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pm

04:30
pm-05:30P4: A probabilistic theory of Deep Learning
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pm

Wednesday, December 16

09:00  P5: Adaptive superdirectivity of 2D oversampled HF
am-10:00 antenna arrays: Theory, computational aspects and

am experimental results

10:00
am-12:00
pm




Sunday, December 13

Sunday, December 13, 09:30 - 10:50

T1: Robust statistical methods in signal processing: Recent advances

Tutorial 1 (Part 1)
Visa Koivunen and Abdelhak Zoubir
Room: Coral Gallery Ballroom

In this tutorial, recent advances and emerging topics on robust statistical methods for signal processing
are presented. A signal processing procedure is statistically robust if it is not sensitive to departures from
the assumed signal and noise models. The goal of a signal processing practitioner is then to design
robust procedures that give a close to optimal performance at the nominal models and a highly reliable
performance even in the worst case scenarios. We will provide a brief overview of basic concepts and
tools needed in developing and analyzing robust methods. These tools facilitate devising signal
processing techniques that are provably robust, and establishing their statistical properties. Examples
illustrating these basic concepts are given in multivariate settings encountered in sensor array and
multichannel signal processing. A commonly used assumption in signal processing is that observations
are independent and identically distributed. Recent advances in robust statistical techniques for
dependent data are presented. Applications, for example, in estimating the state of the power grid and
the processing of time series data are provided. Statistically robust methods for processing large scale
data (Big Data) are described as well. The volume and dimensionality of the data may be so high that it
cannot be processed or stored in a single computing node. We describe a scalable, statistically robust and
computationally efficient bootstrap method that is compatible with distributed processing and storage
systems. Finally, statistically robust methods for processing sparse tensor-valued data are described with
practical signal processing examples.

Sunday, December 13, 11:10 - 12:30
T1: Robust statistical methods in signal processing: Recent advances

Tutorial 1 (Part 2)
Visa Koivunen and Abdelhak Zoubir
Room: Coral Gallery Ballroom

Sunday, December 13, 14:00 - 15:20

T2: Decentralized estimation and tracking in wireless sensor networks

Tutorial 2 (Part 1)
Mark J. Coates and Michael G. Rabbat
Room: Coral Gallery Ballroom



During the past 15 years there has been a tremendous amount of work on communication- and/or
energy-efficient methods for distributed signal processing. The aim of this tutorial is to provide and
introduction and overview to state-of-the-art methods for decentralized estimation and tracking using
gossip algorithms. We will begin with a review gossip algorithms for distributed averaging, focusing in
particular on the push-sum and broadcast gossip algorithms which are especially attractive for use in
wireless networks. Then we will discuss distributed particle filtering methods for estimation and
tracking. We will highlight methods that have been developed during the past five years for reducing the
communication overhead in the context of distributed particle filtering. A major challenge in the
distributed setting is to fuse information contained in the measurements gathered at each sensor in a
communication-efficient manner (i.e., without simply flooding all measurements over the network). We
will discuss a variety of methods for approximating either the joint log likelihood function of the
observations from all sensors, or for approximating the posterior distribution of the target state given all
of the sensors' observations. Finally, we will present recent results on error bounds for distributed
particle filters. Throughout, as running examples, we will consider the problems of tracking an
underwater target target using a network of bearings-only sensors and tracking targets using signal
strength measurements. We will conclude with a discussion of open problems and potential directions
for future work.

Sunday, December 13, 15:40 - 17:00
T2: Decentralized estimation and tracking in wireless sensor networks

Tutorial 2 (Part 2)
Mark J. Coates and Michael G. Rabbat
Room: Coral Gallery Ballroom

Sunday, December 13, 17:00 - 19:00
SC: Student contest

Room: Coral Gallery Ballroom

Monday, December 14
Monday, December 14, 08:45 - 09:00
OC: Opening ceremony

Room: Coral Gallery Ballroom

Monday, December 14, 09:00 - 10:00
P1: Network processes

Plenary 1



José M. F. Moura
Room: Coral Gallery Ballroom
Chair: Cédric Richard (Université de Nice Sophia-Antipolis, France)

Traditionally, in engineering, dynamic systems are lumped systems described by an ordinary or partial
differential or difference equation. In many recent applications of interest, for example, in large scale
networked infrastructures, in social networks, in populations, systems are networks of possibly simple
components or agents, and the system (network) state evolves through local interactions among its
components. We explore methods to study the dynamics of these network processes and how to derive
the system global behaviors that arise from the local interactions among the system components. (Work
with June Zhang.)

Monday, December 14, 10:00 - 12:00
RS1: Convex optimization and computational algebra

Room: Poster Area

Chair: Romain Couillet (CentraleSupélec, France)

Balanced Least Squares: Linear Model Estimation with Noisy Inputs....1
Javier Via and Ignacio Santamaria (University of Cantabria, Spain)

A Convex Approach to Blind Deconvolution with Diverse Inputs....5
Augustin Cosse (Université Catholique de Louvain, Belgium); Ali Ahmed and Laurent Demanet
(MIT, USA)

Rank-one Matrix Completion is Solved by the Sum-Of-Squares Relaxation of Order Two....9
Augustin Cosse (Université Catholique de Louvain, Belgium); Laurent Demanet (MIT, USA)

Minimum Variance Portfolio Optimization in the Spiked Covariance Model...13
Liusha Yang (Hong Kong University of Science and Technology, Hong Kong); Romain Couillet
(CentraleSupélec, France); Matthew R McKay (Hong Kong University of Science and Technology,
Hong Kong)

An Algebraic Approach to Rank-Constrained Beamforming....17
Matthew Morency and Sergiy A. Vorobyov (Aalto University, Finland)

Global Convergence of a Modified HALS Algorithm for Nonnegative Matrix Factorization....21
Takumi Kimura and Norikazu Takahashi (Okayama University, Japan)

Performance Trade-Offs in Sequential Matrix Diagonalisation Search Strategies....25
Jamie Corr, Keith Thompson and Stephan Weiss (University of Strathclyde, United Kingdom); John
G McWhirter (Cardiff University, United Kingdom); lan Proudler (Loughborough University,
United Kingdom)

Understanding Big Data Spectral Clustering....29
Romain Couillet (CentraleSupélec, France); Florent Benaych-Georges (University of Paris, France)



SS1: Super-resolution and atomic norms

Room: Poster Area

Chair: Gongguo Tang (Colorado School of Mines, USA)

Blind Calibration of Multi-Channel Samplers Using Sparse Recovery....33
Yuanxin Li, Yingsheng He and Yuejie Chi (The Ohio State University, USA); Yue M. Lu (Harvard
University, USA)

PU Matrix Completion with Graph Information....37
Nagarajan Natarajan, Nikhil Rao and Inderjit Dhillon (University of Texas at Austin, USA)

Super-resolution of Point Sources Via Convex Programming....41
Carlos Fernandez-Granda (Courant Institute of Mathematical Sciences, NYU, USA)

Superresolution Without Separation....45
Geoffrey Schiebinger and Elina Robeva (University of California Berkeley, USA); Benjamin Recht
(University of California, Berkeley, USA)

The Non Degenerate Source Condition: Support Robustness for Discrete and Continuous Sparse
Deconvolution....49
Vincent Duval (INRIA Rocquencourt & MOKAPLAN, France); Gabriel Peyré (CNRS and
Université Paris-Dauphine, France)

Overcomplete Tensor Decomposition Via Convex Optimization....53
Qiuwei Li (Colorado School of Mines, USA); Ashley Prater (Air Force Research Laboratory,
USA); Lixin Shen (Syracuse University, USA); Gongguo Tang (Colorado School of Mines, USA)

The Alternating Descent Conditional Gradient Method for Sparse Inverse Problems....57
Nicholas Boyd (UC Berkeley, USA); Geoffrey Schiebinger (University of California Berkeley,
USA); Benjamin Recht (University of California, Berkeley, USA)

SS2: Sparse time-frequency analysis

Room: Poster Area
Chairs: Moeness G. Amin (Villanova University, USA), Patrick Flandrin (CNRS-ENS de Lyon, France)
Helicopter Classification via Period Estimation and Time-Frequency Masks....61
Rui Zhang and Gang Li (Tsinghua University, P.R. China); Carmine Clemente (University of
Strathclyde, United Kingdom); Pramod Varshney (Syracuse University, USA)

On Wigner-based sparse time-frequency distributions....65
Patrick Flandrin (CNRS-ENS de Lyon, France); Nelly Pustelnik (ENS Lyon & Laboratoire de
Physique, France); Pierre Borgnat (ENS Lyon, CNRS, France)

Sparse Sound Field Decomposition with Parametric Dictionary Learning for Super-Resolution
Recording and Reproduction....69
Naoki Murata, Shoichi Koyama, Norihiro Takamune and Hiroshi Saruwatari (The University of
Tokyo, Japan)



Sparse Reconstruction of Multi-component Doppler Signature Exploiting Target Dynamics....73
Saurav Subedi (Villanova University, USA); Yimin D. Zhang (Temple University, USA); Moeness
G. Amin (Villanova University, USA)

Discrete Prolate Spheroidal Sequence Based Filter Banks for the Analysis of Nonstationary Signals....77
Azime Can-Cimino (University of Pittsburgh, USA); Ervin Sejdi¢ (Univerisity of Pittsburgh, USA);
Luis F Chaparro (University of Pittsburgh, USA)

SS3: Network data and graph signal processing

Room: Poster Area
Chairs: Antonio G. Marques (Universidad Rey Juan Carlos, Spain), Santiago Segarra (University of
Pennsylvania, USA)
Spectrum-Blind Signal Recovery on Graphs....81
Rohan Varma, Siheng Chen and Jelena Kovacevic (Carnegie Mellon University, USA)

Particle Weight Approximation with Clustering for Gossip-Based Distributed Particle Filters....85
Chon-Wang Chao and Michael Rabbat (McGill University, Canada); Stephane Blouin (DRDC,
Canada)

Stochastic Graph Filtering on Time-Varying Graphs....89
Elvin Isufi and Andrea Simonetto (Delft University of Technology, The Netherlands); Andreas
Loukas (TU Berlin, Ben Gurion University of the Negev, Germany); Geert Leus (Delft University
of Technology, The Netherlands)

Location Based Social Network Analysis Using Tensors and Signal Processing Tools....93
Evangelos Papalexakis (Carnegie Mellon University, USA); Konstantinos Pelechrinis (University
of Pittsburgh, USA); Christos Faloutsos (Carnegie Mellon University, USA)

Dynamic and Decentralized Learning of Overlapping Network Commupnities....97
Brian Baingana and Georgios B. Giannakis (University of Minnesota, USA)

Aggregation Sampling of Graph Signals in the Presence of Noise....101
Santiago Segarra (University of Pennsylvania, USA); Antonio G. Marques (Universidad Rey Juan
Carlos, Spain); Geert Leus (Delft University of Technology, The Netherlands); Alejandro Ribeiro
(University of Pennsylvania, USA)

Monday, December 14, 16:30 - 17:30

P2: Graphs as signals

Plenary 2

Patrick Flandrin

Room: Coral Gallery Ballroom

Chair: Jean-Yves Tourneret (University of Toulouse & ENSEEIHT, France)



Graphs are ubiquitous for representing interactions in networks, be they physical, biological or social.
Whereas numerous studies are intended to develop methods for analyzing signals over graphs, it will
here be shown how the analysis of graph structures themselves can be performed by using tools
borrowed from signal processing. The core of the approach is to build a distance map from the
adjacency matrix of a graph, from which a collection of signals can be obtained thanks to a
multidimensional scaling technique. Spectral features of the so-obtained signals can then be derived,
with distinctive features for graph structures of different natures (regular, Erdés-Rényi, communities,
scale-free, etc.). Various issues related to this perspective will be discussed, including efficient ways of
inverting the transformation on the basis of a few components only, thus paving the way for « graph
filtering ». An extension to dynamic graphs will also be considered, in which the time evolution of
spectral features defines a matrix that can be factorized non-negatively. (Based on joint work with R.
Hamon, P. Borgnat and C. Robardet.)

Monday, December 14, 17:30 - 19:30
RS2: Radar signal processing

Room: Poster Area
Chair: Peter Willett (University of Connecticut, USA)
Array Processing with Known Waveform and Steering Vector but Unknown Diagonal Noise
Covariance Matrix....105
Adithya M Devraj, Christopher D Gianelli and Jian Li (University of Florida, USA)

IMM Without a Match....109
Karl Granstrom, Peter Willett and Yaakov Bar-Shalom (University of Connecticut, USA)

Adaptive Target Altitude Estimation Using Multipath for 2D Radar on Spherical Earth....113
Rong Yang (Indenpendent Researcher, Singapore); Yaakov Bar-Shalom (University of Connecticut,
USA)

ADAPTIVE DETECTION of a GAUSSIAN SIGNAL in GAUSSIAN NOISE....117
Olivier Besson, Eric Chaumette and Francois Vincent (ISAE, France)

Algorithms for Estimation of Low-Rank Matrices with Triple Kronecker Structured Singular Vectors....121
Raj Tejas Suryaprakash and Raj Rao Nadakuditi (University of Michigan, USA)

An OFDM-Based Waveform Separation Approach for MIMO-SAR....125
Lilong Qin and Sergiy A. Vorobyov (Aalto University, Finland); Zhen Dong (National University of
Defence Technology, P.R. China)

Partially Constrained Adaptive Beamforming for Super-Resolution At Low SNR....129
Erik Hornberger and Shannon D Blunt (University of Kansas, USA); Thomas Higgins (NRL, USA)

Target Detection Scheme with Optimal Inter-Channel Noncoherent Data Combining....133
Yuri Abramovich (W R Systems, Ltd, USA); Geoffrey San Antonio (US Naval Research
Laboratory, USA)



Asymptotic Detection Performance Analysis of the Robust Adaptive Normalized Matched Filter....137
Jean Philippe Ovarlez (ONERA & Centrale-Supelec/SONDRA, France); Frederic Pascal
(CentraleSupélec, France); Arnaud Breloy (SATIE - ENS Cachan & SONDRA - Supelec, France)

Scanning Policy Optimization for LPRF Maritime Radars....141
Emanuele Grossi (University of Cassino and Southern Lazio & Consorzio Nazionale Inter-
universitario per le Telecomunicazioni (CNIT), Italy); Marco Lops (University of Cassino & CNIT
- Consorzio Universitario Nazionale per le Telecomunicazioni, Italy); Luca Venturino (Universita'
degli Studi di Cassino e del Lazio Merdionale & Consorzio Nazionale Interuniversitario per le
Telecomunicazioni (CNIT), Italy)

Radar Detection and Range Estimation of a Point-Like Target in non-Gaussian, Possibly Correlated,
Noise....145
Francesco Bandiera and Vincenzo Dodde (University of Salento, Italy); Giuseppe Ricci (University
of Salento, Lecce, Italy)

RMT for Whitening Space Correlation and Applications to Radar Detection....149
Romain Couillet (CentraleSupélec, France); Maria S. Greco (University of Pisa, Italy); Jean
Philippe Ovarlez (ONERA & Centrale-Supelec/SONDRA, France); Frederic Pascal
(CentraleSupélec, France)

Fundamental Properties of Dynamic Occupancy Grid Systems for Vehicle Environment Perception....153
Ting Yuan (Mercedes-Benz R&D, USA)

Particle Flow Auxiliary Particle Filter....157
Yunpeng Li (McGill University, Canada); Lingling Zhao (Harbin Institute of Technology, P.R.
China); Mark Coates (McGill University, Canada)

RS3: Hyperspectral imaging

Room: Poster Area

Chair: Steve McLaughlin (Heriot Watt University, United Kingdom)

FUSE: A Fast Multi-Band Image Fusion Algorithm....161
Qi Wei and Nicolas Dobigeon (University of Toulouse, France); Jean-Yves Tourneret (University of
Toulouse & ENSEEIHT, France)

Nonlinear Spectral Unmixing Using Residual Component Analysis and a Gamma Markov Random
Field....165
Yoann Altmann (Heriot-Watt University, United Kingdom); Marcelo Pereyra (University of Bristol,
United Kingdom); Steve McLaughlin (Heriot Watt University, United Kingdom)

Anomaly Detection and Estimation in Hyperspectral Imaging Using Random Matrix Theory Tools....169
Eugenie Terreaux (L2S/CentraleSupelec, France); Jean Philippe Ovarlez (ONERA & Centrale-
Supelec/SONDRA, France); Frederic Pascal (CentraleSupélec, France)

SS4: Tensor-based signal processing

Room: Poster Area



Chair: Martin Haardt (Ilmenau University of Technology, Germany)
Joint Factor Analysis and Latent Clustering....173
Bo Yang, Xiao Fu and Nikolaos D Sidiropoulos (University of Minnesota, USA)

Tensor Completion Via Optimization on the Product of Matrix Manifolds....177
Josh Girson and Shuchin Aeron (Tufts University, USA)

Tensor Decomposition Exploiting Structural Constraints for Brain Source Imaging....181
Hanna Becker (Technicolor R&D, France); Ahmad Karfoul (Université de Rennesl1, France);
Laurent Albera (Université de Rennesl & Inserm, France); Rémi Gribonval (INRIA, France);
Julien Fleureau (Université de Rennes 1, France); Philippe Guillotel (Technicolor, France); Amar
Kachenoura (University of Rennes1-LTSI & Inserm - UMR 1099, France); Lotfi Senahdji
(Université de Rennes 1 & Inserm, France); Isabelle Merlet (University of Rennes 1, France)

Extension of the "sequentially Drilled" Joint Congruence Transformation (SeDJoCo) Problem....185
Yao Cheng (TU Ilmenau, Germany); Arie Yeredor and Amir Weiss (Tel-Aviv University, [srael);
Martin Haardt (Ilmenau University of Technology, Germany)

Identification of Separable Systems Using Trilinear Filtering....189
Lucas Ribeiro (Federal University of Ceard, Brazil); André de Almeida (Federal University of
Ceara & Wireless Telecom Research Group - GTEL, Brazil); Joao Cesar Moura Mota (UFC, Brazil)

Generalized Sidelobe Cancellers for Multidimensional Separable Arrays....193
Ricardo Kehrle Miranda (University of Brasilia, Brazil); Joao Paulo Carvalho Lustosa da Costa
(University of Brasilia, Brazil); Florian Roemer (Ilmenau University of Technology, Germany);
André de Almeida (Federal University of Ceara & Wireless Telecom Research Group - GTEL,
Brazil); Giovanni Del Galdo (Fraunhofer Institute for Integrated Circuits IIS & Technische
Universitit [lmenau, Germany)

An Alternating Direction Method of Multipliers for Constrained Joint Diagonalization by

Congruence....197
Lu Wang (Inserm, U1099, Rennes F-35000, France & Université de Rennes 1, LTSI, Rennes
F-35000 & Information T, France); Laurent Albera (Inserm, U1099, Rennes F-35000, France &
Université de Rennes 1, LTSI, Rennes F-35000, France & Inria, France); Lotfi Senahdji (Inserm,
U1099, Rennes F-35000, France & Université de Rennes 1, LTSI, Rennes F-35000, France,
France); Jean-Christophe Pesquet (Université Paris-Est, Laboratoire d'Informatique Gaspard
Monge, CNRS-UMR 8049, Marne-la-Vallée, Fran, France)

SSS5: MmWave array signal processing

Room: Poster Area

Chair: Robert Heath (The University of Texas at Austin, USA)

Impact of Reflections in Enclosed mmWave Wearable Networks....201
Geordie George (Universitat Pompeu Fabra, Spain); Angel Lozano (Universitat Pompeu Fabra
(UPF), Spain)



Performance Limits of Energy Detection Systems with Massive Receiver Arrays....205
Lishuai Jing (Aalborg University & Aalborg Universitet, Denmark); Zoran Utkovski (Macedonian
Academy of Sciences and Arts, Macedonia, the former Yugoslav Republic of); Elisabeth de
Carvalho and Petar Popovski (Aalborg University, Denmark)

Stochastic Dynamic Channel Models for Millimeter Cellular Systems....209
Parisa Amiri Eliasi (NYU, Polytechnic School of Engineering, USA); Sundeep Rangan (New York
University, USA)

Adaptive Hybrid Precoding and Combining in MmWave Multiuser MIMO Systems Based on
Compressed Covariance Estimation....213
Roi Méndez-Rial (University of Vigo, Spain); Nuria Gonzélez-Prelcic (Universidad de Vigo,
Spain); Robert Heath (The University of Texas at Austin, USA)

Tuesday, December 15

Tuesday, December 15, 09:00 - 10:00
P3: Distributed inference in the presence of Byzantines

Plenary 3

Pramod K. Varshney

Room: Coral Gallery Ballroom

Chair: Maria S. Greco (University of Pisa, Italy)

In this talk, we discuss the problem of Byzantines in the context of Distributed Inference Networks.
Distributed inference networks have many applications including military surveillance, cognitive radio
networks and smart grid. A distributed inference network typically consists of local sensors sending
information to a central processing unit (known as the Fusion Center) that is responsible for inference.
The network may contain malicious sensors that may engage in data falsification which can result in a
wrong inference at the Fusion Center. Drawing parallel to the "Byzantine Generals Problem", the local
sensors are the generals who try to make a decision in the presence of traitors called "Byzantines". We
present an overview of recent research on this problem. Discussion includes the susceptibility of
distributed inference networks to Byzantines, and then the possible protection of these networks through
mitigation of Byzantines. A game theoretic formulation of the problem is also discussed. Several
applications are considered and some avenues for further research are provided.

Tuesday, December 15, 10:00 - 12:00
RS4: Signal and information processing over networks

Room: Poster Area
Chair: Cédric Richard (Université de Nice Sophia-Antipolis, France)



Diffusion Adaptation Over Networks with Kernel Least-Mean-Square....217
Wei Gao (Université de Nice Sophia-Antipolis, France); Jie Chen (Northwestern Polytechincal
University, P.R. China); Cédric Richard (Université de Nice Sophia-Antipolis, France); Jianguo
Huang (Northwestern Polytechnical University, Xi'an, P.R. China)

Adaptive Gaussian Mixture Learning in Distributed Particle Filtering....221
Jichuan Li and Arye Nehorai (Washington University in St. Louis, USA)

Measuring Conflict in a Multi-Source Environment as a Normal Measure....225
Pan Wei, John E. Ball, Derek Anderson, Archit Harsh and Christopher Archibald (Mississippi State
University, USA)

Distributed Nonconvex Optimization Over Networks....229
Paolo Di Lorenzo (University of Perugia, Italy); Gesualdo Scutari (Purdue University, USA)

Total Power Minimization for Two-Way Networks with Multi-Antenna Relays....N/A

Razgar Rahimi and Shahram ShahbazPanahi (University of Ontario Institute of Technology,
Canada)

Optimal Collaborative Resource Allocation in Multi-Carrier Two-Way Relay Networks....233
Adnan Gavili (University pf Ontario Institute of Technology, Canada); Shahram ShahbazPanahi
(University of Ontario Institute of Technology, Canada)

Censoring Diffusion for Harvesting WSNs....237
Jesus Fernandez-Bes and Rocio Arroyo-Valles (Universidad Carlos III de Madrid, Spain); Jeronimo
Arenas-Garcia (University Carlos III of Madrid, Spain); Jesus Cid-Sueiro (Universidad Carlos II1
de Madrid, Spain)

Greedy Sensor Selection for Non-Linear Models....241
Shilpa Rao, Sundeep Prabhakar Chepuri and Geert Leus (Delft University of Technology, The
Netherlands)

Dithering in Quantized RSS Based Localization....245
Di Jin (Technische Universitdt Darmstadt, Germany); Feng Yin (Ericsson Research, Sweden);
Carsten Fritsche (Linkdping University, Sweden); Abdelhak M Zoubir (Darmstadt University of
Technology, Germany); Fredrik Gustafsson (Linkopings universitet, Sweden)

RSS-based Localization of a Moving Node in Homogeneous Environments....249
Francesco Bandiera, Luca Carlino and Angelo Coluccia (University of Salento, Italy); Giuseppe
Ricci (Universita' del Salento, Italy)

Bias Correction for Distributed Bayesian Estimators....253
David Luengo (Universidad Politecnica de Madrid (UPM), Spain); Luca Martino (University of
Helsinki, Finland); Victor Elvira (University Carlos III of Madrid, Spain); Monica F. Bugallo
(Stony Brook University, USA)

Bayesian Social Learning with Decision Making in Multiple Rounds....257
Yunlong Wang (University of Minnesota, USA); Lingqing Gan and Petar M. Djuri¢ (Stony Brook
University, USA)



RSS: EEG systems

Room: Poster Area

Chair: Jean-Yves Tourneret (University of Toulouse & ENSEEIHT, France)

EEG Source Localization Based on a Structured Sparsity Prior and a Partially Collapsed Gibbs

Sampler....261
Facundo Costa (University of Toulouse & ENSEEIHT, France); Hadj Batatia and Thomas Oberlin
(University of Toulouse, France); Jean-Yves Tourneret (University of Toulouse & ENSEEIHT,
France)

EEG Sparse Source Localization Via Range Space Rotation....265
Ahmed Al Hilli and Laleh Najafizadeh (Rutgers University, USA); Athina Petropulu (Rutgers, The
State University of New Jersey, USA)

Structured Sampling and Recovery of iEEG Signals....269
Luca Baldassarre and Cosimo Aprile (EPFL, Switzerland); Mahsa Shoaran (California Institute of
Technology, Pasadena, CA, Switzerland); Yusuf Leblebici (EPFL, Switzerland); Volkan Cevher
(Ecole Polytechnique Federale de Lausanne, Switzerland)

SS6: Cognitive/Multi-missions radars

Room: Poster Area

Chair: Shannon D Blunt (University of Kansas, USA)

Velocity Profiler in IEEE 802.22 Based PCL System....273
Pietro Stinco, Maria S. Greco and Fulvio Gini (University of Pisa, Italy); Braham Himed (AFRL,
USA)

Cognitive Multichannel ISAR Imaging for Maritime Coastal Surveillance and Ground Border
Control....277
Elisa Giusti (University of Pisa, Italy); Alessio Bacci (CNIT & University of Pisa, Italy); Pietro
Stinco and Marco Martorella (University of Pisa, Italy); Anna Lisa Saverino (CNIT RaSS, Italy);
Fulvio Gini, Fabrizio Berizzi and Maria S. Greco (University of Pisa, Italy)

Incorporating Hopped Spectral Gaps Into Nonrecurrent Nonlinear FMCW Radar Emissions....281
John Jakabosky and Shannon D Blunt (University of Kansas, USA); Anthony Martone (US Army
Research Laboratory, USA)

Target Recognition with High-fidelity Target Signatures and Adaptive Waveforms in MIMO Radar....285
Junhyeong Bae (Agency for Defense Development(ADD), Korea); Nathan A Goodman (University
of Oklahoma, USA)

Quality of Service Management for a Multi-Mission Radar Network....289
Alexander Charlish and Roaldje Nadjiasngar (Fraunhofer FKIE, Germany)

Experiments with Cognitive Radar....293
Graeme Smith, Zach Cammenga and Adam Mitchell (The Ohio State University, USA); Kristine L
Bell (Metron, USA); Muralidhar Rangaswamy (AFRL, USA); Joel T. Johnson (The Ohio State
University, USA); Chris J Baker (Aveillant, United Kingdom)



Recent Trends and Findings in Cognitive Radar....N/A
Muralidhar Rangaswamy (Air Force Research Laboratory, USA); Aaron Jones (Air Force Research
Laboratory Sensors Directorate, USA); Graeme Smith (The Ohio State University, USA)

SS7: Nonconvex optimization in sparse inverse problems for multidimensional signal processing

Room: Poster Area
Chairs: Laure Blanc-Féraud (CNRS, France), Pascal Larzabal (ENS-Cachan, PARIS, France)
A Novel Iterative Convex Approximation Method....297
Yang Yang (Technische Universitidt Darmstadt, Germany); Marius Pesavento (Technische
Universitidt Darmstadt & Merckstr. 25, Germany)

Importance Sampling Strategy for Non-Convex Randomized Block-Coordinate Descent....301
Rémi Flamary (Université de Nice Sophia-Antipolis & Laboratoire Lagrange, UMR CNRS,
France); Alain Rakotomamonjy and Gilles Gasso (INSA/Universite de Rouen, France)

LO-Optimization for Channel and DOA Sparse Estimation....305
Adilson W Chinatto, Jr. (Universidade de Campinas, Brazil); Emmanuel Soubies (Université Nice
Sophia Antipolis, France); Cynthia Junqueira (Institute of Aeronautics And Space, Brazil); Joao
Romano (State University of Campinas, Brazil); Pascal Larzabal (ENS-Cachan, PARIS, France);
Jean Pierre Barbot (Non-A-INRIA / ECS-Lab/ ENSEA (EA-3649) France, France); Laure Blanc-
Féraud (CNRS, France)

Optimization of a Geman-McClure Like Criterion for Sparse Signal Deconvolution....309
Marc Castella (Institut Mines-Télécom, Télécom SudParis & UMR-CNRS 5157 SAMOVAR,
France); Jean-Christophe Pesquet (Université Paris-Est, France)

Tuesday, December 15, 16:30 - 17:30
P4: A probabilistic theory of Deep Learning

Plenary 4

Richard G. Baraniuk

Room: Coral Gallery Ballroom

Chair: Petar M. Djuri¢ (Stony Brook University, USA)

A grand challenge in machine learning is the development of computational algorithms that match or
outperform humans in perceptual inference tasks that are complicated by nuisance variation. For
instance, visual object recognition involves the unknown object position, orientation, and scale in object
recognition while speech recognition involves the unknown voice pronunciation, pitch, and speed.
Recently, a new breed of deep learning algorithms have emerged for high-nuisance inference tasks that
routinely yield pattern recognition systems with near- or super-human capabilities. But a fundamental
question remains: Why do they work? Intuitions abound, but a coherent framework for understanding,
analyzing, and synthesizing deep learning architectures has remained elusive. We answer this question
by developing a new probabilistic framework for deep learning based on the Deep Rendering Model: a
generative probabilistic model that explicitly captures latent nuisance variation. By relaxing the
generative model to a discriminative one, we can recover two of the current leading deep learning



systems, deep convolutional neural networks and random decision forests, providing insights into their
successes and shortcomings, a principled route to their improvement, and new avenues for exploration.

Tuesday, December 15, 17:30 - 19:30
RS6: DOA and TDOA estimation

Room: Poster Area
Chair: Marius Pesavento (Technische Universitdt Darmstadt & Merckstr. 25, Germany)
RF Emitter Localization and Beam Pattern Auto-calibration Using Amplitude Comparison of a Two-
element Array....313
Yuanbo Xiong (Sichuan University, P.R. China); Boon Poh Ng (Nanyang technological university,
Singapore); Rong Yang (Indenpendent Researcher, Singapore)

Cross Recurrence Plot Analysis Based Method for TDOA Estimation of Underwater Acoustic Signals....N/A
Olivier Le Bot (Univ Grenoble Alpes, GIPSA-Lab, France); Cedric Gervaise (Foundation of
Grenoble-INP, France); Yvan Simard (University of Quebec at Rimouski, France); Jerome 1. Mars
(Univ Grenoble Alpes, GIPSA-Lab & Univ Grenoble Alpes, CNRS, GIPSA-Lab, France)

Low Complexity Subspace Approach for Direction Finding in Bistatic MIMO Radar....317
Xianpeng Wang (Nanyang Technological University, Singapore); Wei Wang (Harbin Engineering
University, P.R. China); Guoan Bi (Nanyang Technological University, Singapore)

DOA Estimation in MIMO Radar with Broken Sensors by Difference Co-Array Processing....321
Weiyu Zhang (Institute of Acoustics, Chinese Academy of Sciences Beijing, P.R. China); Sergiy A.
Vorobyov (Aalto University, Finland); Lianghao Guo (Institute of Acoustics, Chinese Academy of
Sciences, Beijing, P.R. China)

A Method for 3D Direction of Arrival Estimation for General Arrays Using Multiple Frequencies....325
Fredrik Andersson and Marcus Carlsson (Lund University, Sweden); Jean-Yves Tourneret
(University of Toulouse & ENSEEIHT, France); Herwig Wendt (University of Toulouse & IRIT -
ENSEEIHT, CNRS, France)

Performance Analysis of Direction-of-Arrival Estimation Using the Decentralized root-MUSIC....329
Wassim Suleiman (TU Darmstadt & Institut fiir Nachrichtentechnik, Germany); Marius Pesavento
(Technische Universitidt Darmstadt & Merckstr. 25, Germany); Abdelhak M Zoubir (Darmstadt
University of Technology, Germany)

DOA Estimation Using Sparse Vector Sensor Arrays....333
Shilpa Rao, Sundeep Prabhakar Chepuri and Geert Leus (Delft University of Technology, The
Netherlands)

Asymptotically Optimal Narrowband Signal Detector Using Linear Array Antenna....337
Ali Ghobadzadeh and Saeed Gazor (Queens University, Canada)

Cognitive Antenna Selection for Optimal Source Localization....341
Omri Isaacs and Joseph Tabrikian (Ben-Gurion University of the Negev, Israel); Igal Bilik (Duke
University, USA)



An Efficient Direction-Of-Arrival Estimation Method for Uniform Rectangular Array Based on
Array Covariance Matrix Element Properties....345
Koichi Ichige and Yu Iwabuchi (Yokohama National University, Japan)

SS10: Randomness and efficient computation in signal processing

Room: Poster Area
Chair: Justin K Romberg (Georgia Tech, USA)
One-Bit Compressive Sensing with Partial Support....349
Deanna Needell and Phillip North (Claremont McKenna College, USA)

Computing Active Subspaces Efficiently with Gradient Sketching....353
Paul Constantine, Armin Eftekhari and Michael Wakin (Colorado School of Mines, USA)

Sketching for Simultaneously Sparse and Low-Rank Covariance Matrices....357
Sohail Bahmani (Georgia Institute of Technology, USA); Justin K Romberg (Georgia Tech, USA)

Randomized Multi-Pulse Time-of-Flight Mass Spectrometry....361

Michael G Moore, Andrew Massimino and Mark Davenport (Georgia Institute of Technology,
USA)

Resolving Scaling Ambiguities with the L1/L2 Norm in a Blind Deconvolution Problem with
Feedback....365
Ernie Esser (University of British Columbia, USA); Rongrong Wang and Tim Lin (University of
British Columbia, Canada); Felix J. Herrmann (the University of British Columbia, Canada)

SS8: Optimization and adaptivity in Big Data

Room: Poster Area
Chairs: Volkan Cevher (Ecole Polytechnique Federale de Lausanne, Switzerland), Jarvis D. Haupt
(University of Minnesota, USA)
Categorical Matrix Completion....369
Yang Cao and Yao Xie (Georgia Institute of Technology, USA)

Locating Rare and Weak Material Anomalies by Convex Demixing of Propagating Wavefields....373
Mojtaba Kadkhodaie, Swayambhoo Jain, Jeffrey Druce, Jarvis D. Haupt and Stefano Gonella
(University of Minnesota, USA)

Margin-Based Active Subspace Clustering....377
John Lipor and Laura Balzano (University of Michigan, USA)

Scalable Convex Methods for Phase Retrieval....381
Alp Yurtsever, Ya-Ping Hsieh and Volkan Cevher (Ecole Polytechnique Federale de Lausanne,
Switzerland)

Quantifying Uncertainty in Variable Selection with Arbitrary Matrices....385
Willem van den Boom, David Dunson and Galen Reeves (Duke University, USA)



SS9: Massive MIMO systems

Room: Poster Area

Chair: André de Almeida (Federal University of Ceara & Wireless Telecom Research Group - GTEL,

Brazil)

Uplink Block Diagonalization for Massive MIMO-OFDM Systems with Distributed Antennas....389
Leonel Arévalo (Pontifical Catholic University of Rio de Janeiro & Center for Studies in
Telecommunicatios, Brazil); Rodrigo C. de Lamare (Pontifical Catholic University of Rio de
Janeiro & University of York, Brazil); Martin Haardt (Ilmenau University of Technology,
Germany); Raimundo Sampaio-Neto (Cetuc-Puc-Rio, Brazil)

Permutation Enhanced Parallel Reconstruction for Compressive Sampling....393
Hao Fang (University of Washington, USA); Sergiy A. Vorobyov (Aalto University, Finland); Hai
Jiang (University of Alberta, Canada)

Near Maximum-Likelihood Detector with One-Bit ADCs for Multiuser Massive MIMO Systems....397
Junil Choi and Robert Heath (The University of Texas at Austin, USA)

Efficient Channel Estimation in Massive MIMO Systems - A Distributed Approach....401
Tareq Y. Al-Naffouri (King Abdullah University of Science and Technology, USA)

Energy Efficiency and Base Station Selection in Massive MIMO and Small Cell Hybrid Networks....405
Samip Malla and Giuseppe Abreu (Jacobs University Bremen, Germany)

Decentralized Multi-cell Beamforming with QoS Guarantees Via Large System Analysis....409
Hossein Asgharimoghaddam (University of Oulu & Center for Wireless Communication, Finland);
Antti To6lli (University of Oulu, Finland); Luca Sanguinetti (University of Pisa & SUPELEC, Italy);
Mérouane Debbah (Huawei, France)

Compressive Sensing Based Channel Estimation for Massive MIMO Systems with Planar Arrays....413
Daniel Aratjo (Federal University of Ceard, Brazil); André de Almeida (Federal University of
Ceard & Wireless Telecom Research Group - GTEL, Brazil); Joao Cesar Moura Mota (UFC, Brazil)

Wednesday, December 16

Wednesday, December 16, 09:00 - 10:00

P5: Adaptive superdirectivity of 2D oversampled HF antenna arrays: Theory, computational
aspects and experimental results

Plenary 5

Yuri I. Abramovich

Room: Coral Gallery Ballroom

Chair: Fulvio Gini (University of Pisa, Italy)

In this talk, we present results of theoretical and experimental signal-to-external noise ratio (SENR)
performance assessment for optimal (adaptive) beamforming in uniform rectangular (oversampled)



antenna arrays (URA's) with inter-element spacing smaller than one half-wavelength. These arrays are
considered as alternatives to a conventional one-dimensional uniform linear array (ULA) when in a
quest for a significant enhancement of SENR the aperture of such a ULA becomes impractically long. In
the case of uniform external noise distribution, the definitions of SENR gain with respect to an input
(per element) SENR, and the antenna array directivity, coincide. Therefore, any SENR gains delivered
by the optimum (vs. conventional) beamforming should be attributed to superdirective properties of
these oversampled two-dimensional (2D) URA's. In addition to this uniform external noise distribution,
we introduce several "tapered" noise distributions associated with the propagating phenomenology of
high frequency (HF) noise over ionospheric channels in surfacewave (SW) and skywave over-the-
horizon radars (OTHR). This talk also explores the Cramér-Rao bound (CRB) for azimuth (Az) and
elevation (El) direction-of-arrival (DOA) estimation and specifies the role of superdirectivity in DOA
estimation accuracy enhancement. We demonstrate that for relatively small antenna arrays used in
SWOTHR applications, the oversampled 2D URA can significantly outperform 1D ULA's with the
same number of elements and inter-element spacing. Oversampled 2D URA's utilized for advanced
skywave OTHR applications deliver SENR and DOA estimation accuracy that approaches the
performance of a 1D ULA with the same large number of antenna elements, but with impractical large
apertures. Other benefits of 2D antenna arrays, associated with the improved selectivity in elevation, are
not considered in this analysis which is focused on radar performance in strong external noise
environments, typical for "night-time" skywave OTHR operation.

Wednesday, December 16, 10:00 - 12:00
RS7: Sparse signal processing and recovery

Room: Poster Area

Chair: David Brie (CRAN, Nancy Université, CNRS, France)

Sparse-Based Estimators Improvement in Case of Basis Mismatch....417
Stephanie Bernhardt (Universite Paris Sud - L2S, France); Rémy Boyer (Université Paris-Sud
(UPS), CNRS, CentraleSupelec, France); Sylvie Marcos (Laboratoire des Signaux et Systems,
Supélec, CNRS UMR, France); Pascal Larzabal (ENS-Cachan, PARIS, France)

Compressed Sensing with Uncertainty - The Bayesian Estimation Perspective....421
Stephanie Bernhardt (Universite Paris Sud - L2S, France); Rémy Boyer (Université Paris-Sud
(UPS), CNRS, CentraleSupelec, France); Sylvie Marcos (Laboratoire des Signaux et Systems,
Supélec, CNRS UMR, France); Pascal Larzabal (ENS-Cachan, PARIS, France)

Coherent MIMO Radar Imaging with Model-Aware Block Sparse Recovery....425
Lorenz Weiland, Thomas Wiese and Wolfgang Utschick (Technische Universitdt Miinchen,
Germany)

Adaptive Strategy for Restricted-Sampling Noisy Low-Rank Matrix Completion....429
Daniel L Pimentel-Alarcon (University of Wisconsin-Madison, USA); Robert Nowak (University
of Wisconsin - Madison, USA)

A Semismooth Newton Method for Adaptive Distributed Sparse Linear Regression....433
Dmitriy Shutin (German Aerospace Center (DLR), Germany); Boris Vexler (Technische Universitit
Miinchen, Germany)



Simultaneous Regularized Sparse Approximation for Wood Wastes NIR Spectra Features Selection....437
Leila Belmerhnia (CRAN, Université de Lorraine, CNRS, France); El-Hadi Djermoune (Université
de Lorraine & CRAN UMR 7039 CNRS, France); Cédric Carteret (LCPME, France); David Brie
(CRAN, Nancy Université, CNRS, France)

Sparsity-Driven Distributed Array Imaging....441
Dehong Liu and Ulugbek S. Kamilov (Mitsubishi Electric Research Laboratories, USA); Petros T
Boufounos (Mitsubishi Electric Research Laboratories & Rice University, USA)

Extended Target Localization with Total-Variation Denoising in Through-the-Wall-Imaging....445
Hiroyuki Handa, Hassan Mansour, Dehong Liu and Ulugbek S. Kamilov (Mitsubishi Electric
Research Laboratories, USA)

Blind Identification of Graph Filters with Sparse Inputs....449
Santiago Segarra (University of Pennsylvania, USA); Gonzalo Mateos (University of Rochester,
USA); Antonio G. Marques (Universidad Rey Juan Carlos, Spain); Alejandro Ribeiro (University
of Pennsylvania, USA)

RS8: MIMO systems

Room: Poster Area

Chair: Sergiy A. Vorobyov (Aalto University, Finland)

An Array Processing Approach to Pilot Decontamination for Massive MIMO....453
Karthik Upadhya and Sergiy A. Vorobyov (Aalto University, Finland)

Fast-Convergent Distributed Coordinated Precoding for TDD Multicell MIMO Systems....457
Rasmus Brandt and Mats Bengtsson (KTH Royal Institute of Technology, Sweden)

Distributed Precoding and User Selection in MIMO Interfering Networks....461
Hadi Ghauch (Royal Institute of Technology (KTH), Sweden); Rami Mochaourab, Mats Bengtsson
and Mikael Skoglund (KTH Royal Institute of Technology, Sweden)

RS9: Performance bounds

Room: Poster Area

Chair: Frederic Pascal (CentraleSupélec, France)

Weiss-Weinstein Bound for Change-Point Estimation....465
Lucien Bacharach (Université Paris 11, France); Alexandre Renaux (Universite Paris 11, France);
Mohammed Nabil El Korso (Paris 10 University & LEME-EA 4416, France); Eric Chaumette
(ISAE, France)

Risk-Unbiased Bound for Random Signal Estimation in the Presence of Unknown Deterministic
Channel....469
Shahar Bar and Joseph Tabrikian (Ben-Gurion University of the Negev, Israel)

Recursive Hybrid CRB for Markovian Systems with Time-Variant Measurement Parameters....473
Jérome Galy (LIRMM Montpellier, France); Alexandre Renaux (Universite Paris 11, France); Eric
Chaumette and Francois Vincent (ISAE, France); Pascal Larzabal (ENS-Cachan, PARIS, France)



SS11: Computer-intensive methods for statistical signal processing

Room: Poster Area
Chair: Pau Closas (Centre Tecnologic de Telecomunicacions de Catalunya (CTTC), Spain)
Marginalizing Gaussian Process Hyperparameters Using Sequential Monte Carlo....477
Andreas Svensson (Uppsala University, Sweden); Johan Dahlin (Linkdping University, Sweden);
Thomas B. Schon (Uppsala University, Sweden)

Nonlinear State Space Model Identification Using a Regularized Basis Function Expansion....481
Andreas Svensson and Thomas B. Schon (Uppsala University, Sweden); Arno Solin and Simo
Sarkka (Aalto University, Finland)

Computational Complexity Reduction Techniques for Quadrature Kalman Filters....485
Pau Closas, Jordi Vila-Valls and Carles Fernandez-Prades (Centre Tecnologic de
Telecomunicacions de Catalunya (CTTC), Spain)

Filtering of Nonlinear Time-Series Coupled by Fractional Gaussian Processes....489
Inigo Urteaga, Monica F. Bugallo and Petar M. Djuri¢ (Stony Brook University, USA)

Prediction of Driver's Drowsy and Alert States From EEG Signals with Deep Learning....493
Mehdi Hajinoroozi (The University of Texas at San Antonio, USA); Zijing Mao (University of
Texas at San Antonio & UTSA, USA); Yufei Huang (University of Texas at San Antonio, USA)

A Nonlinear Population Monte Carlo Scheme for Bayesian Parameter Estimation in a Stochastic
Intercellular Network Model....497
Joaquin Miguez (Universidad Carlos III de Madrid, Spain); Inés Marifio (Universidad Rey Juan
Carlos, Spain)

Variational Bayesian EM for SLAM....501
Maryam Fatemi (Chalmers University of Technology, Sweden); Lennart Svensson (Chalmers
University, Sweden); Lars Hammarstrand and Malin Lundgren (Chalmers University of
Technology, Sweden)

SS12: Large-scale optimization in dynamic scenarios

Room: Poster Area
Chairs: Geert Leus (Delft University of Technology, The Netherlands), Andrea Simonetto (Delft
University of Technology, The Netherlands)
On Non-differentiable Time-varying Optimization....505
Andrea Simonetto and Geert Leus (Delft University of Technology, The Netherlands)

A Decentralized Prediction-Correction Method for Networked Time-Varying Convex Optimization....509
Andrea Simonetto (Delft University of Technology, The Netherlands); Aryan Mokhtari and Alec
Koppel (University of Pennsylvania, USA); Geert Leus (Delft University of Technology, The
Netherlands); Alejandro Ribeiro (University of Pennsylvania, USA)

A Stochastic Proximal Point Algorithm: Convergence and Application to Convex Optimization....IN/A
Pascal Bianchi (Telecom Paristech - LTCI, France)



Stochastic Semiparametric Regression for Spectrum Cartography....513
Daniel Romero (University of Minnesota, USA); Seung-Jun Kim (University of Maryland,
Baltimore County, USA); Georgios B. Giannakis (University of Minnesota, USA)

Multi-Agent Mirror Descent for Decentralized Stochastic Optimization....517
Michael Rabbat (McGill University, Canada)





