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The UCR insect classification contest is an ongoing international competition on insect classification organized by the University of 
California at Riverside under the guidance of Prof. Eamonn Keogh and sponsored by the Bill Gates foundation (http://
www.cs.ucr.edu/~eamonn/CE/contest.htm).The classification of insects is based solely on the acoustic modality (basically wing-
flapping) of 10 insect species with emphasis on mosquitoes. The general aim is to propose an algorithm that is robust enough to 
classify correctly flying insects solely by their wing flapping sound (see Fig. 1 for a characteristic oscillogram of a mosquito wing beat). 
More than 15 international teams take part in this competition that started in July and ends on 16 November 2012. 

From an economic perspective insect pests destroy tens of billions of dollars worth of crops annually and, even worse, still kill 
millions of people by transmitting diseases (e.g., malaria, dengue, Western Nile virus). Of course, at the same time, beneficial insects 
pollinate many crop plant species. Recent advances in sensor technology and pattern recognition are beginning to shape the new 
field of Computational Entomology. If we could inexpensively count and classify insects, we could plan interventions more accurately 
in order to save lives in the case of insect-transmitted disease, and to grow more food in the case of insect crop pests (see link above 
for more details). 

TEIC is participating in the contest as it is a unique chance to objectively assess its insect detectors that have been developed 
during the last two years for the needs of the AMIBIO project. The rules of the contest are that the contestants submit their code to 
be solely evaluated by the organizers. To this end, the organizers released Corpus A that is available to all contestants to tune their 
code. However the assessment is based on Corpus B that is not publically available and therefore unknown to the contestants. Cor-
pus A consists of 500 recordings of 5 insect classes and corpus B of 4500 recordings of the same classes. Using the same approach a 
second corpus of 5000 recordings with 10 classes is recently released and the final evaluation is going to be on unknown recordings 
of the same classes. The identity of all insects will be released after the end of the competition. 

The preliminary results of all teams have demonstrated that it is indeed feasible to classify insects based solely on their wing-flap. 
In addition, there is a steady progress achieved by the optimization process on insect detectors. A close examination of the scores 
shows that TEIC sent its first algorithm on Week_2 (July 2012) and since then 
submitted on a regular basis until Week_15 (October 2012) new algorithms and 
refinements (see tables on the aforementioned link). These refinements allowed 
TEIC to move up from a middle-ranking position in the beginning of the competi-
tion to the second place with a very small margin from the first place. TEIC was 
the first of all international teams to achieve 100% accuracy on corpus A (at week 
6). On corpus A this score has been achieved only by one other team. On corpus 
B, which is the crucial one as it contains data completely unknown to the contest-
ants, TEIC achieved a score of 92.76% in Week_15. This is the second best result 
of all teams, with the best group holding a score of 93.29% (see leader board of 
link above and Fig. 2). 

TEIC will continue refining the insect detectors until the end of the competi-
tion. Subsequently the recognisers will be integrated in the user interface of the 
AMIBIO project after adapting them to the types of insect sound production rele-
vant in Hymettus area (i.e., stridulation, contraction of tymbal muscles etc). 

INSECT CLASSIFICATION AND THE UCR CONTEST 

I. Potamitis, S. Kouzoupis 

Review Article 
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Fig. 2: Recognition accuracy of all TEIC-submitted insect classification algorithms. 
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Fig. 1: Oscillogram of a mosquito wing beat. 
Horizontal axis in seconds. 
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This year was marked up by several important outreach 
events. The AmiBio information day in Athens in May 2012 
(see AmiBio Newsletter, July issue) was followed by the 2nd 
German AmiBio information event, embedded within the 
“8th Science Night” in Bonn on 14th and 15th of  June 2012 
(www.bonner-wissenschaftsnacht.de). The “Science Night” 
was organized under the maxim “life worlds” by the city of 
Bonn together with neighbouring counties, universities, 
scientific institutes, and museums. Under the headline 
“Meaningful animal sounds – eavesdropping operation for 
the assessment of biodiversity” our exhibition stand offered 
a Power Point presentation on the AmiBio project, a video 
on the natural history of a bush-cricket, and a night-time 
bat excursion in the nearby garden of the University Bonn 
campus. Furthermore, we demonstrated audio recordings 
made by AmiBio and other projects, using two laptops with 
sound visualization software, which could be operated by 
the visitors. The event got considerable attention through 
press releases organized by our museum and the univer-
sity’s public relation office, the 3rd German Special News-
letter issue, posters, and objects of exhibition (three birds, 
two anurans, and living crickets and locusts). The ZFMK 
booth was visited by at least 500 people of all age classes, 
including representatives from Bonn University, the Ger-
man Research Ministry, and His Eminence Augoustinos, 
Greek Orthodox Metropolitan of Germany and Exarch of 
Central Europe.  

An excellent opportunity for further international out-
reach and networking was a special session on bioacoustic 
monitoring during the International Union for the Conser-
vation of Nature (IUCN) World Conservation Congress, 6-15 
September 2012, in Jeju, South Korea. This “Olympics for 
nature conservation” brought together around 10,000 
attendants from academia, governmental and non-
governmental organisations, media, and politicians inter-
ested in conservation issues. The special session entitled 
“Bioacoustics for species monitoring - a new tool for Red 
List assessment?” was co-organised by the German Federal 
Agency of Nature Conservation Bonn (Bundesamt für 
Naturschutz – BfN), the IUCN Regional Office Europe 
(http://iucn.org/about/union/secretariat/offices/europe/
about/), and Dr. Axel Hochkirch (University of Trier, Ger-
many), as the leader of the IUCN Grasshopper Specialist 
Group and member of the Species Survival Commission 
(SSC). During two hours, this “Knowledge Café” brought 
together experts from around the world working with 
birds, frogs, and grasshoppers. These specialists confirmed 
that the automation of biodiversity monitoring has the 
potential to be more efficient and economical than classical 
survey techniques.The results were immediately posted by 
Klaus Riede to the IUCN congress blog website (http://
portals.iucn.org/blog/2012/09/11/bioacoustics-preventing-
a-silent-world/), where they are still available. Likewise, the 
Forum page at http://portals.iucn.org/2012forum/?q=0317 
will be maintained by IUCN and will serve as a hub for fu-
ture communication and networking among experts 
(#Forum 0317). 

In Focus 

RECENT ZFMK AMIBIO OUTREACH ACTIVITIES 

K. Riede, O. Jahn, and V. Eschen 

Fig. 3: His Eminence Augoustinos, Metropolitan of Germany (2nd from 
left) and Archpriest Sokratis Ntallis (2nd from right) with ZFMK staff 
members, Dr. Olaf Jahn (left) and PD Dr. Klaus Riede (right). 

Fig. 5: PD Dr. Klaus Riede (3rd from left) talking to Prof. Dr. Jürgen 
Fohrmann, Rector of Bonn University (4th from left), and other visitors. 
On the left Dr. Gustav Peters, curator of ZFMK’s mammalia collection.  

Fig. 4: Scientific project coordinator Dr. Olaf Jahn presenting the 
AmiBio project. 

http://www.bonner-wissenschaftsnacht.de
http://iucn.org/about/union/secretariat/offices/europe/about/
http://iucn.org/about/union/secretariat/offices/europe/about/
http://portals.iucn.org/blog/2012/09/11/bioacoustics-preventing-a-silent-world/
http://portals.iucn.org/blog/2012/09/11/bioacoustics-preventing-a-silent-world/
http://portals.iucn.org/blog/2012/09/11/bioacoustics-preventing-a-silent-world/
http://portals.iucn.org/2012forum/?q=0317
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In Focus 

– FIRST CALL FOR PARTICIPATION – 

INTERNATIONAL AMIBIO WORKSHOP 

“RECENT PROGRESS IN COMPUTATIONAL BIOACOUSTICS  
FOR ASSESSING BIODIVERSITY “ 

12-14 JUNE 2013, BONN, GERMANY 

In the past decade, the area of computational bioacoustics experienced a fast progress and started to gain the interest 
of wider circles of the information technology and biodiversity conservation communities. This resulted in a significant 
increase in the number and diversity of published studies as well as in the use of advanced methods that already have 
been proved to be robust in areas such as speech and audio processing and machine learning. 

Recent progress in computational bioacoustics unfolded the perspective on reliable technology development for the 
automated acoustic monitoring of certain animal species. A number of research and technology development (RTD) 
projects devoted to pest-control and surveys of insects, anurans, birds, bats, and marine mammals were launched, aim-
ing to deploy practical applications of the automated acoustic recognition of species for environmental monitoring. 
Some of these projects developed publicly and commercially available software and databases, which fostered the in-
ternational collaboration and the proliferation of this technology. 

International forums such as the biannual International Bio-Acoustics Council (IBAC) symposia, the “Computational 

bioacoustics for assessing biodiversity” workshop in Vilm 2007, and several other meetings supported the collaboration 

and the exchange of information about the recent advances in the field. In continuation of these efforts, we invite the 
bioacoustics community and interested students to join the AmiBio workshop, which will focus on the practical applica-
bility of computational bioacoustics. 

The workshop aims to enhance the common understanding about the practical use of remote acoustic biodiversity 
monitoring and automated recognition of animal sounds. The benefits and limitations of present-day technologies will 
be a major topic. The workshop is expected to bring together experts and practitioners working in the field of bioacous-
tics from all over the world. 

In the following we provide indicative topics of interest, but the list is not restrictive: 

 Automated acoustic recognition of animal species 
 Automated remote acoustic monitoring of the status of habitats 
 Bioacoustic databases and tools for metadata management 
 Tools for the (semi-)automated processing and annotation of bioacoustic data 
 Interfaces for the visualization of real-time information, results form statistical processing of data, geo-

graphic information systems, etc. 
 Hardware and software tools dedicated to bioacoustics 

Prospective authors are invited to submit an abstract of up to 300 words, on related technological development or 
projects that demonstrate the benefits and practical use of computational bioacoustics. The authors of accepted ab-
stracts will be invited either to prepare a full paper (up to 8 double column pages + oral presentation) or a short paper 
(up to 4 double column pages + poster presentation), which will be published in the workshop proceedings. Please sub-
mit your abstract to Dr. Olaf Jahn and PD Dr. Klaus Riede ({o.jahn.zfmk,k.riede.zfmk}@uni-bonn.de) by 1 Mar. 2013. 

The AmiBio workshop will take place from 12 to 14 June 2013 in the premises of the Zoological Research Museum 
Alexander Koenig (ZFMK), Bonn, Germany. Further details on the workshop and related topics, like logistical aspects, 
will be provided through the AmiBio Web-site http://www.amibio-project.eu/en. 
 

Cover photo: A mosquito Anopheles stephensi  in flight, by Hugh Sturrock — Wellcome Images (http://www.flickr.com/photos/
wellcomeimages/7822307220/). 
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