2.2 Feature Development 

(IDMT, M13-16) 

Advanced Audio Feature Development. Species, behaviour, habitat classification. Domain expert 
feedback (MfN). For automatic feature extraction: interpret and rate complex features extracted by 
the system. Re-use selected features for subsequent processing loops. 
Task 2.3 Sound spatialisation. 

(RWTH, M16-23) 

Create acoustic scenes: Movement and positioning of sources (animals), plausible background 
noises, information about environmental cues (geometrical acoustics), different habitats. Output: 
realistic acoustic scenes (Biodiversity Wall), training data, synthesis of new acoustic scenarios. Feed 
all acoustic scenarios into CLARIN. 

Task 2.4 Train Classifiers 

(IDMT, MfN; M16-18) 

Train the classifiers on the selected training data sets.  

 
WP 3 

Lead: MfN 

Work package 3  Start Date or Starting Event M19 

Work package title TEST 

Participant number 1 2       Total 

Participant 
abbreviation 

MfN/EM IDMT        

Person/months per 
participant: 

11 11       22 

Description of work 

Task 3.1 Test Classifiers. 

(IDMT, MfN; M19-24) 

Loop 1: Test the trained classifiers on test data sets. Rate retrieved items for plausibility (MfN) and 
re-adjust features, training data and algorithms (IDMT). Analyse and report automatic classification, 
feedback and improvements (IDMT).  
 
Task 3.2 Query Classifiers 1. 
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(MfN, IDMT; M22-26) 

Loop 2: Make specific queries to the system. Use improbable relations and structures proposed by the 
classifier to generate new research questions. Create narratives from (re)classified material. Re-adjust 
queries based on the results retrieved. 
 
Task 3.3 Cross Test. 
(IDMT, MfN, M24-28) 

Loop 3: Cross-test classifiers, data and hypothesis. 

 

Task 3.4. Query Classifiers 2. 

(MfN, IDMT;M25-29) 

Loop 4: Gradually increase query complexity for evolving narratives. 

 
WP 4 

Lead: Museum für Naturkunde Berlin (MfN, PD Dr. Jens Loescher) 

Work package 4  Start Date or Starting Event M30 

Work package title SHOW 

Participant number 1 2 3      Total 

Participant 
abbreviation 

MfN/EM IDMT RWTH       

Person/months per 
participant: 

7 3 7      17 

Description of work 

Task 4.1 Narrative for Pilot. 

(MfN, IDMT, RWTH; M30-32) 

Identify and outline aspects of an interactive story of modern vocalization. Use these for the pilot 
exhibit. 

Task 4.2 Implement Pilot. 

(MfN, M31-36) 

Implement pilot exhibit at the Museum für Naturkunde. Adaptation of existing installations, 
especially for visitor input and earphones.  

Task 4.3 Test Pilot. 

(MfN, RWTH, M 32-36) 

Test-run and evaluate visitor immersion. Adjust auditory scenes and pilot. 
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8. Project structure 

 

 

 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
WP1 MODEL
1.1 Model Data MfN/IDMT
1.2 ModelContent MfN
1.3 Model Pilot
1.4 Audio Event Detection
1.5 Audio Source Separation

WP2 TRAIN
2.1 Training Data
2.2 Feature Development
2.3 Spatialization of Sound RWTH
2.4 Train Classifiers

WP3 TEST
3.1 Test Classifiers
3.2 Query Classifiers 1
3.3 Cross Test
3.4 Query Classifiers 2

WP4 SHOW
4.1 Narrative for Pilot MfN/IDMT/RWTH
4.2 Implement Pilot
4.3 Test Pilot

IDMT/MfN

IDMT

YEAR 1 YEAR 2 YEAR 3

MfN
MfN/RWTH

IDMT/MfN

MfN/IDMT
IDMT/MfN

MfN/IDMT

MfN/IDMT/RWTH
IDMT

IDMT

MfN/RWTH
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9. Planned publications 

 

Monographs/Edited Volumes/Articles: 

 

Alois Pichler/Stefan Krebs/Heike Neuroth/Jens Loescher (eds.): „Beneath text. Digital Humanities and 
Sound Studies” 

Gregor Hagedorn/Thorsten Trippel/Jens Loescher: “Who is going to use user platforms? Theory and 
practice” 

Hanna Lukashevich/Heike Neuroth/Jens Loescher: “Tagging or Matching? How to make large audio 
archives accessible” 

Hanna Lukashevich/Meinard Müller/Jens Loescher: “Do Birds Really Sing? Transferring Music 
Information Retrieval into Bioacoustics” 

Rolf Bardeli/Jens Loescher/Michal Kohnen: “Tierstimmenimitatoren. Karl Kraus, Elias Canetti und 
die Geburt der Bioakustik“ 

Jens Loescher: „Get It Across. A History Of Modern Vocalization”. 

 

Conferences: 

• European Signal Processing Conference (EUSIPCO) 
• IEEE Int. Conf. on Acoustics, Speech and Signal Processing (ICASSP) 
• IEEE Workshop on Applications of Signal Processing to Audio and Acoustics (WASPAA) 
• International European Sound Studies Association Conference (ESSA) 

 

Journals: 

• Journal of Sonic Studies 
• Sound Studies: An Interdisciplinary Journal 
• Acta Acustica united with Acustica (Subtopic: Animal Bioacoustics) 
• IEEE Transactions on Audio, Speech and Language Processing 
• Journal of the Acoustical Society of America 
• Journal of the Audio Engineering Society 
• EURASIP Journal on Audio, Speech, and Music Processing 
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Curriculum Vitae Privatdozent Dr. phil Jens Loescher 
 
 
PD Dr. Jens Loescher is Assistant Professor (Privatdozent) at Saarland University, Germany, 
and Research Scientist at the Museum für Naturkunde – Leibniz Institute for Evolution and 
Biodiversity Science, Berlin. Previously, he held academic positions at the Humboldt 
University of Berlin and the Free University Berlin. He has headed two research projects 
financed by German funding agencies (Thyssen Foundation, DAAD). Dr. Loescher has a 
broad, international research and teaching experience in the Digital Humanities and History of 
Science including history of biology, of physics, and of psychology. As a Humanities scholar 
Dr. Loescher has a strong research track record, having published forty peer-reviewed articles 
in leading international journals including Experimental Psychology. He has published three 
highly acclaimed books in renowned publishing houses. Working at the interface between 
Humanities and the natural sciences, he is an expert in designing and heading large 
interdisciplinary research consortia. Dr. Loescher serves as expert reviewer for the European 
Commission. 
The Museum für Naturkunde Berlin (MfN) – Leibniz Institute for Evolution and Biodiversity 
Science is an independent foundation within the Leibniz Association. It is one of the most 
significant research museums worldwide, focusing on biodiversity, evolution, geo-sciences, 
and history of biology with over 95 scientific staff members. Research at the Museum für 
Naturkunde is organised in four science programmes: Evolution and Geoprocesses, Collection 
Development and Biodiversity Discovery, Digital World and Information Science, and Public 
Engagement with Science. The collections of the MfN are directly linked to research and 
comprise more than 30 million specimens. In addition, the MfN houses a unique Animal 
Sound Archive containing approximately 120,000 animal sound recordings.  
 

 

1. Loescher, J. (2016): „Vocals. Speech and Music in Carl Stumpf’s Papers“, Congress 
Jahrestagung der Carl Stumpf Gesellschaft 2016, 23rd-24th of September 2016, topic 
„Labor, Archiv, Kommission − Carl Stumpfs Berliner Wissenspraxen und ihr 
erkenntnistheoretischer Hintergrund", Institut für Musikwissenschaft und 
Medienwissenschaft, Humboldt-Universität zu Berlin. 

2. Loescher, J. (2012): „Lichtenbergs Gedankeninstrumente, dreihundert Fragen und andere 
‚Ratgeber’ für junge Physiker“, Oxford German Studies, vol.41/1, 57‐81. 

3. Loescher, J. (2013): "Going Science: Emotionswissenschaften", Wirkendes Wort, vol. 
63/2, 335‐345. 

4. Loescher, J. (2013): „Katzen, Käfer und ein Talmudist. Die Objekt-in-der-Schachtel-
Metapher bei Einstein, Schrödinger, Wittgenstein“, Sprachkunst, vol. 64/2, 159-169. 

5. Loescher, J. (2013): "Kognitive Karten lesen. Spatial turn in der 
Literargeschichtsschreibung der Wende“, LiLi. Zeitschrift für Literaturwissenschaft und 
Linguistik, vol. 43/170, 123‐135. 

6. Loescher, J./Fueller, C./Indefrey, P. (2013): "Writing Superiority in cued Recall", 
Frontiers in Psychology, vol. 4/764. 
http://www.frontiersin.org/cognitive_science/10.3389/fpsyg.2013.00764/abstract 

http://www.frontiersin.org/cognitive_science/10.3389/fpsyg.2013.00764/abstract
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7. Loescher, J. (2014): "Schreiben. Literarische und naturwissenschaftliche Innovation bei 
Goethe, Lichtenberg, Jean Paul", Berlin: De Gruyter (spectrum Literaturwissenschaft), 
467 pp. 

8. Loescher, J. (2014): "'Sincere Hand and Faithful Eye'. Cognitive Practices in Ensembles 
of Text and Drawing", Gesnerus. Swiss Journal of the History of Medicine and Sciences, 
vol.71/2, 38-71. 

9. Loescher, J. (2014): "How to See Through Swammerdam’s Microscope”, Monatshefte, 
vol. 107/4, 72-102. 

10. Loescher, J. (2015): „Kognitive Schreibprozesse in Paul Ehrenfests Tagebüchern“, 
Congress "Argumente und Rhetorik in der Physik", 12th‐14th of December 2014, Erlangen.  
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Curriculum Vitae Prof. Dr. rer. Nat. Dr.-Ing. habil Michael Vorländer 
 
born 23.10.1958 in Duisburg / Germany 
University education:  Physics 
   1978 to 1981 in Dortmund 
   1981 to 1984 in Aachen 
Diploma Degree: 1984 Diploma (Dipl.-Phys.), RWTH Aachen University 
 
Professional work: 
1985 – 1989 Research assistant at the Institute of Technical Acoustics RWTH Aachen 
1989 PhD examination, Dr. rer. nat., Title of thesis: „Investigation of the efficiency of 

the room acoustical ray tracing model“ 
1989 – 1991 Researcher at the Physikalisch-Technische Bundesanstalt (PTB) in 

Braunschweig. Research in the areas of audiological measurements, binaural 
technology and microphone calibration 

1991 – 1996 Head of the laboratory of building acoustics of the PTB: Research, development 
and standardisation in the areas of room and building acoustics, sound emission 
and absorption measurement and microphone calibration 

1995 Habilitation (Dr.-Ing. habil., Qualification as university lecturer) at the Technical 
University Dresden. Title of thesis: „Maximum-length sequence reciprocity 
calibration of microphones in the reverberation chamber“ 

1996 Offer for chair at the Technical University Dresden, 
  Acceptance of an offer for chair at RWTH Aachen University 
1.3.1996 Appointment of Professor and Director of the Institute of Technical Acoustics 

RWTH Aachen University 
2002 - 2006 Chairman of the Examination Committee of the Faculty of Electrical Engineering 

and Information Technology of RWTH Aachen University 
2007 - 2009 Vice-Dean of the Faculty of Electrical Engineering and Information Technology 
2009 - 2011 Dean of the Faculty of Electrical Engineering and Information Technology 
2010 – 2011 Spokesman of Deans of RWTH Aachen University 
2012 – 2014 Spokesman of Professors in the Senate of RWTH Aachen University 
2013 Visiting Scholar at CCRMA, Stanford University, USA 
2013 -  Rector’s Delegate for Brazil 
2014 -  Director of RWTH HumTec (Center for Studies in Humanities and Technology) 
 

Main research interest 

Room acoustics, Building acoustics, Auralization, Psychoacoustics, Acoustic measurements 
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Memberships / other activities: 

● Member of German Acoustical Society (DEGA), 1998 – 2004 Board member 

● Member of German Physical Society (DPG) 

● Member of Acoustical Society of America (ASA) 

 

● 2006 –          Member of the Council for International Research and Education of ASA 

● 2004 – 2007 President of the European Acoustics Association, EAA 

● 2007 – 2010 Vice-President of the European Acoustics Association, EAA 

● 2007 –          Member of the Board of the International Commission for Acoustics, ICA 

● 2011 – 2013 President of the International Commission for Acoustics, ICA 

 

● 1998 – 2003: Editor-in-Chief of „Acta Acustica united with Acustica”. 

● since June 1996: Editorial Board of the Journal „Applied Acoustics“ 

● since July 2013: Associate Editor for Architectural Acoustics of „J. Acoust. Soc. Am.” 

 

Awards 

● 2005 R.W.B. Stephens Medal of the Institute of Acoustics, United Kingdom 

● 2006 Fellow of the Acoustical Society of America 

● 2008 Diploma de Reconhecimento de Actividade, Acoustical Society of Portugal 

● 2009 Caracola, Spanish Acoustical Society 

● 2012 Honorary Membership, Polish Acoustical Society 

● 2014 EAA Award for Contribution to Promotion of Acoustics in Europe 

 

 

More information: http://www.akustik.rwth-aachen.de 

 

http://www.akustik.rwth-aachen.de/
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Ten most relevant publications in the area of Virtual Acoustics 

 

1. Vorländer, M., Simulation of the transient and steady state sound propagation in 
rooms using a new combined sound particle - image source algorithm. J. Acoust. Soc. 
Am. 86 [1989], p. 172-178 

2. Vorländer, M.; Mommertz, E., Definition and Measurement of Random-Incidence 
Scattering Coefficients. Applied Acoustics 60 (2) [2000], 187-199 

3. Lundeby, A.; Vigran, T.E.; Bietz, H.; Vorländer, M., Uncertainties of Measurements 
in Room Acoustics. Acustica 81 [1995], p. 344-355 

4. Vorländer, M.; Kob, M., Practical aspects of MLS measurements in building 
acoustics. Applied Acoustics 52 [1997], p. 239-258 

5. Lentz, T.; Schröder, D.; Vorländer, M.; Assenmacher, I., EURASIP Journal on 
Applied Signal Processing, Special Issue on Spatial Sound and Virtual Acoustics, 
Virtual Reality System with Integrated Sound Field Simulation and Reproduction, 
2007 

6. Vorländer, M., Auralization - Fundamentals of acoustics, modelling, simulation, 
algorithms and acoustic virtual reality. Springer-Verlag, Berlin 2007. (350 pages, 
October 2007) 

7. Aretz, M., Vorländer, M.: Efficient Modelling of Absorbing Boundaries in Room 
Acoustic FE Simulations. Acta Acustica united with Acustica 96(6) [2010], 1042-
1050 

8. Vorländer, M., Computer simulations in room acoustics – concepts and uncertainties. 
J. Acoust. Soc. Am. 133 (3) [2013], 1203-1213 

9. Vorländer, M.; Shinn-Cunningham, B., Virtual Auditory Displays. In: K. Stanney, 
Handbook of Virtual Environments, chapter 4, 2nd edition. CRC press, New Jersey 
2013 

10. Vorländer., M, Schröder, D., Pelzer, S., Wefers, F., Virtual reality for architectural 
acoustics. Journal of Building Performance Simulation 8 (1) [2014], 15-25, DOI: 
10.1080/19401493.2014.888594 
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Curriculum Vitae Hanna Lukashevich 

 

M.Sc. Hanna Lukashevich studied Radio Physics at the Belarusian State University (Minsk, 
Belarus) with a specialisation in Statistical Radio Physics. There in 2004 she obtained her 
Master Degree and defended her Master Thesis addressed to development and investigation of 
algorithms for audio sequence indexation. In 2006 she joined the Fraunhofer Institute for 
Digital Media Technology (IDMT) as a PhD student. Among her research interests are music 
information retrieval, statistical pattern recognition, data mining. 
Since 2014 she is head of the Semantic Music Technologies (SMT) research group at 
Fraunhofer IDMT. The group develops algorithms for signal processing and pattern 
recognition. The products, based on automatic music analysis, are used in music search and 
recommendation engines. Numerous applications emerge, in the field of transcription of 
melodies, chords and bass lines as well as the plagiarism research, for games, educational 
software and optimized tools in music production. As head of the SMT group, Hanna 
Lukashevich manages a number of R&D projects, both for companies in the digital media 
sector as well as national and international public projects. 
 
 
Heinicke, S., Kalan, A. K., Wagner, O. J., Mundry, R., Lukashevich, H., Kühl, H. S., and 
Jones, K., “Assessing the performance of a semi-automated acoustic monitoring system for 
primates,” Methods in Ecology and Evolution, 2015, 6, 753-763. 
 
Loos, A., Kühl, H., Ernst, A., Wagner, O., Lukashevich, H., Burghardt, T., Garbas, J., and Li, 
C.-Y., “SAISBECO - A Semi-Automated Audiovisual Species and Individual Identification 
System for Behavioral Ecological Research and Conservation: Final Report,” 2013. 
http://www.db-thueringen.de/servlets/DocumentServlet?id=17431. 
 
Brandenburg, K., Dittmar, C., Gruhne, M., Abeßer, J., Lukashevich, H., Dunker, P., Wolter, 
K., Nowak, S., and Großmann, H., “Music search and recommendation,” 2009. In Handbook 
of multimedia for digital entertainment and arts, ed. Borko Furht. New York, NY: Springer. 
http://link.springer.com/chapter/10.1007/978-0-387-89024-1_16. 
 
 Lukashevich, H., “Confidence Measures in Automatic Music Classification,” 2014. In Data 
Analysis, Machine Learning and Knowledge Discovery, ed. Myra Spiliopoulou, Lars 
Schmidt-Thieme, and Ruth Janning, 397–405. Studies in Classification, Data Analysis, and 
Knowledge Organization. Cham: Springer International Publishing. 
http://link.springer.com/chapter/10.1007/978-3-319-01595-8_43. 
 
Lukashevich, H., “Applying Multiple Kernel Learning to Automatic Genre Classification,” 
2012. In Challenges at the Interface of Data Analysis, Computer Science, and Optimization - 
Proceedings of the 34th Annual Conference of the Gesellschaft für Klassifikation e. V., 
Karlsruhe, July 21 - 23, 2010, ed. Wolfgang Gaul, Andreas Geyer-Schulz, Lars Schmidt-
Thieme, and Jonas Kunze, 393–400. Studies in Classification, Data Analysis, and Knowledge 
Organization: Springer. http://link.springer.com/chapter/10.1007/978-3-642-24466-7_40. 
 
 

 

http://www.db-thueringen.de/servlets/DocumentServlet?id=17431
http://link.springer.com/chapter/10.1007/978-0-387-89024-1_16
http://link.springer.com/chapter/10.1007/978-3-319-01595-8_43
http://link.springer.com/chapter/10.1007/978-3-642-24466-7_40
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Curriculum Vitae Prof. Dr. phil Lars-Christian Koch  

Prof. Dr. Lars-Christian Koch studied Cultural Anthropology, Musicology and 
Ethnomusicology in Bonn and Cologne. He researched music in India and South Korea for 
several years and worked on the concept of rasa and the songs of Rabindranath Tagore. Since 
2003 he is the head of the department for Ethnomusicology, Media-Technology and Berlin 
Phonogramm-Archiv of the Ethnological Museum. In the museum he also functions as the 
highest ranking metadata editor. As a Professor for ethnomusicology, Lars-Christian Koch 
teaches in Berlin and Cologne. 

 
Higher Education: 
 • 1981-1985 Study of Ethnology at Bonn University 11.12.85 
 • M.A. in Ethnology (Cultural Anthropology) with a thesis on 

Ethnomedicine  
 • 1986 Study of Musicology at Bonn University 
 • 1991/92 studies at the Visva Bharati University in Santiniketan under 

Prof. Indranil Bhattacharya (sitar) 
 • 1994 Ph.D. thesis on a comparative study of eastern and western 

classical music focussed on aesthetical problems  
• 2002 Habilitation in Ethnomusicology with a study on Rabindra 
Sangit. 

 
Professional Appointments: 

 • 1995-97 trainee at the Linden-Museum Stuttgart; conception, 
organization and realization of the exhibition „mit Haut und Haar - 
Die Welt der Lauteninstrumente“ 
• 1999 Lecturer at the Universities of Cologne and Düsseldorf. 
• 2003 Head of Department of Ethnomusicology and Berlin 
Phonogramm Archiv at the Museum of Ethnology in Berlin. 
• 2006/2007 Guest Professor at the University of Vienna. 
• 2008 Professor at the University of Cologne. 
• 2009 Guest Professor at the University of Chicago 
• 2010 Professor at the University of the Arts Berlin 
  

Research projects (selection): 
2002-2005 Bangla Gan. Das Genre „Lyrical Songs“ als Ausdruck der urbanen Musikkultur 

Bengalens und seine Beziehungen zu den Medien des 20. und 21. Jahrhunderts 
Funding:  DFG (German Research Association)  
 
2006-2008 DISMARC – Discovering Music Archives 
Funding:  EU (Förderprogramm eContenPlus, Sixth Framework Programme, European 

Commission) 
 
2006-2008 EthnoArc: Linked European Archives for Ethnomusicological Research 
Funding:  EU (Förderprogramm IST, Sixth Framework Programme, European 

Commission) 
 



8 
 

2008–2011 ILKAR – Integrierte Lösungen zur Konservierung, Archivierung und 
Restaurierung gefährdeter Magnetbänder und Bandwalzen 

Funding:  Kulturstiftung des Bundes und Kulturstiftung der Länder (KUR – Programm) 
 
2008-2011 Orientierungsstudien zum Dreimetropolenprojekt – Musik als Medium urbaner 

Transformationen in den Metropolen Berlin, Chicago, Kolkata 
Funding:  Alexander von Humboldt-Stiftung (TransCoop-Programm) 
 
2009-2011 MIMO Musical Instruments Museum Online 
Funding:  EU (eContentPlus-Programm) 
 
2013-2015 Digitalisierung historischer und zeitgenössischer Musikinstrumente Südasiens 

in erweiterten Objekt-Perspektiven  
Funding:  DFG (German Research Foundation) 
 
2013-2013 Erschließung und Digitalisierung der Tonaufnahmen der Preußischen 

Phonographischen Kommission 1915-1918 
Funding:  DFG (German Research Foundation) 
 
Publications (selection): 
1995 Zur Bedeutung der rasa-Lehre für die zeitgenössische Nordindische Kunstmusik – 

Mit einem Vergleich mit der Affektenlehre des 17. und 18. Jahrhunderts.  Holos 
Verlag Bonn  

2009 Lars-Christian Koch, Stefan Simon, Elena Gómez Sánchez, Maurice Mengel, 
Albrecht Wiedmann. "ILKAR: Integrated Solutions for Preservation, Archiving 
and Conservation of Endangered Magnetic Tapes and Cylinders", IASA Journal  no 
33, June 2009, p. 41-49. 

2010 Concepts and Perception of Sound: The Rudra-vina - Its Construction and cultural 
significance from an ethnomusicological perspective, in: Ricardo Eichmann, Ellen 
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Letter of intent for the project proposal “Sound Adaptation: How Our Voices Changed”  
 
 
This letter of intent is to confirm the interest of Fraunhofer IDMT to act as a partner in the research project “Sound 
Adaptation: How Our Voices Changed”.  
 
In the collaboration with the Museum für Naturkunde – Leibniz Institute for Evolution and Biodiversity Science and 
the Institute for Technical Acoustics at RWTH Aachen, Fraunhofer IDMT plans to analyze the historical and modern 
recordings of animal and human sounds with a goal to describe the adaptations of individual vocalizations. 
Fraunhofer IDMT is going to be mainly responsible for the tasks that involve supervised machine learning and pattern 
recognition methods for training of statistical models and automatic classification. Details on the commitment of 
Fraunhofer IDMT to the project along with a budget can be found in the project proposal. Within the project it is 
planned to provide the research data and developed analysis tools at the European research platform CLARIN. The 
particular licensing agreements for data, models and tools will be defined during the project. 
 
We thank you for the opportunity to become a part of the project consortium, which dovetails with key initiatives 
being undertaken at Fraunhofer IDMT.  
 
 
 
Yours sincerely, 

 

 

Hanna Lukashevich 
Head of Semantic Music Technologies 

 

 

Fraunhofer IDMT  |  Ehrenbergstraße 31  |  98693 Ilmenau  |  Germany 

PD Dr. Jens Loescher 
Museum für Naturkunde 
Leibniz Institute for Evolution and Biodiversity Science 
Invalidenstr. 43 
10115 Berlin 
Germany 
Phone: +49 30 2093 8564 

 
Ilmenau, February 10, 2016 
 

Fraunhofer Institute for Digital Media 

Technology IDMT 

 

Director 

Prof. Dr.-Ing. Dr. rer. nat. h.c. mult. 

Karlheinz Brandenburg 

 

Ehrenbergstraße 31 

98693 Ilmenau 

Germany 

 

Hanna Lukashevich 

Head of Semantic Music Technologies 

Phone +49 3677-467-224  |  Fax -467-4224 

Hanna.lukashevich@idmt.fraunhofer.de 

www.idmt.fraunhofer.de 
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Ethnologisches Museum - Staatliche Museen zu Berlin  

Arnimallee 27 · 14195  Berlin 

 PROF. DR. LARS-CHRISTIAN KOCH 

LEITER 

ABT. MUSIKETHNOLOGIE, MEDIENTECHNIK  UND 

BERLINER PHONOGRAMM-ARCHIV 

 

Arnimallee 27 

14195 Berlin 

Telefon: +49 30 8301- 241 

Telefax: +49 30 8301- 292 

l.koch@smb.spk-berlin.de 

www.smb.museum 

Dr. Cornelia Soetbeer  
VolkswagenStiftung 
Teamleiterin  
Förderteam Herausforderungen – für 
Wissenschaft und Gesellschaft 
Kastanienallee 35  
30519 Hannover  

 

 

 

   

 

  

 

Berlin, 4.1.2015 

 

Dear Dr. Soetbeer, 
 

Herewith we certify that the Department of Ethnomusicology, Media-Technique and 
Berliner Phonogramm Archiv is supporting PD Dr. Loescher´s project on pattern 
recognition and 3D auralisation of human and animal sounds in all matters 
concerning sound samples. We house the wax-cylinder collection Berliner 
Phonogramm Archiv (UNESCO Memory of the World) with more than 16.000 early 
recordings of music cultures around the world. We have the relevant technology at 
our disposal as well.  
Regarding this we can support Mr. Loescher with the material itself and the rights to 
use it in the specified research and exhibition context of the proposal. We presume 
that the selection and preparation of the recordings will be done within the project 
itself executed by the project staff with support from our side. We especially look 
forward to testing the software delivered by the Fraunhofer Institute IDMT and the 
Institute for Technical Acoustics RWTH Aachen on our archived material. 
 

 
Yours sincerely 
 

 
 

Prof. Dr. Lars-Christian Koch 
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