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Preface

This volumecontains the full papers presentedat the 10th InternationalConference
on LatentVariable Analysis and Signal Separation, LVA/ICA2012, which was held
in Tel Aviv, Israel, during March 12–15, 2012, at the Sheraton Tel-Aviv Hotel and
Towers.

The series began nearly 13 years ago under the title of Independent Compo-
nent Analysis (ICA) workshops (held approximately every 18 months), and has
attracted hundreds of participants over the years, continuously broadening its
horizons. Starting with the fundamentals of ICA and Blind Source Separation
(BSS) in the late 1990s and early 2000, the theme of the series has gradually
expanded to include additional forms and models of general mixtures of latent
variables, and was therefore re-titled Latent Variable Analysis (LVA) for the
previous (9th) LVA/ICA conference in St. Malo (France) in 2010, keeping the
acronym ICA as well (at least for a while), for reference to its roots and origins.
This volume of Springer’s Lecture Notes on Computer Science (LNCS) continues
the tradition which began in ICA 2004 (held in Granada, Spain), to publish the
conference proceedings in this form.

The submissions to LVA/ICA 2012 reflected the diversity of research fields
covered by the call for papers, in accordance with the expanded scope of the
theme of the series. Topics ranging from theoretical issues such as causality
analysis and measures, through novel methods for employing the well-established
concepts of sparsity and non-negativity for matrix and tensor factorization, down
to a variety of related applications ranging from audio and biomedical signals
to precipitation analysis, can all be found among the papers collected in this
volume. In addition, LVA/ICA 2012 continued a tradition established in ICA
2009 (in Paraty, Brazil), to host presentations and discussions related to the
Signal Separation Evaluation Campaign (SiSEC). SiSEC 2011 consisted of two
types of tasks: audio source separation and biomedical data analysis. Several
papers associated with submissions to SiSEC 2011 can be found in this volume.

Four world-renowned keynote speakers were invited by the Organizing Com-
mittee to present highlights of their recent research:

• Michael Elad (Technion, Israel Institute of Technology, Israel) on “The Anal-
ysis Sparse Model—Definition, Pursuit, Dictionary Learning, and Beyond”

• Lieven De Lathauwer (Katholieke Universiteit Leuven, Belgium) on “Block
Component Analysis, a New Concept for Blind Source Separation”

• Amnon Shashua (Hebrew University of Jerusalem, Israel) on “The Applica-
tions of Tensor Factorization in Inference, Clustering, Graph Theory, Coding
and Visual Representations”

• Paris Smaragdis (University of Illinois at Urbana-Champaign, USA) on “From
Bases to Exemplars, from Separation to Understanding”



VI Preface

Continuing an initiative introduced at LVA/ICA 2010, the Organizing Com-
mittee announced a Late-Breaking / Demo session, for presentation of results
and ideas that were not yet fully formalized and evaluated by the full-paper sub-
mission deadline, but were sufficiently ripe for presentation at the time of the
conference. These included signal separation methods or systems evaluated in
SiSEC 2011 but not associated with a full-paper submission to the conference.
Submissions to this session were in the form of a “Title + Abstract” only, and
are not included in the proceedings.

We received more than 80 full-paper submissions to regular sessions and
to special sessions. Each submission of a regular full paper was peer reviewed
by at least two members of our Technical Program Committee (TPC) or by
competent sub-reviewers assigned by the TPC members. Most papers received
three reviews, and some papers received four reviews. Submissions to the special
Audio Sessions were peer reviewed by other participants of the same sessions.
This volume contains the 20 full papers accepted for oral presentation and 42
full papers accepted for poster presentation, for the regular as well as for the
special sessions. In addition, the volume contains the two overview papers of
SiSEC 2011, and a paper by Lieven De Lathauwer associated with his keynote
talk.

The growing share of audio-processing-related submissions prompted the suc-
cessful organization of two dedicated special sessions, titled “Real-World Con-
straints and Opportunities in Audio Source Separation” and “From Audio Source
Separation to Multisource Content Analysis.” Moreover, the Organizing Com-
mittee decided to designate one full-day of the conference as an “Audio-Day,”
dedicated to the presentation of audio-related papers, including the keynote talk
by Paris Smaragdis (but excluding the SiSEC-related contributions, which were
presented as part of the SiSEC Special Sessions).

The Organizing Committee would like to extend its warm thanks to those
who made LVA/ICA 2012 possible. First and foremost, these are the authors,
and, of course, the members of the Program Committee and the sub-reviewers.
In addition, we thank the members of the International ICA Steering Commit-
tee for their support and advice. We also thank the SiSEC Chairs for their close
and fruitful collaboration. We are deeply indebted to the Faculty of Engineer-
ing at Bar-Ilan University, and especially to Sharon Gannot and to the Speech
and Audio Lab for hosting the Audio Day. The organizing team at Ortra Ltd.,
and especially Sharon Lapid, were very helpful and always responsive. We also
thank Springer and the LNCS team for their continued collaboration, and in
particular Frank Holzwarth, Anna Kramer, Christine Reiss and Alfred Hofmann
for their help and responsiveness. Finally, we would like to thank our sponsors,
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The Yitzhak and Chaya Weinstein Research Institute for Signal Processing, Tel
Aviv University, Bar-Ilan University, The Technion - Israel Institute of Technol-
ogy, and the Advanced Communication Center at Tel Aviv University.

January 2012 Andrzej Cichocki
Fabian Theis
Arie Yeredor

Michael Zibulevsky
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Rémi Gribonval (France)
Christian Jutten (France)
Juha Karhunen (Finland)
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Simultaneous Diagonalization of Skew-Symmetric Matrices in the
Symplectic Group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

Frank C. Meinecke

Joint Block Diagonalization Algorithms for Optimal Separation of
Multidimensional Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

Dana Lahat, Jean-François Cardoso, and Hagit Messer

On Computation of Approximate Joint Block-Diagonalization Using
Ordinary AJD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
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Group Polytope Faces Pursuit for Recovery of Block-Sparse Signals . . . . 255
Aris Gretsistas and Mark D. Plumbley

Non-negative and Other Factorizations

Nonnegative Matrix Factorization via Generalized Product Rule and
Its Application for Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263

Yu Fujimoto and Noboru Murata

An Algebraic Method for Approximate Rank One Factorization of
Rank Deficient Matrices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272
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