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A. General Information

Al | Project title
Statistical Relational Learning for Music Information Extraction and Expressiveness Studies from
Audio Recordings
A2 | Acronym
StaRel
A3 | Research domain
Audio signal processing, music information retrieval
A4 | Project goals

This project is strongly interdisciplinary and will bring together efforts from signal processing,
machine learning, logic, music theory and specific cultural knowledge. It will benefit from the
combination of the diverse expertise of the different partners involved. The first main objective of
the StaReL project aims to establish a collaborative network between France and two Latin
American groups. In this sense it will:

*  Promote exchange between members of the distinct groups as well as between seniors and
young researchers.

*  Share consolidated and complementary knowledge of the groups.

*  Create long-term collaboration between the participants : set a collaborative framework

involving France and Latin American countries for future research in the Music
Information Retrieval (MIR) field.

The second main objective of this project is to build innovative models for improving the state-of-
the-art in the field of automatic extraction of musical content information from audio signals,
especially in the context of culturally diverse music and music expressiveness studies. The
expected outcomes of the project include:

*  Methodological outcomes from the exploration of new statistical relational learning frame-
works for music processing to design models capable of handling the complexity of audio
music.

*  Musicological /Cultural outcomes : gaining fresh insight into the understanding of microti-
ming structures in audio recordings of expressive music performances, especially
exploring new types of music.

* Providing new annotated data and ressources (open-source code, evaluation metrics for
algorithms) to the MIR community.




AS

Abstract

The development of computer hardware technology and the proliferation of online music
collections have sustained the development of Artificial Intelligence techniques for music research
in several directions, fostering new interdisciplinary research opportunities. This interdisciplinary
research project aims to develop innovative technological and music-analytical methods to gain
fresh insight into the understanding and modeling of the rhythmic/metrical structure in audio
recordings of expressive music performances. For this, we will explore the use of some new
frameworks developed in the statistical relational learning area that have recently opened
perspectives to model the complex relational structure of musical data. While the approaches we
propose are common to any style of music, we exemplify our methods via an analysis of new
datasets of Latin American music, bringing new musicological insight into some musical genres
that have not yet been explored by the Music Information Retrieval research community. We will
also provide the music research community with new annotated data and software ressources.
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Scientific coordinators at each institution

South America A

South America B

Universidade Federal do Rio de

Institution Universidad de la Republica Institution Janeiro
PI‘O_!eCt Martin Rocamora PrOJ'ect Luiz Wagner Pereira Biscainho
coordinator coordinator
Av. Horacio Macedo, 2030,
Instituto de Ingenieria Eléctrica bloco H, sala 219, gabinete 15
Address Julio Herrera y Reissig 565 Address Cidade Universitaria
11300 Montevideo, Uruguay 21941-598 Rio de Janeiro, RJ
Brazil
Phone/Fax +598 27110974 Phone/Fax +55-21-3938-8195
Email rocamora@fing.edu.uy Email cpneqs@gmail.com
South America C South America D
Institution Institution
Project Project
coordinator coordinator
Address Address
Tel/Fax Tel/Fax
Email Email
France A France B
Institut Mines Télécom —
Institution CNRS-L2S Institution Télécom ParisTech
Proqect Hélene Papadopoulos Proqect Slim Essid
coordinator coordinator
3, Rue Joliot-Curie, 46, rue Barrault,
Address 91192, Gif sur Yvette Address 75013 - Paris
Tel/Fax +33 169 85 0000 Tel/Fax +33 14581 7171
Email papadopoulos@lss.supelec.fr Email slim.essid@telecom-paristech.fr




A7 | Other participating institutions
In South America In France
A8 | List of expected participants (name and affiliation and status : junior, senior )
Brazil:
* (senior) Prof. Luiz Wagner Pereira Biscainho, DSc - DEL/Poli & PEE/COPPE, UFRJ
* (senior) Prof. Wallace Alves Martins, DSc - DEL/Poli & PEE/COPPE, UFRJ
* (junior) Mauricio do Vale Madeira da Costa, MSc (DSc student) - PEE/COPPE, UFRIJ
* (junior) Lucas Simoes Maia, MSc (DSc student) - PEE/COPPE, UFRJ
* (senior) Prof. Pedro Donadio de Toma ¥ Jr., MSc (future DSc student) - DEEC/UFAM
* (junior) Paulo Oliveira Lenzi Valente (BSc student) - DEL/Poli, UFRJ
* (junior) Victor Hugo Macedo Ferreira (BSc student) - DEL/Poli, UFRJ
Uruguay :
* (senior) Prof. Martin Rocamora - School of Engineering, UDELAR
* (senior) Prof. Luis Jure - School of Music, UDELAR
* (junior) Bernardo Marenco (MSc student), School of Engineering, UDELAR
* (junior) Pablo Zinemanas (MSc student), School of Engineering, UDELAR
* (senior) Prof. Pablo Cancela, School of Engineering, UDELAR
* (junior) Ignacio Irigaray (PhD student), School of Engineering, UDELAR
France :
* (senior) Prof. Slim Essid, Telecom Paristech
* (senior) Dr. Helene Papadopulos, CNRS (L2S)
* (junior) Magdalena Fuentes (PhD student), L2S - Télécom ParisTech
* (junior) Research assistant starting in 10/2017 (post-doc), L2S
* (junior) Dogac Basaran (post-doc) Télécom ParisTech
A9 |International Project Coordinator (to be chosen among the Scientific Coordinators

mentioned in A6)

Dr. Helene Papadopulos, CNRS (L2S)




B. Project Details

B1. Project guidelines

This project constitutes a collaborative network that inte nds to promote research activities
in the Peld of Music Information Retrieval (MIR). The fascinating task of understanding how
human beings create and listen to music has attracted atteribn throughout history. Nowadays,
many research belds have converged to the particular goal ainalyzing and formalizing the
complex mechanisms of music. The development of computer hdware technology has made
possible the development of Artibcial Intelligence technjjues for musical research in several di-
rections such as composition, performance, music theory,ral digital sound processing. Music
performance results from the act of interpreting, structuring, and physically realizing a piece
of music. It is a highly complex human activity that involves many facets : physical, acoustic,
psychological, social, artistic, etc. fi]. Understanding and modeling this phenomenon still pre-
sents signibcant methodological challenges. The aim of th&taReL project is to contribute to
the development of new strategies and technologies for auitnatic extraction of musical content
and expressiveness studies. Recent techniques for musidanmation extraction will be explored
in combination with statistical relational learning appro aches that have not been explored yet
for music processing. The specibc goals of StaReL are : to ddep new approaches for music
content information extraction and computational modeling of expressive music performance,
to bring musicological insight into some musical genres thahave not yet been explored by the
MIR community, and to provide the music research community with new data and resources.

The project builds on current work carried out in each team to assemble the necessary tech-
nical infrastructure, create tools, and conduct the analyss to contribute to understanding the
process of human expressive performance. The following ntidisciplinary team of Principal In-
vestigators will lead the project : Slim Essid : Telecom ParsTech, France, expert in temporally
structured data analysis and applications to audio data; Héene Papadopoulos : L2S, National
Center for ScientiPbc Research, France, expert in music they, statistical relational learning,
music information retrieval ; Luiz Wagner Pereira Biscainho : Universidade Federal do Rio de
Janeiro, Brazil, expert in digital audio processing for musc information retrieval and other
applications (audio restoration, automatic quality assesment, etc.) ; Mart®n Rocamora : Univer-
sidad de la Repuyblica, Uruguay, expert in signal processim machine learning, music information
retrieval and computer-aided ethnomusicology.

B2. Project description

B2.1. Goals, motivation, methodology and contribution of e ach participating
institution

B2.1.1. Goals and Motivation

Note : Bibliographical references are annexed at the end ofdet B9.

The aim of this project is to provide new methods for music andysis, and specibcally for afro-
rooted Latin America music, enabled by the analysis of digial audio recordings, to investigate
how humans make their performance expressive. Music perforance as the act of interpreting,
structuring, and physically realizing a piece of music is a omplex human activity with many
facetsNphysical, acoustic, physiological, psychologick social, artistic. Understanding this phe-
nomenon is a question that has attracted the interest of musiologists for over 100 years], 2]. To
date, most musicological research on recorded music have e¢essarily been limited to small-scale
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case studies, due to the amount of humanféort required to analyse even a short audio recording.
Computational models that analyze expressive performancat a lager scale exist, but they are
mainly designed to work on symbolic music (e.g. MIDI format) [4, 32].

Within the last few years, the huge explosion of on-line muss collections has become a great
source of attention in the music industry. The availability of millions of tracks on the Web has
posed a major challenge in terms of searching, retrieving,rad organizing music content. Music
Information Retrieval (MIR) has thus become a very active bdd of research that opens a large
number of perspectives for the music industry and related mitimedia activities. The positioning
of the MIR Peld as a leading research area is reRected for iresice by the increasing number
of projects funded that involve MIR aspects (e.g. ANR-Edis;n3D, FP7 PHENICX and H2020
Audio Commons in the European Union) or the numerous entities that sponsor the main MIR
annual conference, ISMIR (Google, Bose, Pandora, Shazamptname a few). Over the past
decades most of MIR research has focused on popular Westernusic, and most research results
and technologies have a cultural bias towards that cultural context. Although in recent years
there have been increasingféorts in order to develop techndogies that account for the existing
cultural and musical diversity (for instance, in 2011, in the main MIR annual conference, ISMIR,
there was a session dedicated to Onon-Western musicO), mb4R technologies are still oriented
toward Western music.

Careful study of a particular musical tradition outside the Western mainstream music pa-
radigm is expected to contribute to the construction of broader and richer models than those
currently dominating ICT research applied to music [39]. Otherwise, the advances achieved may
actually deepen the existing bias towards the disseminatio and recommendation of a redu-
ced type of music. Also, addressing musical problems in spic cultural contexts may pose
new challenges 39 (see e.g. the European CompMusic Projechttp://compmusic.upf .edu).
For example, the problem of automatic beat tracking has beenthe subject of investigations
for several decades. This has many applications ranging fro musicological analysis to music
synchronization for DJs or the audiovisual industry. While existing algorithms achieve reaso-
nable performance for some types of Western music, they Pnd di fficult to adequately handle
syncopated or polyrhythmic music, such as certain types of rasic with African origins [22].

By combining recent progress in Music Information Retrievd (MIR), which provides tools for
semantic analysis of audio data, and Statistical RelationdLearning (SRL) which provides highly
Bexible and expressive formalisms for modeling music penfimance, we will develop innovative
computational models for analyzing expressive music perfonances of audio recordings. While
the approaches we propose are common to any style of music, vegemplify our methods via an
analysis of new datasets of afro-rooted Latin America musicwhich will contribute to the need
of accounting for cultural and musical diversity in the MIR P eld.

Among the parameters that make each human performance unige, a key action is the
deliberate shaping of some parameters, such as the tempo artde timing, that contribute to
the global rhythmic/metrical structure [ 4]. The metrical structure is one of the most important
aspects of music. It can be regarded as a complex hierarchicstructure and sense of the temporal
structure arises at various time scales (e.g. beat, measure@hrase, form) that are interrelated.
Moreover, this complexity is increased by micro-rhythmic deviations of music that contribute
to make each performance expressive. Microtiming involvesmall-scale temporal deviations of
events in the musical surface with respect to an underlyingsochronous metrical grid (temporally
equidistant beats and/or beat subdivisions) [30]. The systematic use of these deviations can be
of structural importance in the rhythmic and stylistic conp guration of some genres3o, 3].This
project will focus on the analysis of this complex rhythmic/metrical structure and address some
challenges that are conveyed by rhythmic/metrical non-isachronous structures.

In particular we will address the following research quesins :



e How can we model micro-rhythmical properties of audio perfomances ?

e How to integrate these micro-timing aspects into existing nodels for beat /downbeat
tracking ? Does it lead to any increase in performance ?

e Can the model be adapted so as to not only be capable of dealingith non-isochronous
rhythms but also be able to inform (or track) the OswingO or @ythm feelO of a certain
performance ?

B2.1.2. State-of-the-art

Analyzing and formalizing the intricate mechanisms of musc is a very challenging goal for
Artibcial Intelligence. Music audio signals are complex, loth because of the intrinsic nature of
audio, and because of the information they convey. Signal akervations are generally incomplete
and noisy. Besides, the great variability of audio signals rake music signals extremely rich and
complex from a physical point of view. This is in particular due to the many modes of sound
production and the wide range of possible combinations beteen the various acoustic events.
Music audio signals are also complex from a semantic point ofiew and convey multi-faceted
and strongly interrelated information (e.g. harmony, rhyt hm, structure, etc.). Dealing with real
audio recordings thus requires the ability to handle both urcertainty and complex relational
structure at multiple levels of representation. Existing approaches for music retrieval tasks typi-
cally fail to capture these two aspects simultaneously. Unil recent years, these two aspects have
been generally treated separately, probability being the tandard way to represent uncertainty
in knowledge, while logical representation being the standrd way to represent knowledge and
complex relational information.

In modern music theory, metrical structure is described as aegular pattern of points in time
(beats), hierarchically organized in metrical levels [L9]. Attending and entraining to stable perio-
dicities in the perceived rhythms enables listeners to antipate the timing of rhythmic events [20].
This theory has been inRuential in conceptualizations of bat induction, including computational
beat induction and tracking [31]. Despite research advances in the last two decades, the aut
matic beat and downbeat tracking from audio signals in the cae of isochronous pulses remains
a difficult problem [8]. Moreover, there are many examples of rhythmic structuresthat are not
easily mapped to isochronous pulses, particularly in compative musicology/ethnomusicology
[29]. For instance, uneven subdivisions within isochronous bats appear in some parts of Africa
and in several African-diasporic musical forms 29]. Both the cycle and the beat levels are iso-
periodic here, while a pulse at the rhythmic surface level isnon-isochronous. This systematic
temporal deviation from an isochronous grid has been studig, for example, in jazz, samba from
Brazil, and dance-drumming from Mali [29]. However, it is only recently that computational
approaches are applied to this type of problems34, 33].

Traditional probabilistic graphical models and machine learning approaches are not able to
cope with rich relational structure. In practice, most of existing MIR systems have a relatively
simple probabilistic structure and are constrained by limiting hypotheses that do not model
the underlying complexity of music. For simplicity, most existing computational models tend to
focus on a single music attribute. The automatic estimationof the rhythmic/metrical structure
is usually divided into subtasks such as beat tracking, dowheat tracking or semantic structure
segmentation (see 8§, 18] for recent reviews), which is contrary to the human undersanding and
perception of music that is known to process holistically tre global musical context P].

The framework of logic has dfered possibilities to better cgture important aspects of higher-
level musical relational structure and context. In logic-based approaches, background knowledge,
such as music theory, can be introduced to construct rules tht reRect the human understanding
of music. Such approaches have been considered for the task expressive music performance
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[10, 11]. However, logic-based approaches are not able to cope withe uncertainty of audio and
need a transcription step to apply logical inference on a syinolic representation.

Appealing approaches towards a unibcation between logic @hprobability have emerged
within the Peld of Statistical Relational Learning (SRL) [ 12]. Among these approaches, Markov
Logic Networks (MLNs) [13], that combine probabilistic graphical models and Prst-oder logic,
have received considerable attention in recent years. Theyave been successfully applied in
many domains such as image processing or natural language qmessing 14]. Recent work from
the French teams of this projet has shown that Statistical Rdational Learning opens interesting
perspectives for the beld of music content processind$, 16]. SRL models and particularly MLNs
provide a promising framework for designing models for musiinformation extraction in a Bexible
and adaptable manner, which besides could contribute to thenteraction with related disciplines
(e.g. Musicology, Cultural Studies) because they allow modling music rules in a compact and
human-readable way, thus providing an intuitive description of music. The Rexibility of MLNs
opens new perspectives for the design of Rexible and adapti@bmodels for music information
extraction, and in particular complex rhythmic/metrical s tructure estimation which is he main
focus of this project.

B2.1.3. Methodology and contribution of each participating institution

The project will be organized in the 5 work packages (WP) desgbed below, which will be
carried out with the contribution of the di fferent partners. The partners efficiently complement
each other in order to reach the project goals (see section B.for a summary of the expertises
that the participating members of each group bring to the corsortium). Time corresponding
to the deliverables (D) is counted in months (M) from project start. The schedule is given in
section B3.

WP1 - Database construction and signal conditioning (GPA(BR)-UFRJ) The main
Latin American genres this project intends to approach, camlombe and samba, exhibit a stron-
gly rhythmic Ravor inherited from their African roots. Ther efore, the analysis of their particular
swing and expressiveness should focus primarily on tempalated aspects. Learning the under-
lying rhythmic/metrical models and analyzing a large number of examples call for a represen-
tative annotated database of recorded performances. Moreer, the analysis system is expected
to receive at its input some symbolic representation of the elevant features. A possible design
strategy can start by the preparation of two sub-sets : 1) A raduced, controlled reference da-
tabase containing studio quality recordings in which each mstrument is ideally registered in a
separated track, detailedly annotated by hand (this is already available for Candombe); 2) An
extended database prepared from commercial recordings.

Some musical renditions using candombe rhythm may include mlodic instruments or voice
as an extension of its original form. Samba exists in variougquite different) sub-genres, e.qg.
Osamba de roda®, Osamba-enredoO, OpagodeO; in all of thest, oh performances include melo-
dic instruments and voice (a notable exception are samba sdol drums under certain circum-
stances). A properly recorded samba reduced database maydlude percussion only, thus easing
manual annotation. But more complex commercial recordinganust be reduced to the minimum
information of interest. Manual annotation of an extended database can be exhausting, and
automatic (or at least computer-aided) annotation can be mwh welcome. A set of potentially
useful procedures such as sound source separation, onsetatgion, and pitch tracking [ 5] can be
tailored to the project purposes. Segregating percussionot be the Prst target is advisable, but
additional information may be of importance. For instance, a rich information on tempo-related



expressiveness can be derived from the way a singer dividebe melody. An dfort should be
expended in these OdissectionsO and pre-annotations.

e Deliverable D1 (M12) : Dataset of audio recordings for each rasical genre considered, with
annotations of metrical information (beat and downbeat), and temporal location of onsets.

WP2 - Modeling micro-rhythmical properties of audio performances (GPA(UY)-
UDELAR) A Prstgoal of this project is to understand and model micro-hythmical properties
of the music under study. This will be addressed by consideng empirical evidence obtained
directly from measurements of human performances, followa by the application of computer-
aided analysis tools for music rhythm structure modeling. This work package is based on part
of the output of WP1, in which signal processing tools are use to aid the annotation of audio
recordings of music performances. Using the extracted onteand the annotated rhythmic cycles
(beat and downbeat), statistical analysis of the location d sound events and their deviation
from an isochronous metrical grid has to be performed. This Bows the estimation of the actual
location of each subdivision of the metric structure. Care nust be taken in order to properly
deal with sound events which do not necessarily contribute ® debPning the metric structure
(for instance, embellishments which do not belong to the typcal motifs, such as rolls or Rams).
Therefore, the methodology has to incorporate the existingethnographic research concerning the
rhythm of the music considered B4, 3]. The analysis of large collections of events allows the stly
of trends, test the signibcance of hypotheses, and identifthe invariances and diferences among
different music styles performances, and musicians. The ohined information is applied to the
formulation of models of the micro-rhythmical properties of the music under study, comparing
them with the existing musicological knowledge. The modelgproduced will attempt to account
for the role of tempo and dynamics. The results from this workpackage could be relevant outside
the scope of this project, and have implications for musicadgy and even music perception. The
leader of this task will be GPA-UDELAR, with expertise in exp ressive modeling brought by
GPA-UFRJ.

e Deliverable D2 (M12) : Algorithm for the analysis and modeling of the micro-rhythmical
properties of audio performances. Besides, models for the umic rhythms that are currently
considered.

WP3 - Integrating non-isochronous structures into beat/downbeat tracking models
(ADASP) Recentwork have stressed the importance of conducting reaech to provide reliable
beat/downbeat tracking algorithms in polyphonic audio and better methods for the study of
microtiming, especially for Western classical music 38 and non-Western music contexts 84].

Up to now, most existing computational models for modeling he metrical structure of an
audio recording focus on isochronous structures3p]. However, in the context of analyzing re-
cordings of expressive performances, there are numerousamples of rhythmic structures that
are not easily mapped to isochronous pulses. For instancen ithe case of Afro-Uruguayan Can-
dombe, the music style imposes that the rhythm cycle and beat are isochronous and the pulse
at the lowest metrical level (i.e. the tatum) is non-isochronous P4]. In particular, in a 4-beat/16-
subpulse metric cycle the beat subdivision forms a repeatedequence of unequal (mid, short,
short, and long) subpulses. Other factors such as individukinterpretation or mechanical dexte-
rity limitations result in temporal non-isochronous struc tures.

The teams of this project have previously developed probaliistic graphical models for the
task of beat/downbeat tracking, using Hidden Markov Models (HMM) [ 22, 23]. A difficulty that
remains is to jointly estimate several metrical levels thatare strongly interrelated (e.g. beats,
downbeats and semantic structure levels are interrelated) A line of research that is currently
explored by the French partners is to develop a conditional andom Peld (CRF) model that mo-



dels jointly several temporal scales. The StaRel project Wi explore the possibility of integrating
non-isochronous structures into traditional beat/down-beat tracking HMM/CRF models. For
this, following previous work by the French partners [36], the HMM/CRF models will be conver-
ted to MLNs. Then it will be possible to add rules modeling micro-timing and non-isochronous
structures. It will be interesting to explore the possibility to combine training with expert musi-
cological knowledge 37] for such models. This aspect could build on the recent GPA (IR)/UFRJ
joint work [ 22] that explore both, but separately, expert knowledge and training strategies for
beat and downbeat tracking.

The leader of this task will be ADASP but will require experti se in micro timing modeling
from GPA(UY)-UDELAR, expertise in MLNs from CNRS / L2S and mu sical knowledge from
GPA-UFRJ.

e Deliverable D3 (M24) : Beat/downbeat tracking system.

WP4 - Management (CNRS / L2S, all) Ensure the dfective management of StaReL and
wide dissemination of its outputs. The project will be led by the Coordinator Papadopoulos, in
consultation with the Pls from each institution involved in the project. The aims of this task
are to master the scientibc risks, respect the costs and dejls, ensure a coherent advancement of
the other subprojects and correspond with the AmSud examin#ion office. Deliverables of this
task are annual reports on developed work and féective coststo funding authorities.

e Deliverable D4.1 (M9) : Ongoing report.

e Deliverable D4.2 (M24) : Final report.

WP5 - Dissemination (all) Share the results of the StaReL project with the scientiPc
and academic music research community. It includes the edibn of a website presenting the
project, the publication of the project results in scientibc conferences, and the organization of a
scientipc workshop. This workshop should take the form of asmmer school and target primarily
young researchers (MSc and PhD students) from France and Lah America, even if they do not
participate in the project StaReL.

e Deliverable D5.1 (M1) : Establish project web site and socib@media channels.

e Deliverable D5.2 (M21) : Project workshop and initial data and software release.

B2.2. Project scope

The main goal of StaReL project is to establish a collaboratve framework in which to develop
innovative technologies for automatic extraction of musi@l content and expressiveness studies.
The models will be designed within the framework of Statistcal Relational Learning, particularly
MLNs and thus will be capable of handling audio musical natue and cultural specibcities in
a Rexible manner, with special focus in accounting the expigsiveness as a particular case of
uncertainty in the audio signal. The models will be tested incultural diverse scenarios and new
evaluations will be introduced in order to asses their perfomance.

Particular focus will be on promoting mobility within the me mbers of the groups, specially in
the case of young researchers as PhD students and new teackeA workshop in Latin America
is planned to be organized as an opportunity for the exchangdetween the participants of the
project with students and researchers from other institutions. This workshop would be also
an occasion for broadcasting and discussing the results aled to the project. Finally, all the
computer code developed in the context of this project will ke open source, and the results and
publications will be shared with the scientiPc community. Joint publications and new ideas for
collaboration in the future in new projects and co-tutored theses are also expected outcomes of
StaReL project.



B2.3. Expected results

Research and technical outcomes Several scientibc and technical outcomes are to be ex-
pected from this project :

1. Methodological aspects (interesting for many other type of music including Jazz, baroque,
classical music)
e Models for analyzing/modeling expressive music performace on audio rather than sym-
bolic music.
e Flexible models for modeling micro-rhythmical properties of audio performances.
e Combining micro timing analysis with traditional larger ti me-scale analysis.

2. Musicological/Cultural studies
e Contribute to exploring new types of music within the MIR peld to reduce the cultural
bias of most MIR technologies that have focused on the mainseam of popular Western
music [35].
3. Improving data and resources for the MIR community
e Improving existing and creating new datasets (Candombe, Saba) and release them to
the MIR community.
e Creating new evaluation measures for micro-timing analys.

Additional outcomes and outreach

e Create a website about the project.

e Release annotated datasets and open-source code.

e Dissemination of the work in journal articles and conferene proceedings (targeted journals
include IEEE/ACM Trans. Audio, Speech, Lang. Proc., J. Acoustical Soc. Am., J New
Mus Research, Empirical Musicology Review, J. Am. Musicolgical Soc., J. Royal Musical
Assoc. Possible conference venues will include : Int. Soc. Mic Inf. Retrieval Conf., IEEE
Int. Conf. Acoustics, Speech, Sig. Proc., Rhythm Changes, &.)

e Propose special session on micro timing analysis in a confarce (ISMIR 2019, EUSIPCO
2019).

e Submit a tutorial proposal for students bringing together students from France/Uruguay.

e Participate in the main MIR annual conference : ISMIR 2018. It will be in France and
French Pls are part of the committee.

e Organization of a workshop (summer school) in Latin Americafor the exchange between
the participants of the project with students and researches from other institutions.

B3. Schedule, with main execution stages

We provide here a work plan that can help assessing the progss of the project and help
evaluating whether the goals can be realistically achievedThe work packages (WP) and delive-
rables (D) are described above, in Section B2.1.3Methodology Time is counted in months (M)
from project start.

Copyright and IPR of code and data: The partners will own the code and data generated
during their joint work during this project in equal shares, unless an agreement to the contrary
is made in advance of data production. Data will be publishedusing a Creative Commons
Attribution (CC-BY) licence, in order to ensure that it can b e reused and extended freely.
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B4. Contribution of each participating institution

The goals addressed in this project are strongly interdisg@linary, as they involve signal
processing, machine learning, logic, music theory, cultual specibc knowledge, etc. It will benebt
from the combination of the expertise of the distinct partners involved. The contribution of each
partner is summarized in the following.

Uruguay : The Audio Processing Group from Universidad de la Republia (GPA acronym
in Spanish), is an interdisciplinary research group expeenced in digital signal processing, time-
frequency representations, and music content extractionamong others. The GPA-UDELAR will
contribute to the project with its valuable experience in developing tools for cultural specibc
music information extraction and particularly for rhythm a nalysis. The GPA (UR) has been
working in the development of tools for the automatic transaiption and analysis of percussion
music, considering an Afro-Uruguayan rhythm called Candonbe as a case of study. This includes
the development of a rhythmic pattern tracking algorithm ai ming at Pnding the metric structure
from an audio signal and the application of computational tools to study improvisation and
performance R5, 22, 26, 24, 28]. The GPA thus will take an important roll in dePning strateg ies
for the identibcation of useful features and logic structues for describing micro-rhythm and
expressiveness. Existing resources : Candombe datase®8|22].

France : The two French partners, the Audio Data Analysis and Signal Processing (ADASP)
team and the Music and Audio group at CNRS / L2S teams share a common interest for music
signal processing, in particular music content informatian extraction and music indexing, and
have already developed models for beat/downbeat trackingThey are moreover co-supervising
a PhD thesis work on this subject that will serve as a basis fo'WP3. They have developed
complementary types of expertises that will be valuable in his project. In particular, they have
both developed expertise in models for Statistical Relatioal Learning that have recently raised
interest in the MIR community (see the two tutorials [ 15], [16]) and that will allow modeling
rhythmic/metrical timing for musical expressiveness in this project (WP2, WP3). Also, the
ADASP team possesses a large number of audio databases thatilbe very helpful to the
testing and evaluation of the models that will be developed diring this project.

Brazil : Considering the expertise of the GPA(BR)-UFRJ, its main potential contribution
is related to digital signal processing strategies. The desiption and study of real musical per-
formances under various aspects is one of the main current search targets of the group. In
particular, the automatic extraction of features related to expressivity (e.g. note onsets/dfsets,
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dynamics, pitch and timbre variation) from recorded audio has been focused on. At a lower level,
effective tools for sound source separation, pitch contour dtermination, onset detection, signal
synchronization, etc. are under investigation. The GPA(BR)-UFRJ can certainly contribute in
the organization and annotation of the Brazilian part of the reference database of Latin Ame-
rican music, and in the pre-processing of recordings to exact relevant information that will
serve as input to the analysis system. As to machine learningtrategies, the group has applied
from HMM models to deep learning to problems like metrical tracking, algorithmic composi-
tion, harmonization, and even speech recognition, and canlso contribute with the team in this
context.

B.5. Regional Aspects

Several mechanisms are put in place to stimulate fective sdentibc interactions between the

participants.

e The partners have complementary expertise. The synergy b&ieen these expertises is a
key to the success of the project, which thus ensures that the will be a close scientibc
interaction between the partners.

e Practical arrangements for the implementation and managenent of the project : a com-
mon repository will be created. Participants will interact during the year via tools to
communicate by visio conferences.

e Workshop : It is planned to organize a workshop in Latin America as a way of broadcasting
the obtained results and sharing the knowledge generated Wiin the scope of the project
with the community (especially young researchers such as MSand PhD students). This
workshop is going to be organized mainly by UFRJ, while the catinuous broadcasting is
going to be performed by all the partners, with main responsdbility of UR for organization
purposes.

e The mobility of PhD and post-doc students will lead to student co-supervision by senior
researchers. The senior researchers will explore other Pmeing opportunities to further ex-
plore the topics developed in the project, which will favor future PhD thesis co-supervision
between France and Latin America.

e Yearly plenary meetings are planned, where the core of the mject participants plus the
whole team at each local site will attend presentation of adances by the project partners
and discuss the project results and orientations. The main onference of the Music Infor-
mation Retrieval research community, ISMIR, will be hosted by France in Paris in 2018.
PI Slim Essid is one of the organizers. This ensures that alllie participants of the project
will gather in Paris in 2018.

B6. Institutions and CVs of coordinators

B6.1. Description of each participating institution

GPA(BR)-UFRJ GPA(BR)-UFRJ The Audio Processing Group (GPA) is a research group
established in 2001 by Prof. Luiz Biscainho at the Federal Uiversity of Rio de Janeiro (UFRJ),
which includes external researchers and graduate/undergduate students. The mission of the
GPA is to promote professional/academic education and knowedge production/diffusion in the
area of digital audio processing, with applications in culure, entertainment and telecommuni-
cations. Besides several topics related to music informadin retrieval (e.g. melody transcription,
sound source separation, and rhythmic/metrical analysis) audio restoration, audio quality as-
sessment, and acoustic node localization may be highlighteamong the group main research sub-
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jects. GPA projects have received support from public Braziian agencies (e.g. CNPq, CAPES,
FAPERJ) as well as private collaborating companies (e.g. HB. It is part of the Signals, Mul-

timedia, and Telecommunications lab, which is leaded by 7 fl-time professors all with the

(undergraduate) Dept. of Electronics Engineering and the @raduate) Electrical Engineering
Program at UFRJ.

GPA(UY)-UDELAR The Audio Processing Group (GPA) is an interdisciplinary research
group with members from the School of Engineering and the Sabol of Music of the Universidad
de la Republica (UDELAR), Uruguay. Its mission is the devebpment of digital signal processing
techniques and its application to audio with musical contert. In particular, techniques of time-

frequency representation, separation of sources in polyginic audio and extraction of musical
content (melody, rhythm, harmony, etc.). The group also studies the application of these tech-
nigques in problems such as content-based music search, anfie analysis, transformation and
resynthesis of audio for electroacoustic composition andwdiovisual arts. Its members combine
experience and training in signal processing, machine leang, music and technology. It was crea-
ted in 2005 and since then is leaded by Luis Jure and Mart®n Ramora (full-time professors). It
also includes two other assistant professors, two teachingssistants and graduate/undergraduate
students. The group has carried out 5 research projects funell by local public institutions and

has active collaborations with researchers abroad.

CNRS / L2S The Music and Audio Group (MAG) is and emerging research teamthat is
part of the Laboratoire des signaux et Syseémes (L2S). L2Sd a Joint Research Unit from the
Centre national de la recherche scientibque (CNRS)Ecole CentraleSupelec (CentraleSup/Oelec)
and Universit/Oe Paris-Sud (UPS) that gathers more than 120esearchers and covers multiple
scientibc disciplines related to applied mathematics and mgineering sciences. The MAG is com-
posed of one permanent researcher, 2 PhD students and 2 podbcs. Researches in the MAG
are oriented towards audio signal processing, sound and migscomputing, music information
Retrieval and computational musicology.

Telecom ParisTech (ADASP) Telecom ParisTech (formerly known asEcole Nationale Su-
perieure des Telecommunication$ is one of FranceOs leading graduate engineering schoolsl a
considered as the best school in the beld of Communication aninformation Technologies. The
school was founded more than a hundred years ago and is cladsamong the Grandes Ecoles
dOlIngenieurs. It hosts a student body of more than 1200 studts and a faculty of about 150 full-
time staff. Research is conducted within LTCI (Laboratoire de Traitement et Communication
de IOInformation) covering all the sciences and techniquéisat fall within the term Olnformation
and CommunicationsO : Computer Science Networks, Commurations, Electronics, Signal and
Image Processing, as well as the study of economic and socedpects associated with modern
technology. Telecom ParisTech will be involved in the projet through the Audio Data Analysis
and Signal Processing (ADASP) team. This team brings togetler 7 permanent stdf members (in-
cluding 4 full professors), 10 post-docs and engineers and PhD students who develop new data
analysis methods primarily targeting audio data. The groupOs main expertise is in signal proces-
sing and machine learning, especially data decompositionral representation learning methods,
notably sparse representation learning, as well as parameat modelling methods. Such methods
are used to address essentially two types of tasks : sourcepsgation and human activity-related
scene and content analysis, especially using classibcationethods. These tasks are applied in
machine listening, music information retrieval, heterogeneous, multiview or multimodal data
analysis, especially multimedia content, physiological gnal analysis, especially M/EEG data,
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audio signal transformation (denoising, enhancement, dezverberation, spatialisation), musical
acoustics.

B6.2. Curriculum vitae of each participant

CV of all the coordinators are attached at the end of Part B.

B7. Additional information

B7.1 Experience of the coordinators in similar projects

Slim Essid has been actively involved in various French and European rgearch projects among
which are Quaero, Networks of Excellence FP6 Kspace and FP7[R.ife, as well as FP7 colla-
borative projects REVERIE and LASIE. For most of these projects he especially acted as a
local coordinator, managing the Telecom ParisTech reseahers involved (he has for instance
supervised 12 post-docs funded by those projects). As partfahe Quaero project, he contri-
buted to various music-analysis related tasks : he co-supeised the PhD work of Cyril Jo-
der on music-to-score alignment, the PhD work of Remi Foucad on music autotagging, the
post-doc work of Thomas Fillon on beat detection, and the deelopment of the Yaafe software
[http://yaafe.sourceforge.net/] by Benoit Mathieu.

Helene Papadopoulos has been actively involved in various European and internaibnal re-
search projects among which are Ecoute, Quaero and Impulsehere she acted as a coordinator
between France and the USA. During these projects, she has ba especially involved in tasks
related to metrical structure estimation. Her experience n the recent research project Stamus
within the 7th European Community Framework Program has allowed her to explore the pers-
pectives dfered by the emerging statistical relational leaning beld for the analysis and processing
of music.

Luiz Wagner Pereira Biscainho acted as Brazilian Coordinator of the projectMusic Signals
Analysis, run between 2012 and 2016 in collaboration with GPA(UY)-UDELAR, aimed at several
aspects related to music information retrieval. The problems of rhythmic, metrical, and melody
tracking themselves induced the investigation of &ective tools for sound source separation and
time-frequency analysis, among others. Supported by CAPE®Brazilian agency and by UDELAR,
the project allowed researcher (short) visits and student {ong) visits from/to both countries,
and generated a set of publications, MSc dissertations, andDSc theses. Prof. Biscainho also
acted as Brazilian Coordinator of a collaboration run from 2010 to 2014 with the HP Labs in
Palo Alto, supported by HP Brazil. Under the names of MUQUE-AS and MeDAL, this research
project approached various problems along its dierent phases : 1. automatic tools for quality
assessment of acoustically degraded high-quality speechperating with/without reference ; 2.
indoor sound source localization using multiple microphoms ; and 3. indoor acoustic sensor self-
localization using multiple controlled sound sources. Thaespective bPndings yielded a signibcant
list of publications.

Martin Rocamora takes part in the project Interpersonal Entrainment in Music Perfor-
mance (IEMP), as collaborator and visiting fellow, contributing with expertise in rhythm ana-
lysis of Candombe music from Uruguay. IEMP is an interdiscidinary research project, based
on a large-scale international collaboration between a grnop of scholars with a common interest
in interpersonal coordination and synchrony in music-makig. It is funded by the UKOs Arts
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and Humanities Research Council (AHRC) for two years from Agil 2016. The project is led by
Martin Clayton and Tuomas Eerola at Durham, with internatio nal co-investigators Antonio Ca-
murri (Casa Paganini - InfoMus, Genoa) and Peter Keller (MARCS Institute, Western Sydney
University). These investigators collaborate with a wider international group of researchers with
interests in musical entrainment and expertise in a wide varety of musical traditions - including
India, Mali, Tunisia, Uruguay and Cuba. He also took part in t he project Music Signals Analysis
(2012 - 2016), previously described, which aimed a collabation between the research groups
GPA(BR)-UFRJ and GPA(UY)-UDELAR, concerning music inform ation retrieval problems.

B7.2. Main activities and their relationship with the proje ctOs main goal, com-
plementary fundings expected or already obtained

GPA(UR)-UDELAR A research strand that we are currently conducting, in closecollabo-
ration with GPA(BR)-UFRJ, is the development of tools for th e analysis of percussion music,
considering the Afro-Uruguayan Candombe as a case study. lour recent work, we have conbr-
med that standard state-of-the-art algorithms for beat/do wnbeat tracking achieve very limited
performance when processing Candombe recordings, and weueaproposed an algorithm based
on the detection of rhythm patterns following a Bayesian mocel with very encouraging results
[22]. Based on the diferences and similarities of the detected atterns, we applied this type of
methodology to the study of performance schools and persohatyles [25]. We have also imple-
mented tools for the recognition of percussion sounds fromeal performances and their automatic
transcription using multimodal information [ 26, 27]. In turn, we have produced an audiovisual
dataset of renowned Candombe performers together with anrtations and content descriptors
[28]. This dataset has unique characteristics in both the techiical and the musical, which make
it a valuable resource that can be used in MIR research, musaogy and music learning. More
recently we have been conducting a study on the micro-rhythnic properties of the rhythmic
patterns of Candombe R4], leading to a novel description of its non-isochronous rhthm/metric
structure. Currently, we are taking part in an interdiscipl inary research project on the study of
synchronism and interpersonal coordination in musical pra&tice, in which we seek to apply and
extend existing methods to the analysis of Candombe audio ahvideo recordings.

GPA(BR)-UFRJ Apart from the collaboration with GPA(UY)-UDELAR, GPA(BR) -UFRJ
have worked on problems like automatic rhythmic analysis, atomatic harmonization of OchoroO
(music genre from Rio de Janeiro), segregation of percussvinstruments from a single mix-
ture, decomposition of audio signals into OtonalO and OtraientO components, alternative time-
frequency representations, and detailed transcription of3ute and piano recordings. Such topics
are object of theses, dissertations and undergrad projeciwith some related publications.

CNRS / L2S The Music and Audio Group (MAG) main expertise is in audio signal proces-
sing, sound and music computing, music information retrieal and computational musicology. It

has developed expertise in models for Statistical Relatioal Learning applied to music processing
that will be of key interest to this project [ 16, 36]. It has published several papers related to the
topic of metrical structure analysis.

Telecom ParisTech (ADASP) The Audio Data Analysis and Signal Processing groupOs
main expertise is in signal processing and machine learningspecially data decomposition and
representation learning methods, notably sparse represéation learning, as well as parametric
modelling methods. It has a recognized expertise in machinkearning for temporal data analysis
, In particular multiview learning methods and discriminat ive learning methods that will be of
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particular interest to this projetc. The group has already published several papers on the topics
of beat and downbeat tracking, that will serve as a basis for his project. Further, the ADASP
team has a strong experience in large scale collaborative pjects and has been involved, for
instance, in the national projects ANR-DESAM, ANR-SARAH, R OMEO, and the international
projects QUAERO, Freetel, but also in the networks of excelence FP6 K-space and FP7 3Dlife
and in the FP7 integrated projects REVERIE, VERVE and LASIE. The group has also tight
connections with industry (and in particular with Technico lor, Deezer, FT Orange, INA, RTL,
Thales, Total, etc.).

B7.3. Perspectives of continuing collaboration after proj ect Pnancing is over

This project represents a unique chance to start a tight colaboration between the four
hosts and has a great potential for creating long-term coll&dorations and mutually benebcial
cooperation. However, it is important to underline that the hosts already know each other for
several years and have at several occasions expressed a naltmotivation to start research
collaboration. In particular the French Pls co-supervise the PhD thesis of Magdalena Fuentes
who is a former student of the GPA (UR) in Uruguay. Magdalena has already spent some time
GPA during her brst PhD year. The GPA (UR) and UFRJ have already collaborated in the past.
The fellowship will be the Prst research collaboration betveen the four hosts, but the previous
common activities and the strong motivation of the four hosts for collaboration provides a very
high likelihood for a sustainable collaboration after the end of the project. In particular, the Pls
have the strong motivation to establish PhD co-supervisiors between France and Uruguay/Brazil
to explore further the topic of this project.

B8. International referees

Suggest names of at least 3 international referees to evaltethe project. These researchers
should not be connected to people in the project.

1. Dr. Matthew Davies, INESC TEC, (mdavies@inesctec.pt)

2. Dr. Fabien Goujon, Pandora, (fgouyon@gmail.com)

3. Prof. Xavier Serra, Universitat Pompeu Fabra (xavier.seara@upf.edu)

4. Prof. Mark Sandler, Queen Mary University of London (mark.sandler@qgmul.ac.uk)

Names of referees who should not review this project in your ginion (optional)
1. N/A

B9. Public and private support obtained related to the proje ct
1. Previous project STIC AMSUD / MATH AMSUD ? NO
2. If YES, indicate the code, the year and the name of the projet : N/A
3. Other public support in the past (ECOS, COFECUB, CNRS, European Union, etc.) N/A
4. Other private support in the past : N/A
5. Prospects for public or private support in the future : the participants are planning to

apply for an ECOS funding in 2018. They also plan to apply fromCNRS PICS fundings
in the future, and for fundings to support co-supervised thesis.
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Slim ESSID - Curriculum Vitae

Full Professor - Head of the Audio Data Analysis and Signal Processing team

Images, Signals & Data Department web: http://www.telecom-paristech.fr/~essid
Télécom ParisTech, Institut Mines-Telecom e-mail: slim.essid @telecom-paristech.fr
46, rue Barrault, 75013 Paris — France phone: +33-14581 7171

Research Interests —

— Machine learning for temporal data analysis, especially multiview and multimodal learning.
— Applications to machine listening, music and multimedia content analysis, and multimodal perception
for human behaviour analysis and social signal processing.

Degrees —

2015 Habilitation (HDR) DEGREE, UNIVERSITE PIERRE ET MARIE CURIE (UPMC).
2005 PhD in Signal Processing, UNIVERSITE PIERRE ET MARIE CURIE.

2002 Master of Science in Digital Communication Systems, TELECOM PARISTECH.
Positions —

Since 2016 Full Professor, Télécom ParisTech (TPT).

Since 2015 Head of the Audio Data Analysis and Signal Processing (ADASP) team (formerly AAO), Télécom
ParisTech.

2006-2015 Associate Professor, Télécom ParisTech.

2002-2007 Teaching assistant (vacataire), Université Paris Descartes (2007), ESME-SUDRIA (2002-2005),
Université Paris-Est Créteil (2004).

2002-2005 Research assistant (allocataire de recherche), Université Pierre et Marie Curie.

Publications —

— 19 journal papers and book chapters and 65 conference papers (full liston http://telecom-paristech.
fr/~essid/publications.htm).
— Bibliometry (Google Scholar): 1394 citations, h-index: 20, i10-index: 38 (as of April 2017).

Supervision —
— 15 PhD students (co)-advised since 2007, 5 graduated.
— 12 post-docs and 2 engineers (co)-advised since 2007.

Funded research projects —

— Active involvement in 26 funded projects including: 5 European (2 NoEs), 9 as PI, 12 as local coordinator
at TPT, 13 with industrial partners.
— 3 industrial PhD projects (CIFRE): 2 with INA (institut national de 1’audiovisuel) , 1 with Technicolor.

Scientific impact and service —

3 tutorials designed for, and presented at 2 international conferences (ISMIR 2013, ICME 2014) and

1 international summer school (Mediasense 2012); various talks delivered at academic and industrial

seminars (Univ. Tokyo, New York Univ., Univ. Sao Paolo, Stanford, Technicolor, Spotify...).

— Technical program committee member and reviewer for various conferences and journals, especially
various IEEE transactions.

— General co-chair of the future ISMIR 2018 conference, and international workshops: WIAMIS 2013 and
the Workshop on Musical Timbre in 2014 ; session chair at 3 international conferences; co-organiser of
a EUSIPCO special session and 2 ACM MM Challenges.

— Expert for various research funding agencies (ANR, OSEO, Dutch Technology Foundation).

— ACM sigmm member and Senior IEEE Member.



HELENE PAPADOPOULOS papadopoulos@lss.supelec.fr
Laboratoire des Signaux et Systémes
3 rue Joliot-Curie, 91192 Gif-sur-Yvette, France

1 Academic Positions, Awards

Since 2012 Researcher at CNRS, Laboratoire des Signaux et Systemes (L2S), UMR8506

Mar. 2014 - Mar. 2016  Visiting Research Scientist at Columbia University in the City of New York, with a
European Marie Curie Fellowship (Call: FP7-PEOPLE-2012-I0F)

Sep. 2011 - Aug. 2012 Post-doc at Victoria University, BC, Canada, with a BRPD grant

Sep. 2010 - Aug. 2011 Research and Teaching Fellow, Paris-Sud University

2 Education

2010  PhD: Joint Estimation of Musical Content Information From an Audio Signal, IRCAM, Université Pierre
et Marie Curie, France

2006  Engineering Degree from Ecole Nationale Supérieure de l’E'lectronique et de ses Applications (ENSEA)

2006  MSc Degree in Image, Signal Processing and Artificial Intelligence, University of Cergy Pontoise

3 Research Activities and Service to the Profession

Keywords: Audio Signal Processing, Sound Modeling, Music Information Retrieval, Machine Learning, Mu-
sic Perception and Cognition, Music Content Processing, Classification, Statistical Relational Learning, Inverse
problems and Sparse Signal Representations.

Reviewer: Journals: Computer Music Journal, IEEE Transactions on Audio, Speech and Language Pro-
cessing, IEEFE Signal Processing Letters, IEEE Multimedia; Conferences: ISMIR 2012, DafX 2012, AES 2013,
SMC 2013, ICASSP 2013, ISMIR 2013, ICASSP 2014, ISMIR 2014, EUSIPCO 2015, WASPAA 2015, ICASSP
2015, ISMIR 2015, EUSIPCO 2016, ICASSP 2016, ISMIR 2016, EUSIPCO 2017, ISMIR, 2017, WASPAA 2017,
ICASSP 2017.

Committee membership: Technical committee Audio and Acoustic Signal Processing of the IEEE Signal
Processing Society (IEEE AASP TC) 2013-2016; Technical committee Acoustique, Sound and Music Signal
Processing of the EURASIP society (EURASIP ASMSP SAT) since 2015.

Expert Reviewer: Marie Curie BeIPD - COFUND 2014 of the 7éme programme cadre (FP7) de la Com-
mission Européenne; Agence Nationale de la Recherche.

Service: Session Chair ICASSP 2015; Member of the Program Committee, ISMIR 2016, ISMIR 2017; Area
chair ICASSP 2017; Tutorial chair ISMIR 2018.

Publications: available at http://hal.archives-ouvertes.fr/

4 Teaching

Since 2013: Acoustique Musicale Et Audio-acoustique, ENSEA; Since 2015: Audio-Parole-Musique, ENSEA;
From Fall 2016: responsible for the Music Signal Processing course, ATSI Master, Paris-Saclay — ENS -
CentraleSupélec.

5 Mentorship

2 PhD students and 4 MSc. students and 10 UG students.



Martin Rocamora

rocamora@fing.edu.uy
http://iie.fing.edu.uy/~rocamora/

Education

PhD student in Electrical Engineering, Signal Processing, Universidad de la Republica.
Thesis proposal: “Computational tools for percussion music analysis: the
afro-uruguayan candombe as a case study’.
http://iie.fing.edu.uy/~rocamora/phdthesis/

M.Sc. degree in Electrical Engineering (2011), Signal Processing, Universidad de la Reptblica.
Thesis: “Singing voice detection in polyphonic music”.
http://iie.fing.edu.uy/~rocamora/mscthesis/

B.Sc. degree in Electrical Engineering (2004), Telecomunications, Universidad de la Repiblica.
Thesis: “Tararira: Query by humming system”.
http://iie.fing.edu.uy/investigacion/grupos/gmm/proyectos/tararira/

Academic positions

Currently holds a full-time position as Assistant Professor in Signal Processing with the Elec-
trical Engineering Department, Universidad de la Repiblica, Montevideo, Uruguay.

Worked in the telecommunication industry between 1998 and 2005. In 2005, started working
as lecturer at Universidad de la Reptblica, in the School of Engineering and in the School of
Music. Worked as Teaching Assistant in Music and Technology at the School of Music until 2016.

Teaching experience

Experience in teaching acoustics, machine learning, programming and signal processing, and
with the creation of courses in the field of audio signal processing in graduate/undergraduate
programs at the School of Music and at the Electrical Engineering Department.

Research and development

Founding member of the Audio Processing research group (GPA), Universidad de la Reptblica.
http://iie.fing.edu.uy/investigacion/grupos/gpa/

Participated in a total of 5 funded projects in the field of signal processing applied to music.

Development of an automatic audio recognition system for the measurement of advertising
spots occurrences on radio and TV, which has been integrated into two commercial products:
AV/Auditor http://www.avauditor.com/ and AV /Music http://www.avmusic.com.ar.

Scientific services

Member of the organizing committee of the International Csound Conference (2017) and the
Latin American Congress of the Audio Engineering Society (2011).

Reviewer for the International Computer Music Conference (2010), International Society for
Music Information Retrieval Conference (2012-2014), Brazilian Symposium on Computer Music
(2011, 2017), Ibero-American Congress on Pattern Recognition (2015), Audio Engineering Confe-
rence AES-Brazil (2014), and Latin American Congress of the Audio Engineering Society (2011).



Selected publications

L. Jure and M. Rocamora, “Microtiming in the rhythmic structure of candombe drumming
patterns,” in Fourth International Conference on Analytical Approaches to World Music (AAWM
2016). New York, USA, 8-11 jun. 2016

I. F. Apolinario, L. W. P. Biscainho, M. Rocamora, and P. Cancela, “Fan chirp transform with
nonlinear time warping,” in Proceedings of the 13th Brazilian AES Audio Engineering Congress.
Sao Paulo, Brazil, pp. 62-68, 2015

M. Rocamora, L. Jure, B. Marenco, M. Fuentes, F. Lanzaro, and A. Gémez, “An audio-visual
database of candombe performances for computational musicological studies,” in Proceedings of
the II Congreso Internacional de Ciencia y Tecnologia Musical (CICTeM 2015), pp. 17-24, 2015

B. Marenco, M. Fuentes, F. Lanzaro, M. Rocamora, and A. Gémez, “A multimodal approach for
percussion music transcription from audio and video,” in Proceedings of the 20th Iberoamerican
Congress on Pattern Recognition (CIARP 2015). Montevideo, Uruguay, pp. 92-99, 2015

M. Rocamora and L. W. P. Biscainho, “Modeling onset spectral features for discrimination
of drum sounds,” in Proceedings of the 20th Iberoamerican Congress on Pattern Recognition
(CIARP 2015). Montevideo, Uruguay, pp. 100-107, 2015.

L. Nunes, M. Rocamora, L. Jure, L. W. P. Biscainho “Beat and downbeat tracking based on
rhythmic patterns applied to the uruguayan candombe drumming”. Int. Society for Music In-
formation Retrieval Conf., 16th ISMIR, Mélaga, Spain, pp. 264-270, 2015.

M. Rocamora, L. Jure, L.W. P. Biscainho “Tools for detection and classification of piano drum
patterns from candombe recordings”. Proceedings of the 9th Conference on Interdisciplinary
Musicology, CIM14. pp. 382-387, Berlin, Germany, 4-6 December, 2014.

M. Rocamora, P. Cancela, A. Pardo “Query by humming: Automatically building the database
from music recordings”. Pattern Recognition Letters, Volume 36 (0), pp. 272-280, 2014.

M. Rocamora, A. Pardo “Separation and Classification of Harmonic Sounds for Singing Voice De-
tection”. Progress in Pattern Recognition, Image Analysis, Computer Vision, and Applications,
Springer, Volume 7441, pp. 707-714, 2012.

L. Jure, E. Lopez, M. Rocamora, P. Cancela, H. Spontén, 1. Irigaray “Pitch content visualization
tools for music performance analysis”. Int. Society for Music Information Retrieval Conf., 13th
ISMIR, Porto, Portugal, pp. 493-498, 2012.

M. Rocamora, P. Cancela “Pitch tracking in polyphonic audio by clustering local fundamental
frequency estimates”. Brazilian AES Audio Engineering Congress, 9th. Sao Paulo, Brazil, 2011.

P. Cancela, E. Lépez, M. Rocamora. “Fan chirp transform for music representation”. Int. Conf.
on Digital Audio Effects, 13th. DAFx-10, Graz, Austria, 2010.

P. Cancela, M. Rocamora, E. Lépez. “An efficient multi-resolution spectral transform for music
analysis”. Int. Society for Music Information Retrieval Conf., 10th ISMIR, Kobe, Japan, 2009.

Professional Affiliations

Member of the Audio Engineering Society (AES), the Institute of Electrical and Electronics
Engineers (IEEE), the Asociacién Uruguaya de Reconocimiento de Patrones, the Asociacién
Uruguaya de Actstica and the Sistema Nacional de Investigadores in Uruguay (candidato).

Skills

Languages: Spanish (native language), English (fluent), Portuguese (basic)
Computing: Python, Java, C/C++, Matlab, GNU/Linux, Csound, Pure Data, Processing
Sound: experience in sound recording and audio engineering for music and audiovisual projects



CURRICULUM VITAE

Name: Luiz Wagner Pereira Biscainho

Address: DEL/Poli, UFRJ

Av. Hordcio Macedo, 2030, bloco H, sala 219, gabinete 15
Cidade Universitaria

21941-598 Rio de Janeiro, RJ

Brazil

Phone: +55-21-3938-8195

Fax: +55-21-3938-8207

E-mail: wagner@smt.ufrj.br

Webpage: http://www.smt.ufrj.br/~wagner

Degrees:

* DSc in Electrical Engineering, 2000
* MSc in Electrical Engineering, 1990
* Electronics Engineer, 1985

Positions Held:

* since Sep. 1993: Dept. of Electronics and Computer Engineering, Polytechnic School, Federal
University of Rio de Janeiro (DEL/Poli/UFRJ) tcurrently Associate Professor

* 1990-1993, 1985-1986: Elma TelecomunicagBes S. A. t Development Manager / Engineer

* 1986-1988: Ichtus Eltronica S. A. t Development Engineer

Professional Affiliations:

* Member of the Institute of Electrical and Electronics Engineers (IEEE)
* Member of the Audio Engineering Society (AES)

* Member of the Brazilian Telecommunications Society (SBT)

* Member of the Brazilian Computer Society (SBC)

Teaching:

* Graduate: 15 different courses on signal processing, probabilistic models, and audio.

* Undergraduate: 11 different courses on electronics, probabilistic models, signal processing, and
audio

* Specializations: 3 different courses on signal processing, probabilistic models, and audio

Coordinated Research Projects / Funding:

* MeDAL (Multiple-Device Acoustic Localization), MuQuE-AS (Automatic Tools for Multimedia
Quality Evaluation / Multicapture for Quality Enhancement and Localization t Audio & Speech), HP
Brazil (collaboration with HP Labs) t2010-2014

* Audio Restoration and Quality Assessment, CNPq t2012-2016

* Music Signals Analysis, CAPES (collaboration with UDELAR, Uruguay) t2012-2016

* Audio Signal Processing and Applications, FAPERJ (grant: Young Scientist of Rio de Janeiro State) t
2009-2011

* Digital Audio Processing, CNPq (grant: Research Productivity) tsince 2007

* Digital Audio Processing, FAPERJ (grant: First Projects) t2004-2006



Publications:
CHAPTERS:
*Biscal]vZ}U >X tX WXU Epv U >X KXU ~ usStu §] A opaE]}lv }(
" %o Z U J/VW } oZ}U ZX &XU E * Ju v3}U Yp JE}IU zZX >X U Z}lu
Signals and Images: Advances and Results in Speech, Estimation, Compression, Recognition, Filtering,
and Processing, Boca Raton: CRC Press, pp. 181-208, 2015.
* 1o JvZiU >X tX WXU ~"Z v }u "]Pv o v 78} Z «5] WE} e+ «_ U /|
Chellappa, R., Theodoridis, S. (Orgs.), Academic Press Library in Signal Processing, Oxford: Academic
Press, vol. 1, pp. 113-168, 2013.
* Lima, A. A. de, Netto, S. L., Biscainho, L. W. P., Freeland, F. P., Bispo, B. C,, Jesus, R. A. de, Schafer,
ZXU 21U XU > U XU <ol EU XE "EusdpJeEgv Ao} 3VIvr % ZZA"P
Obaidat, M. S., Filipe, J. (Orgs.), e-Business and Telecommunications t Communications in Computer
and Information Science Series, Berlim: Springer-Verlag, vol. 48, pp. 384-396, 2009.
Z ]e 1vZ}U >X ltrdgertW X U}vA & E}e % 0] e ¢ U /VW >p]e vS}v]}
Enciclopédia de Automatica, Sdo Paulo: Blicher, vol. 3, pp. 182-215, 2007. (In Portuguese)
Z E 83}U ~AX >XU ]¢ ]JvZIU >X tX WXU ~ %3]A &Jos GEwW "~SEp
Pérez-Meana, H. (Org.), Advances in Audio and Speech Signal Processing: Technologies and
Applications, Hershey: Idea Group, pp. 190-224, 2007.
¥ ecp (U WX X XU Je ]JvZ}iU >X tX WXU » "W d Zv]<p « (}E vZ
Pérez-Meana, H. (Org.), Advances in Audio and Speech Signal Processing: Technologies and
Applications, Hershey: Idea Group, pp. 93-130, 2007.
¥ e (U WX X XU Je JvZiU >X tX NOel "0 %" "QGWIED ] }( ]} "]
Pérez-Meana, H. (Org.), Advances in Audio and Speech Signal Processing: Technologies and
Applications, Hershey: Idea Group, pp. 56-92, 2007.
JOURNAL PAPERS:
* Alo U &X ZXU EA ozZ}U ,X dX U Je ]JvZ}U >X tX WXU ~ C
Distortionwith D u}@®C (}E& M ]} %o0] S]}ve_U /[ ANMPv o WE} e«]vP >
418, April 2016.
* Haddad, D. B., Martins, W. A., Costa, M. do V. M. da, Biscainho, L. W. P., Nunes, L. de O, Lee, B,
NZY UeS } W e Sbcalfzatidn of Mobile Devi ¢ _U / d& ve S]}ve }v D} Jo }u%o
15, n. 4, pp. 982-995, April, 2016.
* Lima, M. V. S., Martins, W. A., Nunes, L. de O., Biscainho, L. W. P., Ferreira, T. N., Costa, M. do V. M.

U> U X U™ slopu $E] ~ZW A]3Z Z"}JIMEuU vI} "®]% S} E V}av
Processing Letters, vol. 22, n. 8, pp. 1098-1102, August, 2015.
¥ ecpn (U WX X XU %}o]v E]} :EXU : X XU ]¢ JvZ}U >X tX WXL
/ve3 v3 v }ue o S8E] E SA}E!| & (HEEEUTransGetisns@r I8fdirvation Forensics
and Security, vol. 9, n. 12, pp. 2314-2326, December, 2014.
* Nunes, L. de O., Martins, W. A, Lima, M. V. S,, Biscainho, L. W. P, Costa, M. do V. M. da, Gongalves,
&X DXU ~]1 U XU > -Réspolsd PéwerSHgor@m Employing Hierarchical Search for

}ues] ""luCE >} o]l 8]}v he]JvP D] E}%Z}v EE C+_U / dE v
62,n.19, pp. 5171-5183, October, 2014.
* Alo U &X ZXU Je JvZ}U >X tX WAGHIo Signgls Bdgruded by3rheEIsiSd Nwis¢ (
D} o e /v ]A] H 0 Wpoe «_U / dE ve 3]}ve }v p]JIU "% ZU v
n. 9, pp. 2470-2481, November, 2012.
* Nunes, L. de O., Avila, F. R., Tygel, A. F., Biscainho, L. W. P, lee, BU ~ ] U XU ~ Z ( GU Z
W E usd3E] Ki 3]A YH 0]S5C ee eeu v3 d}}o (}E "%o Z "]Pv o



Transactions on Audio, Speech, and Language Processing, vol. 20, n. 8, pp. 2181-2190, October,

2012.

* Nunes, L. de O, Biscainh}U >X tX WXU > U XU 2] U XU <ol EGU XU ~

0 *](] & (J&E &poo VvV "% Z }Ivsd u]lv s Alsz Z}Uu E} v E}

Transactions on Audio, Speech, and Language Processing, vol.19, n. 8, pp. 2516 t 2526, August,

2011.

* Nicolalde-Z} E_Pp IU X WXU %}o]v E]} :EXU :X XU Je ]JvZ}U >X

E& ]* }v3]vp]8C Al3Z ,]JPZ WE ]*]}v WZ - vVv.oCe]e_U / dE& ve

and Security, vol. 5, n. 3, pp. 534-543, September, 2010.

* Bispo, B. C., Esquef, P. A. A, Biscainho, L. W. P, Lima, A. A. de, Freeland, F. P., Jesus, R. A,, Said, A.,

> U XU N Z ( EU Z XSG AdudBEyAssesshert Method for Speech Signals Sampled

§ 86 |,1_U ofithdBwli®Engineering Society, vol. 58, n. 4, pp. 251-268, April, 2010.

*Epv oU >X KXU e<cp (U WX X XU {4 FleviZlg Sinusotdat XlodMiXgd "~ & o

ACe3 u_U :JuEv o }(8Z p ]} vP]v E]JvP "}1956 OdderAbeo X0BOU vX il

* Jv]iU &X X X XU <}8Z U /XU E §S8}U -SeXctivitg Bilter] BanQsvfdr} U > X

"% S@E o Vv 0Ce]e }( Due] ~]Pv oe U hZ ~/W :}JuEv 0o }v A v -

article ID: 94704, 12 pp., March, 2007.

* ecp (U WX X XU ] JvZ}U >X tX -Bés€¥d) Mditivate (Mdthpav&r D} o

Z }veSCEQM S]}v }( n ]} ~]Pv o E}ee >}VP " %o _U / dE ve 3]

Language Processing, vol. 14, n. 4, pp. 1391-1400, July, 2006.

*Freelav U &X WXU Je JvZ}U >X tX -Wttional vahkfdr MinXstiohXorBR-Ebupdv § E

v E 8]}v_U JuEv o }( 3Z p ]} vP]v E]vP-93p Jest&lerApoX ATU v X

* Je JvZ} >X tX WXU ~ Z D} o0 +3JudPVv ¢€EJW Y 3Plv o WE} ]

vol. 11, n. 2, pp. 183-185, February, 2004.

¥ ecpp (U WX X XU Je JvZiU >X tX WXU s o]Ju IJU sXU ~ v ((] ]

Signals Corrupted with Low- & E <u v C Wpoe ¢ U :}io@gineeripg S8dety, wl. 51, n.

6, pp. 502-517, June, 2003.

* Jv]IU WX AX ZXU Je JvZ}U >X tXU ~"K%3]Ju o s E] o "3 % ~]I

%0 % 0] S]}v S} "p v %3]A &Jos EJvP_U / dE& ven H]ppe }v ]

2825-2829, November, 1992.

* Je JVvZIU >X tXU Jv]IU WX ~X ZXU @EA oZ}U DX &X U ~ ( ]8}
e u D} o} p3}EE P @& ConirAld &WAutbmacio, vol. 14, n. 2, pp. 199-207, June,

2003. (In Portuguese)

ENGLISH/PORTUGUESE TRANSLATION:

* Je JvZ}U >X tX WXU "WE} e+ uw WSE}i|B}S ov o4V ]Je *]*S u «_U

Diniz, E. A. B. da Silva, and S. L. Netto. 2nd. ed. Porto Alegre: Bookman, 2013.

¥ Je JvZIU >X tX WXU DigMdEdp Simaisut WSE}i S} V 0] NS u «_U

Diniz, E. A. B. da Silva, and S. L. Netto. Porto Alegre: Bookman, 2004.

Supervisions (digital audio processing):
* 7 DSc Theses

* 25 MSc Dissertations

* 38 BSc Final Projects

Other information:
* CNPg Researcher level 1D
* Academic Coordinator of the Electrical Engineering Graduation Program at UFRJ
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Luis Jure
Curriculum Vit¥%

Personal Information
Name: Luis JURE

Birth date: 1960-07-21

e-mail: 1j@eumus.edu.uy
website: http://www.eumus.edu.uy/docentes/jure/
Alliation

EscUELA UNIVERSITARIA DE MUSICA
Universidad de la Republica

Address: Av. 18 de Julio 1772
11200 Montevideo, Uruguay

e-mail: eme@eumus . edu.uy

website: http://www.eunus.edu.uy/eme/
Education

1979-1986 Licenciatura en Composicién

Escuela Universitaria de Musica, Universidad de la Reptblica
Montevideo, Uruguay
Degree: Licenciado en Composicion

1982-1986 Composition studies with Mto. Héctor Tosar
Montevideo, Uruguay

Academic Positions

2014-present  Profesor Agregado, Gr. 4 — Estudio de Musica Electroacistica
Escuela Universitaria de Musica, Universidad de la Reptblica

2005-present  Head of the Electronic Music Studio

1999-2014 Profesor Adjunto, Gr. 3 — Estudio de Misica Electroacistica
Escuela Universitaria de Mtsica, Universidad de la Republica

1995-—present  Profesor Adjunto, Gr. 3 — Estética Musical
Escuela Universitaria de Musica, Universidad de la Reptblica

Compositions in CDs

Dos piezas infantiles, piano solo (1981-82)
In: “Elida Gencarelli Interpreta Musica del Uruguay”. 2005.

Dos piezas para vibrdfono, solo vibraphone (1981-1986)

In: “Compositores Uruguayos Contemporaneos”. Ediciones Tacuabé, 1999.



Takanimba, electroacoustic (1988)
In: “después de maracana”. Ediciones Tacuabé, 1997.

Eyeless in Gaza, electroacoustic (1992)
In: “después de maracand”. Ediciones Tacuabé, 1997.

Recent Publications

2016

2015

2014

2013

2012

Luis Jure and Martin Rocamora. “Microtiming in the rhythmic structure
of Candombe drumming patterns”. In: Fourth International Conference on
Analytical Approaches to World Music. New York, USA, June 2016

Leonardo Nunes, Martin Rocamora, Luis Jure, and Luiz W. P. Biscainho.
“Beat and downbeat tracking based on rhythmic patterns applied to the
uruguayan candombe drumming”. In: Proceedings of the 16th International
Society for Music Information Retrieval Conference (ISMIR 2015). Malaga,
Spain, Oct. 2015, pp. 264270

Martin Rocamora et al. “An audio-visual database of candombe of per-
formances for computational musicological studies”. In: Memorias del II
Congreso Internacional de Ciencia y Tecnologia Musical (CICTeM 2015).
Buenos Aires, Argentina, Sept. 2015, pp. 1724

Martin Rocamora, Luis Jure, and Luiz W. P. Biscainho. “Tools for detection
and classification of piano drum patterns from Candombe recordings”. In:
Proceedings of the 9th Conference on Interdisciplinary Musicology (CIM14).
Berlin, Germany, Dec. 2014, pp. 382-387

Luis Jure. “Principios Generativos del Toque de Repique del Candombe”.
In: La musica entre Africa y América. Ed. by Coritin Aharonidn. Monte-
video: Centro Nacional de Documentacién Musical Lauro Ayestaran, 2013,
pp. 263-291. In Spanish

Luis Jure et al. “Pitch Content Visualization Tools for Music Performance
Analysis”. In: Proceedings of the 15th International Society for Music In-
formation Retrieval Conference. Porto, Portugal, Oct. 2012, pp. 493498

Funded Research Projects

20172018

2012-2013

2011-2012

“Desarrollo de herramientas de espacializacién en miisica electroactstica”.
Funded by: Comisién Sectorial de Investigacién Cientifica, Universidad de
la Republica, Uruguay.

“Andlisis de senales de Musica”. Funded by: Programa de Cooperacién
Internacional CAPES/UdelaR, Brazil/Uruguay.

“Desarrollo de herramientas de analisis del contenido melédico de senales
audio”. Funded by: Comisién Sectorial de Investigacién Cientifica, Univer-
sidad de la Republica, Uruguay.

Montevideo, May 14, 2017
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Name: Wallace Alves Martins .
Address: DEL/Poli, UFRJ

Av. Hordcio Macedo, 2030, bloco H, sala 219, gabinete 12
Cidade Universitaria

21941-598 Rio de Janeiro, RJ

Brazil

Phone: +55-21-3938-8146

Fax: +55-21-3938-8207

E-mail: wallace.martins@smt.ufrj.br

Webpage: http://www.smt.ufrj.br/

Degrees:

* DSc in Electrical Engineering, 2011
* MSc in Electrical Engineering, 2009
* Electronics Engineer, 2007

Positions Held:

* since Feb. 2013: Dept. of Electronics and Computer Engineering, Polytechnic School, Federal
University of Rio de Janeiro (DEL/Poli/UFRJ) — currently Associate Professor

* 2010-2013: Dept. of Control and Automation Industrial Engineering, Federal Center for
Technological Education, (CEFET/RJ) — Associate Professor

Professional Affiliations:
* Member of the Institute of Electrical and Electronics Engineers (IEEE)
* Member of the Brazilian Telecommunications Society (SBT)

Teaching:

* Graduate: 4 different courses on signal processing, probabilistic models, and optimization.

* Undergraduate: 8 different courses on electronics, probabilistic models, signal processing, and
telecommunications

Honors and Awards:

* Best 2011 Brazilian Ph.D. Thesis Award in Engineering (Capes)

* Best Student Paper Award in the 17th European Signal Processing Conference — EUSIPCO-2009
* Cum laude degree (undergraduate)

Publications:

BOOKS:

* Diniz, P. S. R.; Martins, W. A.; Lima, M. V. S., “Block Transceivers: OFDM and Beyond,” Morgan &
Claypool Publishers, USA, 2012.

JOURNAL PAPERS:

* Sobron, I.; Eizmendi, I.; Martins, W. A.; Diniz, P. S. R.; Ordiales, J. L.; Velez, M., “Implementation
issues of adaptive energy detection in heterogeneous wireless networks,” Sensors, accepted, April
2017.



* Martins, W. A,; Lima, M. V. S.; Diniz, P. S. R.; Ferreira, T. N., “Optimal constraint vectors for set-
membership affine projection algorithms,” Signal Processing, vol. 134, pp. 285-294, May 2017.

* Gussen, C. M. G.; Diniz, P. S. R.; Campos, M. L. R.; Martins, W. A.; Costa, F. M.; Gois, J., “A Survey of
Underwater Wireless Communication Technologies,” Journal of Communication and Information
Systems (Online), vol. 31, no. 1, pp. 242-255, 2016.

* de Freitas, M. L.; Martins, W. A.; de Lima Filho, E. B.; da Silva Junior, W. S., “New designs for
reduced-redundancy transceivers,” Circuits, Systems, and Signal Processing, pp. 1-27, August 2016.
* Sobron, I.; Martins, W. A.; Campos, M. L. R.; Velez, M., “Incumbent and LSA licensee classification
through distributed cognitive networks,” IEEE Transactions on Communications, vol. 64, no. 1, pp.
94-103, January 2016.

* Haddad, D. B.; Martins, W. A.; Costa, M. V. M.; Biscainho, L. W. P.; Nunes, L. O.; Lee, B., “Robust
acoustic self-localization of mobile devices,” IEEE Transactions on Mobile Computing, vol. 15, no. 4,
pp. 982-995, April 2016.

* Lima, M. V. S.; Martins, W. A.; Nunes, L. O.; Biscainho, L. W. P.; Ferreira, T. N.; Costa, M. V. M.;
Gongalves, F.; Said, A.; Lee, B., “A volumetric SRP with refinement step for sound source
localization,” IEEE Signal Processing Letters, vol. 22, p. 1098-1102, August 2015.

* Sobron, |.; Diniz, P. S. R.; Martins, W. A.; Velez, M., “Energy detection technique for adaptive
spectrum sensing,” IEEE Transactions on Communications, vol. 63, p. 617-627, March 2015.

* Nunes, L. O.; Martins, W. A; Lima, M. V. S.; Biscainho, L. W. P.; Costa, M. V. M.; Gongalves, F.; Said,
A.; Lee, B., “A steered-response power algorithm employing hierarchical search for acoustic source
localization using microphone arrays,” IEEE Transactions on Signal Processing, vol. 62, p. 5171-5183,
October 2014.

*Lima, M. V. S.; Ferreira, T. N; Martins, W. A.; Diniz, P. S. R., “Sparsity-aware data-selective adaptive
filters,” IEEE Transactions on Signal Processing, vol. 62, p. 4557-4572, September 2014.

* Martins, W. A.; Diniz, P. S. R., “DHT-Based transceivers with reduced redundancy,” IEEE Trans-
actions on Signal Processing, vol. 60, no. 11, pp. 6080-6085, November 2012.

* Martins, W. A.; Diniz, P. S. R., “LTI transceivers with reduced redundancy,” IEEE Transactions on
Signal Processing, vol. 60, no. 2, pp. 766—780, February 2012.

* Martins, W. A.; Diniz, P. S. R., “Analysis of zero-padded optimal transceivers,” IEEE Transactions on
Signal Processing, vol. 59, no. 11, pp. 5443-5457, November 2011.

* Martins, W. A.; Diniz, P. S. R., “Suboptimal linear MMSE equalizers with minimum redundancy,”
IEEE Signal Processing Letters, vol. 17, no. 5, pp. 387-390, May 2010.
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Supervisions (digital signal processing):
* 4 MSc Dissertations
* 11 BSc Final Projects

Other information:

* CNPq Researcher level 2

* Faperj Young Scientist

* Coordinator of the Undergraduate Course on Electronics and Computer Engineering at UFRJ
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CONSOLIDATED BUDGET: Year 1

Funding requested to the STIC-AmSud Program
Estimated costs (€)

A. Travel costs (air tickets)

B- Maintenance costs (per diem)

TOTAL

MAEDI France

CNRS France

1450

2000

3450

INRIA France

Institut Mines-Télecom
France

MINCYT Argentina

CAPES Brazil

1800

3240

5040

CONICYT Chile

CONACYT Paraguay

CONCYTEC Peru

ANII Uruguay

2150

3240

5390

MPPEUCT Venezuela

SENESCYT Ecuador

COLCIENCIAS Colombia

Total requested funding to

STIC-AmSud

Other fundingz

TOTAL

5400

8480

13880

Do you have additional funding sources for this project3? (if so please specify the amount

and source (s)).

2 Specify in additional page.
3 Reserved for CNRS researchers
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CONSOLIDATED BUDGET: Year 2

Funding requestedto the STIC-AmSud Program
Estimated costs ()

A. Travel costs (air tickets)

B- Maintenance costgér diem)

TOTAL

MAEDI France

CNRS France

3250

4295

7545

INRIA France

Institut Mines-TZlecom
France

1450

1350

2800

MINCYT Argentina

CAPES Brazil

300

945

1245

CONICYT Chile

CONACYT Paraguay

CONCYTEC Peru

ANII Uruguay

700

2295

2995

MPPEUCT Venezuela

SENESCYT Ecuador

COLCIENCIAS Colombia

Total requested funding to
STIC-AmSud

Other funding®

TOTAL

5700

8885

14585

Do you haveadditional funding sourcesfor this project®? (if so please specifthe amount

and source(s)).

> Specify in additional page.
® Reserved foENRSresearchers




C3. BUDGET TOTALS

Year 1 Year 2 Total

Funding requested to
MAEDI (France)

Funding requested to
INRIA (France)

Funding requested to
CNRS (Frace) 3450 7545

Funding requested to
Institut MinesTelecom 2800
(France)

Funding requested to
MINCYT (Argentina)

Funding requested to
CAPES (Brazil) 5040 1245

Funding requested to
CONICYT (Chile)

Funding requested to
CONACYT (Paragay)

Funding requested to
CONCYTEC (Peru)

Funding requested to 5390
ANII (Uruguay) 2995

Funding requested to
SENESCYT (Ecuador)

Funding requested to
MPPEUCT(Venezuela)

Funding requested to
COLCIENCIAS
(Colombia)

Matching funds from the
partners

Other sources

13880 14585 28465
TOTAL




