
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP2240S-POD 
978-1-6654-6799-5 

2022 30th European Signal 
Processing Conference  
(EUSIPCO 2022) 

Belgrade, Serbia 
29 August - 2 September 2022 

Pages 1-751 

1/3 



 
 
 
 
 
 
 
Copyright © 2022, European Signal Processing Conference (EUSIPCO) 
All Rights Reserved 
 
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version. 
 
 
IEEE Catalog Number:   CFP2240S-POD 
ISBN (Print-On-Demand):  978-1-6654-6799-5 
ISBN (Online):   978-90-827970-9-1 
ISSN:                            2219-5491 
 
 
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 
   



xiii

TABLE OF CONTENTS

ASMSP_L1: MULTIMODAL SIGNAL PROCESSING

ASMSP_L1.1: ZERO-SHOT AUDIO CLASSIFICATION USING IMAGE EMBEDDINGS..............................1
Duygu Dogan, Huang Xie, Toni Heittola, Tuomas Virtanen, Tampere University, Finland

ASMSP_L1.2: IMPROVING MULTIMODAL MOVIE SCENE SEGMENTATION USING .............................6
MIXTURE OF ACOUSTIC EXPERTS
Meng-Han Lin, Jeng-Lin Li, Chi-Chun Lee, National Tsing Hua University, Taiwan

ASMSP_L1.3: ON THE INTEGRATION OF ACOUSTICS AND LIDAR: A MULTI-MODAL .....................11
APPROACH TO ACOUSTIC REFLECTOR ESTIMATION
Ellen Riemens, Jorge Martinez, Richard C. Hendriks, TU Delft, Netherlands; Pablo Martinez-Nuevo, Martin Moller, 
Bang & Olufsen, Denmark

ASMSP_L1.4: IMPROVING INDUCED VALENCE RECOGNITION BY INTEGRATING .........................16
ACOUSTIC SOUND SEMANTICS IN MOVIES
Shreya G. Upadhyay, Bo-Hao Su, Chi-Chun Lee, National Tsing Hua University, Taiwan

ASMSP_L1.5: BONE-CONDUCTED SPEECH ENHANCEMENT USING VECTOR-QUANTIZED ..........21
VARIATIONAL AUTOENCODER AND GAMMACHIRP FILTERBANK CEPSTRAL 
COEFFICIENTS
Quoc-Huy Nguyen, Masashi Unoki, Japan Advanced Institute of Science and Technology, Japan

ASMSP_L2: ACOUSTIC SOURCE LOCALIZATION AND TRACKING

ASMSP_L2.1: ELLIPTICALLY CONTOURED ALPHA-STABLE REPRESENTATION FOR .......................26
MUSIC-BASED SOUND SOURCE LOCALIZATION
Mathieu Fontaine, Télécom Paris, Institut Polytechnique de Paris, France; Diego Di Carlo, Inria, Université de Rennes 
2, France; Kouhei Sekiguchi, Arie Aditya Nugraha, Kazuyoshi Yoshii, Center for Advanced Intelligence Project (AIP), 
RIKEN, France; Yoshiaki Bando, National Institute of Advanced Industrial Science and Technology (AIST), France

ASMSP_L2.2: MULTIPLE SOUND SOURCE LOCALIZATION BASED ON STOCHASTIC .......................31
MODELING OF SPATIAL GRADIENT SPECTRA
Natsuki Ueno, Tokyo Metropolitan University, Japan; Hirokazu Kameoka, Nippon Telegraph and Telephone 
Corporation, Japan

ASMSP_L2.3: BINAURAL SOURCE LOCALIZATION USING DEEP LEARNING AND HEAD .................36
ROTATION INFORMATION
Guillermo García Barrios, Juana María Gutiérrez Arriola, Rubén Fraile Muñoz, Universidad Politécnica de Madrid, Spain; 
Daniel Aleksander Krause, Archontis Politis, Annamaria Mesaros, Tampere University, Finland

ASMSP_L2.4: END-TO-END SIGNAL-AWARE DIRECTION-OF-ARRIVAL ESTIMATION USING ........41
WEIGHTED STEERED-RESPONSE POWER
Julian Wechsler, Wolfgang Mack, Emanuël A. P. Habets, International Audio Laboratories Erlangen, Germany

ASMSP_L2.5: MEMORY-REDUCED DOA ESTIMATORS WHILE USING .................................................46
CYCLIC-SYMMETRICAL ARRAY
Ofer Schwartz, CEVA Inc., Israel



xiv

ASMSP_L3: ARRAY SIGNAL PROCESSING: BEAMFORMING AND ENHANCEMENT

ASMSP_L3.1: CONSTANT-BEAMWIDTH LINEARLY CONSTRAINED MINIMUM VARIANCE ............50
BEAMFORMER
Ariel Frank, Assaf Ben-Kish, Israel Cohen, Technion–Israel Institute of Technology, Israel

ASMSP_L3.2: SPEECH ENHANCEMENT IN DISTRIBUTED MICROPHONE ARRAYS USING ...............55
POLYNOMIAL EIGENVALUE DECOMPOSITION
Emilie d’Olne, Vincent W. Neo, Patrick A. Naylor, Imperial College London, United Kingdom

ASMSP_L3.3: DUAL MVDR ARCHITECTURE FOR ADAPTIVE CANCELLATION OF DYNAMIC ..........60
INTERFERENCE
Amos Schreibman, Elior Hadad, Anna Barnov, Eli Tzirkel-Hancock, General Motors, Israel

ASMSP_L3.4: ISS2: AN EXTENSION OF ITERATIVE SOURCE STEERING ALGORITHM FOR ...............65
MAJORIZATION-MINIMIZATION-BASED INDEPENDENT VECTOR ANALYSIS
Rintaro Ikeshita, Tomohiro Nakatani, NTT Corporation, Japan

ASMSP_L3.5: BINAURAL WIND-NOISE TRACKING WITH STEERING PRESET....................................70
Stefan Thaleiser, Ruhr-Universität Bochum, Germany; Gerald Enzner, Carl von Ossietzky University of Oldenburg, 
Germany

ASMSP_L4: DEREVERBERATION AND ECHO CANCELLATION

ASMSP_L4.1: AN IMPROVED FUNCTIONAL LINK ARCHITECTURE FOR NONLINEAR AEC..............75
Srikanth Burra, Indian Institute of Information Technology Design and Manufacturing Kancheepuram, India; Asutosh 
Kar, Indian Institute of Information Technology Design and Manufacturing, India; Mads Græsbøll Christensen, Aalborg 
University, Denmark

ASMSP_L4.2: RECEPTIVE FIELD ANALYSIS OF TEMPORAL CONVOLUTIONAL NETWORKS ...........80
FOR MONAURAL SPEECH DEREVERBERATION
William Ravenscroft, Stefan Goetze, Thomas Hain, The University of Sheffield, United Kingdom

ASMSP_L4.3: CONDITIONAL GENERATIVE ADVERSARIAL NETWORKS FOR ACOUSTIC ................85
ECHO CANCELLATION
Fran Pastor-Naranjo, Rocío del Amor, Julio Silva-Rodríguez, Miguel Ferrer, Gema Piñero, Valery Naranjo, Universitat 
Politècnica de València, Spain

ASMSP_L4.4: A UNIFIED PERSPECTIVE ON TIME-DOMAIN AND FREQUENCY-DOMAIN ................90
KALMAN FILTERS FOR ACOUSTIC SYSTEM IDENTIFICATION
Tobias Kabzinski, Peter Jax, RWTH Aachen University, Germany

ASMSP_L4.5: ADAPTIVE DEREVERBERATION, NOISE AND INTERFERER REDUCTION ....................95
USING SPARSE WEIGHTED LINEARLY CONSTRAINED MINIMUM POWER 
BEAMFORMING
Henri Gode, Simon Doclo, University of Oldenburg, Germany

ASMSP_L5: EMOTION RECOGNITION

ASMSP_L5.1: MORLET WAVELET-BASED VOICE LIVENESS DETECTION USING .............................100
CONVOLUTIONAL NEURAL NETWORK
Priyanka Gupta, Piyushkumar K. Chodingala, Hemant A. Patil, Dhirubhai Ambani Institute of Information and 
Communication Technology, India

ASMSP_L5.2: AFFECTIVE BURST DETECTION FROM SPEECH USING KERNEL-FUSION .................105
DILATED CONVOLUTIONAL NEURAL NETWORKS
Berkay Köprü, Engin Erzin, Koc University, Turkey



xv

ASMSP_L5.3: VOICE LIVENESS DETECTION USING CONSTANT-Q TRANSFORM-BASED ..............110
FEATURES
Ankur T. Patil, Kuldeep Khoria, Hemant A. Patil, DA-IICT, Gandhinagar, India

ASMSP_L5.4: TOXIC SPEECH AND SPEECH EMOTIONS: INVESTIGATIONS OF ...............................115
AUDIO-BASED MODELING AND INTERCORRELATIONS
Wei-Cheng Lin, The University of Texas at Dallas, United States; Dimitra Emmanouilidou, Microsoft Research, United 
States

ASMSP_L5.5: IMPROVED SPEECH EMOTION RECOGNITION BASED ON MUSIC-RELATED ...........120
AUDIO FEATURES
Linh Vu, Raphael Phan, Wern-Han Lim, Dinh Phung, Monash University, Malaysia

ASMSP_L6: ROBUST REPRESENTATIONS AND MODEL ADAPTATION FOR AUDIO 
ANALYSIS

ASMSP_L6.1: A STUDY ON ROBUSTNESS TO PERTURBATIONS FOR REPRESENTATIONS .............125
OF ENVIRONMENTAL SOUND
Sangeeta Srivastava, Anish Arora, The Ohio State University, United States; Ho-Hsiang Wu, Joao Rulff, Magdalena 
Fuentes, Claudio Silva, Juan Bello, New York University, United States; Mark Cartwright, New Jersey Institute of 
Technology, United States

ASMSP_L6.2: NON-INTRUSIVE SIGNAL ANALYSIS FOR ROOM ADAPTATION OF ASR ...................130
MODELS
Ge Li, Dushyant Sharma, Nuance Communications Inc, Canada; Patrick Naylor, Imperial College London, United 
Kingdom

ASMSP_L6.3: MULTIROOM SPEECH EMOTION RECOGNITION.........................................................135
Erez Shalev, Israel Cohen, Technion, Israel Institute of Technology, Israel

ASMSP_L6.4: NOISE, DEVICE AND ROOM ROBUSTNESS METHODS FOR .........................................140
PRONUNCIATION ERROR DETECTION
Ville-Veikko Eklund, Aleksandr Diment, Tuomas Virtanen, Tampere University, Finland

ASMSP_L6.5: ACOUSTIC MODEL ADAPTATION IN REVERBERANT CONDITIONS USING .............145
MULTI-TASK LEARNED EMBEDDINGS
Aditya Raikar, Ashish Panda, Sunil Kumar Kopparapu, Tata Consultancy Services, India; Meet Soni, Samsung Research 
Institute, Bangalore, India

ASMSP_L7: AUDIO SOURCE SEPARATION, ENHANCEMENT AND RESTORATION

ASMSP_L7.1: COSSD - AN END-TO-END FRAMEWORK FOR MULTI-INSTANCE SOURCE ..............150
SEPARATION AND DETECTION
Shrishail Baligar, Shawn Newsam, University of California Merced, United States

ASMSP_L7.2: RECURRENT NEURAL NETWORK-BASED ESTIMATION AND CORRECTION ...........155
OF RELATIVE TRANSFER FUNCTION FOR PRESERVING SPATIAL CUES IN SPEECH 
SEPARATION
Zicheng Feng, Fei Chen, Southern University of Science and Technology, China; Yu Tsao, Academia Sinica, Taiwan

ASMSP_L7.3: SAMPLING FREQUENCY INDEPENDENT DIALOGUE SEPARATION............................160
Jouni Paulus, Matteo Torcoli, Fraunhofer Institute for Integrated Circuits IIS, Germany

ASMSP_L7.4: METRICGAN+/-: INCREASING ROBUSTNESS OF NOISE REDUCTION ON .................165
UNSEEN DATA
George Close, Thomas Hain, Stefan Goetze, University of Sheffield, United Kingdom



xvi

ASMSP_L7.5: A COMPUTATION-EFFICIENT NEURAL NETWORK FOR VAD USING ........................170
MULTI-CHANNEL FEATURE
Runze Wang, Wei-Ping Zhu, Concordia University, Canada; Iman Moazzen, Castofly Technologies, Canada

ASMSP_L8: AUDIO ANALYTICS AND APPLICATIONS

ASMSP_L8.1: TOWARDS UNSUPERVISED SUBJECT-INDEPENDENT SPEECH-BASED ......................175
RELAPSE DETECTION IN PATIENTS WITH PSYCHOSIS USING VARIATIONAL 
AUTOENCODERS
Christos Garoufis, Athanasia Zlatintsi, Panagiotis-Paraskevas Filntisis, Niki Efthymiou, Petros Maragos, National 
Technical University of Athens, Greece; Emmanouil Kalisperakis, Thomas Karantinos, Vassiliki Garyfalli, Marina Lazaridi, 
Nikolaos Smyrnis, University Mental Health Research Institute, Greece

ASMSP_L8.2: MULTI-STAGE ATTENTION FOR FINE-GRAINED EXPRESSIVITY TRANSFER ...........180
IN MULTISPEAKER TEXT-TO-SPEECH SYSTEM
Ajinkya Kulkarni, Vincent Colotte, Denis Jouvet, Université de Lorraine, CNRS, Inria, Loria, France

ASMSP_L8.3: WAKE-COUGH: COUGH SPOTTING AND COUGHER IDENTIFICATION FOR ...........185
PERSONALISED LONG-TERM COUGH MONITORING
Madhurananda Pahar, Marisa Klopper, Byron Reeve, Rob Warren, Grant Theron, Andreas Diacon, Thomas Niesler, 
University of Stellenbosch, South Africa

ASMSP_L8.4: ROBUST STUTTERING DETECTION VIA MULTI-TASK AND ADVERSARIAL .............190
LEARNING
Shakeel Ahmad Sheikh, Md Sahidullah, Slim Ouni, Universite de Lorraine, CNRS, Inria, LORIA, France; Fabrice Hirsch, 
Université Paul-Valéry Montpellier, CNRS, France

ASMSP_L8.5: JOINT SCATTERING FOR AUTOMATIC CHICK CALL RECOGNITION........................195
Changhong Wang, CNRS, LS2N, UMR 6004, France; Emmanouil Benetos, Shuge Wang, Elisabetta Versace, Queen 
Mary University of London, United Kingdom

ASMSP_L9: SIGNAL PROCESSING METHODS AND MODELS

ASMSP_L9.1: COMPOSING GENERAL AUDIO REPRESENTATION BY FUSING MULTILAYER .........200
FEATURES OF A PRE-TRAINED MODEL
Daisuke Niizumi, Daiki Takeuchi, Yasunori Ohishi, Noboru Harada, Kunio Kashino, NTT Corporation, Japan

ASMSP_L9.2: EFFICIENTLEAF: A FASTER LEARNABLE AUDIO FRONTEND OF ................................205
QUESTIONABLE USE
Jan Schlüter, Gerald Gutenbrunner, Johannes Kepler University Linz, Austria

ASMSP_L9.3: BAND LIMITED IMPULSE INVARIANCE METHOD.........................................................209
Nara Hahn, University of Southampton, United Kingdom; Frank Schultz, Sascha Spors, University of Rostock, Germany

ASMSP_L9.4: USING INTERPOLATED FIR TECHNIQUE FOR DIGITAL CROSSOVER ........................214
FILTERS DESIGN
Valeria Bruschi, Stefano Nobili, Alessandro Terenzi, Stefania Cecchi, Università Politecnica delle Marche, Italy

ASMSP_L9.5: EXPERIMENTAL VALIDATION OF WIDEBAND SBL MODELS FOR DOA .....................219
ESTIMATION
Ruchi Pandey, Santosh Nannuru, IIIT Hyderabad, India; Peter Gerstoft, University of California San Diego, United States

ASMSP_P1: MUSIC SIGNAL PROCESSING AND INFORMATION RETRIVAL

ASMSP_P1.1: AN ANALYSIS OF USING FUZZY ANNOTATIONS IN CRNN-BASED JOINT BEAT ......224
AND DOWNBEAT TRACKING
Tian Cheng, Masataka Goto, National Institute of Advanced Industrial Science and Technology (AIST), Japan



xvii

ASMSP_P1.2: NOTE-LEVEL AUTOMATIC GUITAR TRANSCRIPTION USING ATTENTION .............229
MECHANISM
Sehun Kim, Tomoki Hayashi, Tomoki Toda, Nagoya University, Japan

ASMSP_P1.3: STYLEWAVEGAN : STYLE-BASED SYNTHESIS OF DRUM SOUNDS USING .................234
GENERATIVE ADVERSARIAL NETWORKS FOR HIGHER AUDIO QUALITY
Antoine Lavault, Matthieu Voiry, Apeira Technologies, France; Axel Roebel, UMR CNRS 9912, France

ASMSP_P1.4: TRANSFER LEARNING FOR VIOLINIST IDENTIFICATION............................................239
Yudong Zhao, György Fazekas, Mark Sandler, Queen Mary University of London, United Kingdom

ASMSP_P1.5: IMPROVING BALANCE IN AUTOMATIC CHORD RECOGNITION WITH ....................244
RANDOM FORESTS
Jeff Miller, Ken O’Hanlon, Mark Sandler, Queen Mary University of London, United Kingdom

ASMSP_P1.6: MULTI-BAND MASKING FOR WAVEFORM-BASED SINGING VOICE ...........................249
SEPARATION
Panagiotis Papantonakis, Christos Garoufis, Petros Maragos, National Technical University of Athens, Greece

ASMSP_P1.7: INVESTIGATING NONNEGATIVE AUTOENCODERS FOR EFFICIENT AUDIO ...........254
DECOMPOSITION
Yigitcan Özer, Jonathan Hansen, Tim Zunner, Meinard Müller, International Audio Laboratories Erlangen, Germany

ASMSP_P2: APPLICATIONS OF AUDIO AND ACOUSTICS: ANOMALY DETECTION

ASMSP_P2.1: UNSUPERVISED ACOUSTIC ANOMALY DETECTION SYSTEMS BASED ON ................259
GAUSSIAN MIXTURE DENSITY NEURAL NETWORK
Zhaoyi Liu, Sam Michiels, Wouter Joosen, Danny Hughes, Catholic University of Leuven, Belgium; Haoyu Tang, 
Norwegian University of Science and Technology, Norway

ASMSP_P2.2: AN OPEN-ACCESS SYSTEM FOR LONG-RANGE CHAINSAW SOUND ..........................264
DETECTION
Nikolaos Stefanakis, Konstantinos Psaroulakis, Nikonas Simou, Foundation of Research and Technology Hellas, Greece; 
Christos Astaras, Forest Research Institute, Greece

ASMSP_P2.3: ANOMALOUS SOUND DETECTION BASED ON MACHINE ACTIVITY ........................269
DETECTION
Tomoya Nishida, Kota Dohi, Takashi Endo, Masaaki Yamamoto, Yohei Kawaguchi, Hitachi, Ltd., Japan

ASMSP_P2.4: HIERARCHICAL CONDITIONAL VARIATIONAL AUTOENCODER BASED ..................274
ACOUSTIC ANOMALY DETECTION
Harsh Purohit, Takashi Endo, Masaaki Yamamoto, Yohei Kawaguchi, Hitachi, Japan

ASMSP_P2.5: DISENTANGLING PHYSICAL PARAMETERS FOR ANOMALOUS SOUND .....................279
DETECTION UNDER DOMAIN SHIFTS
Kota Dohi, Takashi Endo, Yohei Kawaguchi, Hitachi Ltd., Japan

ASMSP_P2.6: ADVERSARIAL ATTACKS AGAINST AUDIO SURVEILLANCE SYSTEMS........................284
Stavros Ntalampiras, Università degli studi Milano, Italy

ASMSP_P2.7: NEURAL NETWORK BASED CARRIER FREQUENCY OFFSET ESTIMATION ...............289
FROM SPEECH TRANSMITTED OVER HIGH FREQUENCY CHANNELS
Jens Heitkaemper, Joerg Schmalenstroeer, Reinhold Haeb-Umbach, Paderborn University, Germany

ASMSP_P2.8: IMPROVEMENT OF SERIAL APPROACH TO ANOMALOUS SOUND DETECTION ......294
BY INCORPORATING TWO BINARY CROSS-ENTROPIES FOR OUTLIER EXPOSURE
Ibuki Kuroyanagi, Kazuya Takeda, Tomoki Toda, Nagoya University, Japan; Tomoki Hayashi, Human Dataware Lab. 
Co., Ltd., Japan



xviii

ASMSP_P3: SPATIAL AUDIO: CAPTURE AND REPRODUCTION

ASMSP_P3.1: GEOMETRICALLY-MOTIVATED PRIMARY-AMBIENT DECOMPOSITION WITH .......299
CENTER-CHANNEL EXTRACTION
Jouni Paulus, Matteo Torcoli, Fraunhofer Institute for Integrated Circuits IIS, Germany

ASMSP_P3.2: OPTIMIZED LEARNING OF SPATIAL-FOURIER REPRESENTATIONS FROM ...............304
FAST HRIR RECORDINGS
Gerald Enzner, Carl von Ossietzky University Oldenburg, Germany; Christoph Urbanietz, Rainer Martin, Ruhr-
Universität Bochum, Germany

ASMSP_P3.3: AMBISONICS CAPTURE USING MICROPHONES ON HEAD-WORN DEVICE ..............309
OF ARBITRARY GEOMETRY
Amy Bastine, Lachlan Birnie, Thushara Abhayapala, Prasanga Samarasinghe, Australian National University, Australia; 
Vladimir Tourbabin, Meta (Facebook) Reality Labs, United States

ASMSP_P3.4: ESTIMATING AND REPRODUCING AMBIENCE IN AMBISONIC RECORDINGS..........314
Leo McCormack, Aalto University, Finland; Archontis Politis, Tampere University, Finland

ASMSP_P3.5: WAVE DOMAIN SOUND FIELD INTERPOLATION USING TWO SPHERICAL ..............319
MICROPHONE ARRAYS
Xiaoli Tang, Jihui (Aimee) Zhang, Prasanga Samarasinghe, Thushara Abhayapala, The Australian National University, 
Australia; David Alon, Zamir Ben-Hur, Meta, United States

ASMSP_P3.6: MICROPHONE ARRAY CODING PRESERVING SPATIAL INFORMATION FOR ............324
CLOUD-BASED MULTICHANNEL SPEECH RECOGNITION
Daniel Jones, Patrick Naylor, Imperial College London, United Kingdom; Dushyant Sharma, Nuance Communications 
Inc., USA, United States; Stanislav Kruchinin, Nuance Communications GmbH, Austria, United States

ASMSP_P3.7: COMPARISON OF LEARNING-BASED DOA ESTIMATION BETWEEN SH ....................329
DOMAIN FEATURES
Yonggang Hu, Australian National University, Australia; Sharon Gannot, Bar-Ilan University, Israel

ASMSP_P3.8: TOWARDS ALL-PURPOSE FULL-SPHERE BINAURAL LOCALIZATION........................334
Shoken Kaneko, University of Maryland, College Park, United States; Hannes Gamper, Microsoft Research, United States

ASMSP_P3.9: SECTOR-BASED ENCODING AND DATA COMPRESSION OF VIRTUAL ......................339
ACOUSTIC SCATTERING
Raimundo Gonzalez, Christoph Hold, Tapio Lokki, Aalto University, Finland; Archontis Politis, Tampere University of 
Technology, Finland

ASMSP_P3.10: MODIFIED SOUND FIELD INTERPOLATION METHOD FOR ......................................344
ROTATION-ROBUST BEAMFORMING WITH UNEQUALLY SPACED CIRCULAR 
MICROPHONE ARRAY
Shuming Luan, Tomoki Toda, Nagoya University, Japan; Yukoh Wakabayashi, Tokyo Metropolitan University, Japan

ASMSP_P4: ROBUST SPEAKER RECOGNITION AND VERIFICATION

ASMSP_P4.1: LINEAR FREQUENCY RESIDUAL CEPSTRAL FEATURES FOR REPLAY SPOOF ............349
DETECTION ON ASVSPOOF 2019
Priyanka Gupta, Hemant A. Patil, Dhirubhai Ambani Institute of Information and Communication Technology, India

ASMSP_P4.2: SPEAKER VERIFICATION IN MULTI-SPEAKER ENVIRONMENTS USING ....................354
TEMPORAL FEATURE FUSION
Ahmad Aloradi, Wolfgang Mack, Mohamed Elminshawi, Emanuël Habets, International Audio Laboratories Erlangen, 
Germany



xix

ASMSP_P4.3: A DEEP REPRESENTATION LEARNING SPEECH ENHANCEMENT METHOD ..............359
USING BETA-VAE
Yang Xiang, Aalborg University & Capturi, Denmark; Jesper Lisby Højvang, Morten Højfeldt Rasmussen, Capturi A/S, 
Denmark; Mads Græsbøll Christensen, Aalborg University, Denmark

ASMSP_P4.4: A COMPREHENSIVE EXPLORATION OF NOISE ROBUSTNESS AND NOISE ................364
COMPENSATION IN RESNET AND TDNN-BASED SPEAKER RECOGNITION SYSTEMS
Mohammad Mohammadamini, Driss Matrouf, Jean-François Bonatsre, Avignon university, France; Sandipana Dowerah, 
Romain Serizel, Denis Jouvet, Lorraine University, France

ASMSP_P4.5: ENERGY SEPARATION BASED INSTANTANEOUS FREQUENCY ESTIMATION ..........369
FROM QUADRATURE AND IN-PHASE COMPONENTS FOR REPLAY SPOOF 
DETECTION
Priyanka Gupta, Piyushkumar K. Chodingala, Hemant A. Patil, Dhirubhai Ambani Institute of Information and 
Communication Technology, India

ASMSP_P4.6: NON-CEPSTRAL UNCERTAINTY VECTOR FOR REPLAY SPOOFED SPEECH .............374
DETECTION
Hemant A. Patil, Rajul Acharya, Ankur T. Patil, Priyanka Gupta, Dhirubhai Ambani Institute of Information and 
Communication Technology, India

ASMSP_P4.7: RELATIONSHIP BETWEEN SPEAKERS’ PHYSIOLOGICAL STRUCTURE AND ..............379
ACOUSTIC SPEECH SIGNALS: DATA-DRIVEN STUDY BASED ON FREQUENCY-WISE 
ATTENTIONAL NEURAL NETWORK
Kai Li, Japan advanced institute of science and technology, Japan; Xugang Lu, Sheng Li, National Institute of Information 
and Communications Technology, Japan; Masato Akagi, Jianwu Dang, Masashi Unoki, Japan Advanced Institute of 
Science and Technology, Japan

ASMSP_P4.8: VOICE QUALITY FEATURES FOR REPLAY ATTACK DETECTION................................384
Abraham Woubie Zewoudie, Tom Bäckström, Aalto University, Finland

ASMSP_P4.9: VOICE REENACTMENT WITH F0 AND TIMING CONSTRAINTS AND .........................389
ADVERSARIAL LEARNING OF CONVERSIONS
Frederik Bous, Laurent Benaroya, Nicolas Obin, Axel Roebel, IRCAM, France

ASMSP_P5: DETECTION AND CLASSIFICATION OF ACOUSTIC SCENES AND 
EVENTS

ASMSP_P5.1: LOCATION-INVARIANT REPRESENTATIONS FOR ACOUSTIC SCENE .......................394
CLASSIFICATION
Akansha Tyagi, Padmanabhan Rajan, Indian Institute of Technology Mandi (IIT Mandi), India

ASMSP_P5.2: BINAURAL SIGNAL REPRESENTATIONS FOR JOINT SOUND EVENT .........................399
DETECTION AND ACOUSTIC SCENE CLASSIFICATION
Daniel Aleksander Krause, Annamaria Mesaros, Tampere University, Finland

ASMSP_P5.3: SOFTVAD IN IVECTOR-BASED ACOUSTIC SCENE CLASSIFICATION FOR .................404
ROBUSTNESS TO FOREGROUND SPEECH
Siyuan Song, Ghent University - imec, Belgium, Belgium; Brecht Desplanques, Kris Demuynck, Nilesh Madhu, Ghent 
University - imec, Belgium

ASMSP_P5.4: IMPROVED ZERO-SHOT AUDIO TAGGING & CLASSIFICATION WITH ......................409
PATCHOUT SPECTROGRAM TRANSFORMERS
Paul Primus, Gerhard Widmer, Johannes Kepler University, Austria

ASMSP_P5.5: GRAPH NODE EMBEDDINGS FOR ONTOLOGY-AWARE SOUND EVENT ...................414
CLASSIFICATION: AN EVALUATION STUDY
Carlo Aironi, Samuele Cornell, Emanuele Principi, Stefano Squartini, Università Politecnica delle Marche, Italy



xx

ASMSP_P5.6: FEATURE-INFORMED EMBEDDING SPACE REGULARIZATION FOR AUDIO .............419
CLASSIFICATION
Yun-Ning Hung, Bytedance, United States; Alexander Lerch, Georgia Institute of Technology, United States

ASMSP_P5.7: EXPLORING ON-DEVICE LEARNING USING FEW SHOTS FOR AUDIO .......................424
CLASSIFICATION
Jagmohan Chauhan, University of Southampton, United Kingdom; Young D. Kwon, Cecilia Mascolo, University of 
Cambridge, United Kingdom

ASMSP_P5.8: HYPERNETWORKS FOR SOUND EVENT DETECTION: A .............................................429
PROOF-OF-CONCEPT
Shubhr singh, Huy Phan, Emmanouil Benetos, Queen Mary University of London, United Kingdom

ASMSP_P6: SPEECH RECOGNITION AND ANALYSIS

ASMSP_P6.1: INVESTIGATING NEURAL REPRESENTATION LEARNING WITHIN ...........................434
CONVOLUTIONAL TRANSFORMERS FOR END-TO-END ASR
Anna Ollerenshaw, Md Asif Jalal, Thomas Hain, University of Sheffield, United Kingdom

ASMSP_P6.2: TRANSFORMER MODEL COMPRESSION FOR END-TO-END SPEECH .........................439
RECOGNITION ON MOBILE DEVICES
Leila Ben Letaifa, Jean-Luc Rouas, Laboratoire Bordelais de Recherche en Informatique, France

ASMSP_P6.3: FEW-SHOT LEARNING FOR E2E SPEECH RECOGNITION: ARCHITECTURAL ...........444
VARIANTS FOR SUPPORT SET GENERATION
Dhanya Eledath, Tirthankar Banerjee, V Ramasubramanian, International Institute of Information Technology Bangalore 
(IIITB), India; Narasimha Rao Thurlapati, V Pavithra, Samsung R&D Institute, Bangalore (SRIB), India

ASMSP_P6.5: OVERCOMING DATA SPARSITY IN AUTOMATIC TRANSCRIPTION OF .....................454
DICTATED MEDICAL FINDINGS
Edvin Pakoci, Darko Pekar, AlfaNum Speech Technologies, Serbia; Branislav Popović, Milan Sečujski, Vlado Delić, 
University of Novi Sad, Faculty of Technical Sciences, Serbia

ASMSP_P6.6: CONTINUAL LEARNING FOR MONOLINGUAL END-TO-END AUTOMATIC ............459
SPEECH RECOGNITION
Steven Vander Eeckt, Hugo Van hamme, KU Leuven, Belgium

ASMSP_P6.7: SEMI-SUPERVISED ONLINE SPEAKER DIARIZATION USING VECTOR .......................464
QUANTIZATION WITH ALTERNATIVE CODEBOOKS
Mahmoud El-Hindi, Michael Muma, Abdelhak M Zoubir, Technische Universität Darmstadt,, Germany

VIP_L1: SUPER-RESOLUTION AND DENOISING

VIP_L1.1: SELECTIVE RESIDUAL M-NET FOR REAL IMAGE DENOISING...........................................469
Chi-Mao Fan, Tsung-Jung Liu, National Chung Hsing University, Taiwan; Kuan-Hsien Liu, Ching-Hsiang Chiu, 
National Taichung University of Science and Technology, Taiwan

VIP_L1.2: MULTI-MODAL IMAGE SUPER-RESOLUTION WITH JOINT COUPLED DEEP ..................474
TRANSFORM LEARNING
R Krishna Kanth, Andrew Gigie, Kriti Kumar, A Anil Kumar, Balamuralidhar P, Tata Consultancy Services, India; 
Angshul Majumdar, IIIT Delhi, India

VIP_L1.3: FRISPEE: FRI-BASED SINGLE IMAGE SUPER-RESOLUTION WITH DEEP ..........................479
RECURSIVE RESIDUAL NETWORK
Renke Wang, Pier Luigi Dragotti, Imperial College London, United Kingdom; Jun-Jie Huang, National University of 
Defense Technology, China



xxi

VIP_L1.4: A COMPARATIVE STUDY OF LOSS FUNCTIONS FOR HYPERSPECTRAL SISR..................484
Nour Aburaed, Stephen Marshall, Jaime Zabalza, University of Strathclyde, United Kingdom; Mohammed Alkhatib, 
Hussain Al Ahmad, University of Dubai, United Arab Emirates

VIP_L1.5: A CNC APPROACH FOR DIRECTIONAL TOTAL VARIATION.............................................488
Gabriele Scrivanti, Emilie Chouzenoux, Jean-Christophe Pesquet, Center for Visual Computing, OPIS Inria group, 
CentraleSupélec, Université Paris-Saclay, France

VIP_L2: VISUAL CONTENT ENHANCEMENT	

VIP_L2.1: INTEGRATION OF BI-DIMENSIONAL EMPIRICAL MODE DECOMPOSITION ..................493
WITH TWO STREAMS DEEP LEARNING NETWORK FOR INFRARED AND VISIBLE 
IMAGE FUSION
Manoj Kumar Panda, Badri Narayan Subudhi, Vinit Jakhetiya, Indian Institute of Technology Jammu, India; Veerakumar 
Thangaraj, National Institute of Technology Goa, India

VIP_L2.2: REFLECTION REMOVAL USING MULTIPLE POLARIZED IMAGES WITH ..........................498
DIFFERENT EXPOSURE TIMES
Takuma Aizu, Ryo Matsuoka, The University of Kitakyushu, Japan

VIP_L2.4: A STATISTICAL APPROACH FOR MULTI-FRAME SHADOW MOVEMENT ........................508
DETECTION AND SHADOW REMOVAL FOR DOCUMENT CAPTURE
Prasenjit Mondal, Ankit Bal, Adobe India, India

VIP_L3: SEMANTIC SEGMENTATION AND ACTION TRACKING

VIP_L3.1: IMPROVING FEW-SHOT OBJECT DETECTION THROUGH A PERFORMANCE ................513
ANALYSIS ON AERIAL AND NATURAL IMAGES
Pierre Le Jeune, Anissa Mokraoui, L2TI Université Sorbonne Paris Nord, France

VIP_L3.2: PIECEWISE LINEAR PREDICTION MODEL FOR ACTION TRACKING IN SPORTS............518
Axel Baldanza, Rematch, Université de Bordeaux, Institut de Mathématiques de Bordeaux, France; Jean-François Aujol, 
Yann Traonmilin, Université de Bordeaux, Institut de Mathématiques de Bordeaux, Instituts Nationaux Polytechniques 
Bordeaux, Centre National de la Recherche Scientifique, France; François Alary, Rematch, France

VIP_L3.3: BOUNDARY ENHANCED SEMANTIC SEGMENTATION FOR HIGH RESOLUTION ..........523
ELECTRON MICROSCOPE IMAGES
Matthias Pollach, TECHNICAL UNIVERSITY MUNICH, Germany; Felix Schiegg, Alois Knoll, Technical University 
Munich, Germany; Matthias Ludwig, Ann-Christin Bette, Infineon Technologies AG, Germany

VIP_L3.4: CROSS-LEVEL SEMANTIC SEGMENTATION GUIDED FEATURE SPACE ...........................528
DECOUPLING AND AUGMENTATION FOR FINE-GRAINED SHIP DETECTION
Zhengning Zhang, Tsinghua University and Space Star Technology Co.Ltd.,, China; Lin Zhang, Tsinghua Shenzhen 
International Graduate School, China; Yue Wang, Tsinghua University, China; Pengming Feng, State Key Laboratory 
of Space-Ground Integrated Information Technology, China; Shaobo Liu, Jian Wang, Space Star Technology Co.Ltd.,, 
China

VIP_L3.5: TOWARD ACCURATE ONLINE MULTI-TARGET MULTI-CAMERA TRACKING IN .........533
REAL-TIME
Andreas Specker, Jürgen Beyerer, Karlsruhe Institute of Technology, Germany

VIP_P1: DETECTION AND CLASSIFICATION

VIP_P1.1: MULTI-TEMPORAL SAR CHANGE DETECTION USING WAVELET TRANSFORMS...........538
Nizar BOUHLEL, Agrocampus-ouest Angers, France; David ROUSSEAU, University of Angers, France



xxii

VIP_P1.3: PRIVACY-PRESERVING IMAGE CLASSIFICATION USING VISION TRANSFORMER..........543
Zheng Qi, AprilPyone MaungMaung, Yuma Kinoshita, Hitoshi Kiya, Tokyo Metropolitan University, Japan

VIP_P1.4: DEEP CODING PATTERNS DESIGN FOR COMPRESSIVE NEAR-INFRARED ......................548
SPECTRAL CLASSIFICATION
Jorge Bacca, María Alejandra Hernández Rojas, Henry Arguello, Universidad Industrial De Santander, Colombia

VIP_P1.5: AUDIO VISUAL GRAPH ATTENTION NETWORKS FOR EVENT DETECTION IN .............553
SPORTS VIDEO
Taichi Ishiwatari, Makiko Azuma, Takuya Handa, Masaki Takahashi, Takahiro Mochizuki, Masanori Sano, NHK, Japan

VIP_P1.6: A NOVEL MACHINE LEARNING APPROACH IN IMAGE PATTERN RECOGNITION ........558
UNDER INVARIANCE CONSTRAINTS
Dragoș Nastasiu, Cornel Ioana, Univeristé Grenoble-Alpes, France; Angela Digulescu, Alexandru Șerbănescu, Military 
Technical Academy “Ferdinand I”, Romania; Maxime Bernier, Fréderic Garet, Univeristé Savoie Mont-Blanc, France

VIP_P1.7: LEVEL FUSION ANALYSIS OF RECURRENT AUDIO AND VIDEO NEURAL .......................563
NETWORK FOR VIOLENCE DETECTION IN RAILWAY
Tony Marteau, Sitou Afanou, SNCF Voyageurs, France; David Sodoyer, Sebastien Ambellouis, Univ Gustave Eiffel, 
France

VIP_P2: LEARNING-BASED AUDIOVISUAL PROCESSING	

VIP_P2.1: TOWARDS AN IMAGE UTILITY ASSESSMENT FRAMEWORK FOR MACHINE ..................568
PERCEPTION
Zohaib Amjad Khan, Giuseppe Valenzise, Frederic Dufaux, Université Paris-Saclay, France; Aladine Chetouani, Université  
d’Orléans, France

VIP_P2.2: RECTIFYING ADVERSARIAL INPUTS USING XAI TECHNIQUES........................................573
Ching-Yu Kao, Fraunhofer Institute for Applied and Integrated Security, Germany; Junhao Chen, Karlsruher Institut 
für Technologie, China; Karla Markert, Konstantin Böttinger, Fraunhofer Institute for Applied and Integrated Security 
AISEC, Germany

VIP_P2.3: INTRINSIC IMAGE DECOMPOSITION UNDER MULTIPLE COLORED LIGHTING ...........578
CONDITIONS USING A SINGLE IMAGE
Kakeru Hara, Hiromitsu Isobe, Takao Jinno, Osaka Institute of Technology, Japan

VIP_P2.4: COLORED-QRNET: FAST QR CODE COLOR IMAGE EMBEDDING.....................................583
Karelia Pena-Pena, Gonzalo Arce, University of Delaware, United States; Daniel Lau, University of Kentucky, United 
States

VIP_P2.5: SIMILARITY ANALYSIS OF SIMULATED SAR TARGET IMAGES...........................................588
Ganggang Dong, Ziyi yu, Xidian University, China

VIP_P2.6: TRANSFORMER NETWORK FOR SEMANTICALLY-AWARE AND SPEECH-DRIVEN ........593
UPPER-FACE GENERATION
Mireille Fares, Catherine Pelachaud, Nicolas Obin, Sorbonne Université, France

VIP_P2.7: ASSISLT: COMPUTER-AIDED SPEECH THERAPY TOOL......................................................598
Zuzana Bilkova, Michal Bartos, Adam Dominec, Simon Gresko, Adam Novozamsky, Barbara Zitova, Marketa 
Paroubkova, Czech Academy of Sciences, Czech Republic

VIP_P2.8: GABOR-BASED AUDIOVISUAL FUSION FOR MANDARIN CHINESE SPEECH ...................603
RECOGNITION
Yan Xu, Hongce Wang, Zhongping Dong, Yuexuan Li, Xi’an Jiaotong-Liverpool University, China; Andrew Abel, 
University Of Strathclyde, United Kingdom



xxiii

BForSec_P: INFORMATION FORENSICS AND SECURITY

BForSec_P.2: PAYLOAD-BASED NETWORK TRAFFIC ANALYSIS FOR APPLICATION ......................638
CLASSIFICATION AND INTRUSION DETECTION
Süleyman Özdel, Çağatay Ateş, Pelin Damla Ateş, Mutlu Koca, Emin Anarım, Boğaziçi University, Turkey

BForSec_P.3: IMPROVING DEEPFAKE DETECTION BY MIXING TOP SOLUTIONS OF THE .............643
DFDC
Anis Trabelsi, Jean-Luc Dugelay, EURECOM, France; Marc Michel Pic, SURYS, France

BForSec_P.4: FAST AND ENERGY-EFFICIENT WATERMARKING OF HEVC-COMPRESSED .............648
VIDEO BITSTREAMS
Jakub Stankowski, Marek Domański, Tomasz Grajek, Poznan University of Technology, Poland

BForSec_L: INFORMATION FORENSICS AND SECURITY

BForSec_L.1: ADVERSARIAL TRAINING WITH INFORMED DATA SELECTION..................................608
Marcele Oliveira Kuhfuss de Mendonça, Paulo Sergio Ramirez Diniz, Federal University of Rio de Janeiro, Brazil; Javier 
Maroto, Pascal Frossard, École Polytechnique Fédérale de Lausanne, Switzerland

BForSec_L.2: COMPLIANCE CHALLENGES IN FORENSIC IMAGE ANALYSIS UNDER THE ...............613
ARTIFICIAL INTELLIGENCE ACT
Benedikt Lorch, Nicole Scheler, Christian Riess, Friedrich-Alexander-Universität, Germany

BForSec_L.3: SIDE-CHANNEL ATTACK COUNTERMEASURE BASED ON POWER SUPPLY ..............618
MODULATION
Ruzica Jevtic, Pablo Perez-Tirador, Carmen Cabezaolias, Pablo Carnero, Gabriel Caffarena, Universidad CEU San Pablo, 
CEU Universities, Spain

BForSec_L.4: AN EFFICIENT CLUSTERING-BASED NON-FIDUCIAL APPROACH FOR ECG .............623
BIOMETRIC RECOGNITION
David Meltzer, Universidad Politécnica de Madrid, Spain; David Luengo, Universidad Politecnica de Madrid, Spain

BForSec_L.5: CNN-BASED FISH IRIS IDENTIFICATION........................................................................628
Rudolf Schraml, Georg Wimmer, Heinz Hofbauer, Ehsaneddin Jalilian, Andreas Uhl, University of Salzburg, Austria; 
Dinara Bekkozhayeva, Petr Cisar, University of South Bohemia, Czech Republic

SS_4: RECENT ADVANCES IN ULTRASOUND SIGNAL PROCESSING

SS_4.1: EFFICIENT 2D ULTRASOUND SIMULATION BASED ON DART-THROWING 3D .................897
SCATTERER SAMPLING
François Gaits, IRIT, Université de Toulouse, CNRS, Toulouse INP, UT3, France; Nicolas Mellado, CNRS, IRIT, 
Université de Toulouse, Toulouse INP, UT3, France; Adrian Basarab, Université de Lyon, INSA-Lyon, Université Claude 
Bernard Lyon 1, UJM-Saint Etienne, CNRS, Inserm, CREATIS UMR 5220, U1206, France

SS_4.2: A NEURAL NETWORK APPROACH FOR ULTRASOUND ATTENUATION COEFFICIENT ....902
ESTIMATION
Jasleen Birdi, Jan D’hooge, Alexander Bertrand, KU Leuven, Belgium

SS_4.3: MULTIPARAMETRIC ULTRASOUND AND MACHINE LEARNING FOR PROSTATE ..............907
CANCER LOCALIZATION
Peiran Chen, Massimo Mischi, Eindhoven University of Technology, Netherlands; Metin Calis, Borbála Hunyadi, 
Technical University of Delft, Netherlands; Hessel Wijkstra, Amsterdam University Medical Centers, Netherlands; 
Pintong Huang, The Second Affiliated Hospital of Zhejiang University, China



xxiv

SS_4.4: HIGH-RESOLUTION METHOD FOR PRIMARY SIGNAL PROCESSING IN HFSWR.................912
Dragan Golubović, University of Belgrade, School of Electrical Engineering/Vlatacom Institute, Serbia; Miljko Erić, 
Vlatacom Institute/University of Belgrade, School of Electrical Engineering, Serbia; Nenad Vukmirović, University of 
Belgrade, School of Electrical Engineering/Innovation Center of the School of Electrical Engineering, Serbia

SS_4.5: BREAST IMAGING BY CASCADED CNN FROM JOINT MICROWAVE AND ............................917
ULTRASONIC DATA
Valentin Noël, ENS Paris-Saclay & CentraleSupélec, France; Yingying Qin, The Arctic University of Norway, Norway; 
Thomas Rodet, ENS Paris-Saclay, France; Dominique Lesselier, CentraleSupélec, France

SS_5_P: SOURCE HETEROGENEITY PROBLEMS IN MULTIMEDIA FORENSICS AND 
STEGANALYSIS

SS_5_P.1: A CRITICAL LOOK INTO QUANTIZATION TABLE GENERALIZATION CAPABILITIES .1022
OF CNN-BASED DOUBLE JPEG COMPRESSION DETECTION
Elena Rodríguez-Lois, David Vázquez-Padín, Fernando Pérez-González, Pedro Comesaña-Alfaro, University of Vigo, 
Spain

SS_5_P.2: THE COVER SOURCE MISMATCH PROBLEM IN DEEP-LEARNING .................................. 1032
STEGANALYSIS
Quetin Giboulot, Rémi Cogranne, University of Technology of Troyes, France; Patrick Bas, CNRS, France; Dirk 
Borghys, Royal Military Academy, Belgium

SS_5_P.4: SPEAKER-INDEPENDENT MICROPHONE IDENTIFICATION IN NOISY ......................... 1047
CONDITIONS
Antonio Giganti, Paolo Bestagini, Stefano Tubaro, Politecnico di Milano, Italy; Luca Cuccovillo, Patrick Aichroth, 
Fraunhofer Institute for Digital Media Technology, Germany

SS_5_P.5: THE EFFECT OF THE JPEG IMPLEMENTATION ON THE COVER-SOURCE .................... 1057
MISMATCH ERROR IN IMAGE STEGANALYSIS
Martin Beneš, Nora Hofer, Rainer Böhme, University of Innsbruck, Austria

SS_6: ADVANCED OPTIMIZATION METHODS FOR LEARNING IN IMAGE 
PROCESSING

SS_6.1: THE FASTER PROXIMAL ALGORITHM, THE BETTER UNFOLDED DEEP ..............................947
LEARNING ARCHITECTURE ? THE STUDY CASE OF IMAGE DENOISING.
Hoang Trieu Vy LE, Nelly Pustelnik, Univ Lyon, ENS de Lyon, CNRS, Laboratoire de Physique, France; Marion Foare, 
Univ Lyon, Ens de Lyon, Univ Lyon 1, CNRS, INRIA, LIP, France

SS_6.2: LEARNING THE IMAGE PRIOR BY UNROLLING AN OPTIMIZATION METHOD...................952
Silvia Bonettini, Giorgia Franchini, Danilo Pezzi, Marco Prato, Unimore, Italy

SS_6.3: DUAL FORWARD-BACKWARD UNFOLDED NETWORK FOR FLEXIBLE ...............................957
PLUG-AND-PLAY
Audrey Repetti, Matthieu Terris, Yves Wiaux, Heriot-Watt University, United Kingdom; Jean-Christophe Pesquet, 
CentraleSupelec, France

SS_6.4: CONSTRAINED DEEP NETWORKS: LAGRANGIAN OPTIMIZATION VIA ..............................962
LOG-BARRIER EXTENSIONS
Hoel Kervadec, Erasmus MC, Netherlands; Jose Dolz, Christian Desrosiers, Eric Granger, Ismail Ben Ayed, ÉTS Montréal, 
Canada; Jing Yuan, Xidian University, China



xxv

SS_7_P: BIOMETRIC SAMPLE QUALITY: ASSESSMENT AND APPLICATIONS

SS_7_P.1: IDENTITY DOCUMENTS IMAGE QUALITY ASSESSMENT................................................. 1017
Daniel Schulz, Jose Maureira, TOC-Biometrics, Chile; Juan Tapia, Christoph Busch, Hochschule Darmstadt, Germany

SS_7_P.2: TOWARDS REFINING ID CARDS PRESENTATION ATTACK DETECTION SYSTEMS ...... 1027
USING FACE QUALITY INDEX
Sebastian Gonzalez, TOC Biometrics, Chile; Juan Tapia, Hochschule Darmstadt, Germany

SS_7_P.3: ASSESSING BIAS IN FACE IMAGE QUALITY ASSESSMENT................................................. 1037
Žiga Babnik, Vitomir Štruc, University of Ljubljana, Faculty of Electrical Engineering, Slovenia

SS_7_P.4: ON EVALUATING PIXEL-LEVEL FACE IMAGE QUALITY ASSESSMENT........................... 1052
Marco Huber, Florian Kirchbuchner, Naser Damer, Arjan Kuijper, Fraunhofer Institute for Computer Graphics Research 
IGD, Germany; Philipp Terhörst, Norwegian University of Science and Technology, Norway

SS_8: NOVEL INSIGHTS INTO BRAIN ORGANIZATION VIA GRAPH SIGNAL 
PROCESSING

SS_8.1: LEARNING SIMILARITY-PRESERVING REPRESENTATIONS OF BRAIN .................................922
STRUCTURE-FUNCTION COUPLING
Yang Li, Gonzalo Mateos, University of Rochester, United States

SS_8.2: FAST FEATURE EXTRACTION FROM LARGE SCALE CONNECTOME DATA SETS ...............927
USING ZERO CROSSING COUNTS OVER GRAPHS
Panagiotis Petrantonakis, Ioannis Kompatsiaris, Centre for Research and Technology-Hellas (CERTH), Greece

SS_8.3: EEG AS SIGNAL ON GRAPH: A MULTILAYER NETWORK MODEL FOR BCI ..........................932
APPLICATIONS
Tiziana Cattai, Gaetano Scarano, Stefania Colonnese, Sapienza University of Rome, Italy; Marie-Constance Corsi, Fabrizio 
De Vico Fallani, Inria Paris, France

SS_8.4: PRUNING GRAPH CONVOLUTIONAL NETWORKS TO SELECT MEANINGFUL ...................937
GRAPH FREQUENCIES FOR FMRI DECODING
Yassine EL OUAHIDI, Hugo TESSIER, Giulia LIOI, Nicolas FARRUGIA, Bastien PASDELOUP, Vincent GRIPON, 
IMT Atlantique, France

SS_8.5: BRAIN STRUCTURE-FUNCTION COUPLING IS UNIQUE TO INDIVIDUALS ACROSS .........942
MULTIPLE FREQUENCY BANDS: A GRAPH SIGNAL PROCESSING STUDY
Alessandra Griffa, University of Geneva / EPFL, Switzerland; Maria Giulia Preti, CIBM Center for Biomedical Imaging / 
University of Geneva / EPFL, Switzerland

SS_9a: NEW FRONTIERS IN INTEGRATED SENSING AND COMMUNICATIONS 
(ISAC)

SS_9a.1: MODEL-BASED ONLINE LEARNING FOR JOINT RADAR-COMMUNICATION ...................992
SYSTEMS OPERATING IN DYNAMIC INTERFERENCE
Petteri Pulkkinen, Aalto University, Saab Finland Oy, Finland; Visa Koivunen, Aalto University, Finland

SS_9a.2: JOINT BEAMFORMING AND REFLECTION DESIGN FOR RIS-ASSISTED ISAC ....................997
SYSTEMS
Rang Liu, Ming Li, Dalian University of Technology, China; A. Lee Swindlehurst, University of California, United States



xxvi

SS_9a.3: LOW COMPLEXITY JOINT POSITION AND CHANNEL ESTIMATION AT ......................... 1002
MILLIMETER WAVE BASED ON MULTIDIMENSIONAL ORTHOGONAL MATCHING 
PURSUIT
Joan Palacios, Nuria Gonzalez Prelcic, North Carolina State University, United States; Cristian Rusu, University of 
Bucharest, Romania

SS_9a.4: SIMULTANEOUS ACTIVE-PASSIVE BEAMFORMER DESIGN IN IRS-ENABLED .................. 1007
MULTI-CARRIER DFRC SYSTEM
Tong Wei, Linlong Wu, Kumar Vijay Mishra, Bhavani Shankar M. R., University of Luxembourg, Luxembourg

SS_9a.5: CHARACTERIZATION OF FULL-DUPLEX CONSTANT-ENVELOPE TRANSCEIVER ......... 1012
FOR EMERGING MULTIFUNCTION SYSTEMS
Micael Bernhardt, Jaakko Marin, Taneli Riihonen, Tampere University, Finland

SS_9b: NEW FRONTIERS IN INTEGRATED SENSING AND COMMUNICATIONS 
(ISAC)

SS_9b.1: DISTRIBUTED 5G NR-BASED INTEGRATED SENSING AND COMMUNICATION ............. 1062
SYSTEMS: FRAME STRUCTURE AND PERFORMANCE ANALYSIS
SHENGNAN SHI, Ziyang Cheng, Zishu He, University of Electronic Science and Technology of China, China; Linlong 
Wu, Bhavani Shankar, University of Luxembourg, Luxembourg

SS_9b.2: HYBRID BEAMFORMING DESIGN FOR OFDM DUAL-FUNCTION ..................................... 1067
RADAR-COMMUNICATION SYSTEM WITH DOUBLE-PHASE-SHIFTER STRUCTURE
Bowen Wang, Ziyang Cheng, Zishu He, University of Electronic Science and Technology of China, China; Linlong Wu, 
University of Luxembourg, Luxembourg

SS_9b.5: BEAMFORMING IN HYBRID RIS ASSISTED INTEGRATED SENSING AND ......................... 1082
COMMUNICATION SYSTEMS
R.S. Prasobh Sankar, Sundeep Prabhakar Chepuri, Indian Institute of Science Bangalore, India

SS_10: SIGNAL PROCESSING AND MACHINE LEARNING FOR AUTONOMOUS 
DYNAMIC SYSTEMS

SS_10.1: REINFORCEMENT LEARNING-BASED TRAJECTORY PLANNING FOR UAV-AIDED .........967
VEHICULAR COMMUNICATIONS
Riccardo Marini, Leonardo Spampinato, Silvia Mignardi, Roberto Verdone, Chiara Buratti, WiLab, CNIT / DEI, 
University of Bologna, Italy

SS_10.2: FLEXIBLE FORMATION CONTROL USING HAUSDORFF DISTANCE: A ..............................972
MULTI-AGENT REINFORCEMENT LEARNING APPROACH
Chaoyi Pan, Yuzi Yan, Yuan Shen, Tsinghua University, China; Zexu Zhang, Harbin Institute of Technology, China

SS_10.3: INDOOR UAV HEIGHT ESTIMATION WITH MULTIPLE MODEL-DETECTING ..................977
PARTICLE FILTERS
Hechuan Wang, Xiaokun Zhao, Monica Bugallo, Stony Brook University, United States

SS_10.4: MULTI-AGENT NAVIGATION WITH REINFORCEMENT LEARNING ENHANCED .............982
INFORMATION SEEKING
Siwei Zhang, German Aerospace Center (DLR), Germany; Anna Guerra, Francesco Guidi, WiLAB, CNR-IEIIT, Italy; 
Davide Dardari, University of Bologna, Italy; Petar Djuric, Stony Brook University, Italy

SS_10.5: COOPERATIVE POSE ESTIMATION IN A ROBOTIC SWARM: FRAMEWORK, ......................987
SIMULATION AND EXPERIMENTAL RESULTS
Siwei Zhang, Kimon Cokona, Robert Pöhlmann, Emanuel Staudinger, Thomas Wiedemann, Armin Dammann, German 
Aerospace Center (DLR), Germany



xxvii

SS_11: AI/ML-BASED DISRUPTIVE APPROACHES FOR NEXT GENERATION 
WIRELESS COMMUNICATION SYSTEMS

SS_11.1: DEEP LEARNING FOR UPLINK CSI-BASED DOWNLINK PRECODING IN FDD ...................653
MASSIVE MIMO EVALUATED ON INDOOR MEASUREMENTS
Florian Euchner, Niklas Süppel, Marc Gauger, Sebastian Dörner, Stephan ten Brink, University of Stuttgart, Germany

SS_11.2: JOINT CHANNEL ESTIMATION AND HYBRID BEAMFORMING VIA ...................................658
DEEP-UNFOLDING
Kai Kang, Qiyu Hu, Yunlong Cai, Guanding Yu, College of Information Science and Electronic Engineering, Zhejiang 
University, Hangzhou, China, China; Hoydis Jakob, NVIDIA, 06906 Sophia Antipolis, France, France; C. Eldar Yonina, 
Department of Mathematics and Computer Science, Weizmann Institute of Science, Rehovot 7610001, Israel, Israel

SS_11.3: FEDERATED REINFORCEMENT LEARNING UAV TRAJECTORY DESIGN FOR FAST .........663
LOCALIZATION OF GROUND USERS
Arzhang Shahbazi, Marco Di Renzo, Centre national de la recherche scientifique, France; Igor Donevski, Jimmy Jessen 
Nielsen, Aalborg University, Denmark

SS_11.4: GPU-ACCELERATED MACHINE LEARNING IN NON-ORTHOGONAL MULTIPLE .............667
ACCESS
Daniel Schäufele, Matthias Mehlhose, Sławomir Stańczak, Fraunhofer Heinrich Hertz Institute, Germany; Guillermo 
Marcus, Nikolaus Binder, Alexander Keller, NVIDIA, Germany

SS_12: SIGNAL PROCESSING OVER DYNAMIC GRAPHS

SS_12.1: ALGORITHMIC ADVANCES FOR THE ADJACENCY SPECTRAL EMBEDDING.....................672
Marcelo Fiori, Bernardo Marenco, Federico Larroca, Paola Bermolen, Universidad de la República, Uruguay; Gonzalo 
Mateos, University of Rochester, United States

SS_12.2: FAIRNESS-AWARE ADAPTIVE NETWORK LINK PREDICTION.............................................677
O. Deniz Kose, Yanning Shen, University of California, Irvine, United States

SS_12.3: DYNAMIC GRAPH TOPOLOGY LEARNING WITH NON-CONVEX PENALTIES..................682
Reza Mirzaeifard, Vinay Chakravarthi Gogineni, Stefan Werner, Norwegian University of Science and Technology, 
Norway; Naveen K. D. Venkategowda, Linköping University, Sweden

SS_12.4: ONLINE JOINT NONLINEAR TOPOLOGY IDENTIFICATION AND MISSING DATA ..........687
IMPUTATION OVER DYNAMIC GRAPHS
Rohan Money, Baltasar Beferull-Lozano, University of Agder, Norway; Joshin Krishnan, Simula Research Laboratory, 
Norway

SS_12.5: DYNAMIC BI-COLORED GRAPH PARTITIONING..................................................................692
Yanbin He, Elvin Isufi, Geert Leus, Delft University of Technology, Netherlands; Mario Coutino, Netherlands 
Organisation for Applied Scientific Research, Netherlands

SS_13_P: RECENT TRENDS IN ADVANCED SATELLITE COMMUNICATIONS

SS_13_P.1: A DEEP LEARNING BASED ACCELERATION OF COMPLEX SATELLITE ........................ 1092
RESOURCE MANAGEMENT PROBLEM
Tedros Salih Abdu, Steven Kisseleff, Eva Lagunas, Symeon Chatzinotas, University of Luxembourg, Luxembourg; Lei Lei, 
Xi’an Jiaotong University, China; Joel Grotz, SES Engineering, Luxembourg

SS_13_P.2: SCHEDULING FOR GROUND-ASSISTED FEDERATED LEARNING IN LEO .................... 1102
SATELLITE CONSTELLATIONS
Nasrin Razmi, Bho Matthiesen, Armin Dekorsy, University of Bremen, Germany; Petar Popovski, Aalborg University, 
Denmark



xxviii

SS_13_P.3: LEARNING TO OPTIMIZE SATELLITE FLEXIBLE PAYLOADS.......................................... 1107
Miguel Ángel Vázquez, Pol Henarejos, Ana Pérez-Neira, Centre Tecnològic de Telecomunicacions de Catalunya, Spain

SS_15: ACOUSTIC SCENE ANALYSIS AND SIGNAL ENHANCEMENT BASED ON 
ADVANCED SIGNAL PROCESSING AND MACHINE LEARNING

SS_15.1: DEEP LEARNING-BASED JOINT CONTROL OF ACOUSTIC ECHO CANCELLATION, ........752
BEAMFORMING AND POSTFILTERING
Thomas Haubner, Walter Kellermann, Friedrich-Alexander-University Erlangen-Nuremberg, Germany

SS_15.2: GEOMETRICALLY CONSTRAINED INDEPENDENT VECTOR ANALYSIS WITH .................757
AUXILIARY FUNCTION APPROACH AND ITERATIVE SOURCE STEERING
Kana Goto, Tetsuya Ueda, Takeshi Yamada, University of Tsukuba, Japan; Li Li, Nippon Telegraph and Telephone 
Corporation, Japan; Shoji Makino, Waseda University, Japan

SS_15.3: SINGLE MICROPHONE SPEAKER EXTRACTION USING UNIFIED .......................................762
TIME-FREQUENCY SIAMESE-UNET
Aviad Eisenberg, Sharon Gannot, Shlomo E. Chazan, Bar-Ilan University, Israel

SS_15.4: MISSING DATA RECOVERY USING AUTOENCODER FOR MULTI-CHANNEL ....................767
ACOUSTIC SCENE CLASSIFICATION
Yuki Shiroma, Yuma Kinoshita, Sayaka Shiota, Nobutaka Ono, Hitoshi Kiya, Tokyo Metropolitan University, Japan; 
Keisuke Imoto, Doshisha University, Japan

SS_15.5: DEEP NEURAL DECISION FOREST FOR ACOUSTIC SCENE CLASSIFICATION....................772
Jianyuan Sun, Xubo Liu, Xinhao Mei, Jinzheng Zhao, Mark D. Plumbley, Wenwu Wang, University of Surrey, United 
Kingdom; Volkan kılıç, Izmir Katip Celebi University, Turkey

SS_16_P: EDGE-FOG-CLOUD MACHINE LEARNING FOR SMART CITIES 
APPLICATION

SS_16_P.1: ACTIVE VISION CONTROL POLICIES FOR FACE RECOGNITION USING DEEP ........... 1087
REINFORCEMENT LEARNING
Pavlos Tosidis, Nikolaos Passalis, Anastasios Tefas, Aristotle University of Thessaloniki, Greece

SS_16_P.2: BACS: A COMPREHENSIVE TOOL FOR DEEP LEARNING-BASED ANOMALY ............... 1097
DETECTION IN EDGE-FOG-CLOUD SYSTEMS
Nemanja Milosevic, Dusan Jakovetic, Srdjan Skrbic, Milos Savic, Dusan Stamenkovic, University of Novi Sad, Faculty of 
Sciences, Serbia; Julien Mascolo, Davide Masera, Centro Ricerche Fiat, Italy

SS_16_P.3: WEIGHTED EDIT DISTANCE FOR COUNTRY CODE RECOGNITION IN ...................... 1111
LICENSE PLATES
Kateryna Chumachenko, Moncef Gabbouj, Tampere University, Finland; Alexandros Iosifidis, Aarhus University, 
Denmark

SS_16_P.4: EVALUATING SHORT-TERM FORECASTING OF MULTIPLE TIME SERIES IN ............... 1116
IOT ENVIRONMENTS
Christos Tzagkarakis, Pavlos Charalampidis, Stylianos Roubakis, Alexandros Fragkiadakis, Foundation for Research and 
Technology-Hellas, Greece; Sotiris Ioannidis, Technical University of Crete, Greece

SS_16_P.5: OPTIMIZING PHINET ARCHITECTURES FOR THE DETECTION OF URBAN ............... 1121
SOUNDS ON LOW-END DEVICES
Alessio Brutti, Francesco Paissan, Alberto Ancilotto, Elisabetta Farella, FBK, Italy



xxix

SS_17: MACHINE LEARNING FOR SEQUENTIAL MONTE CARLO METHODS

SS_17.1: A PARTICLE BERNOULLI FILTER BASED ON GAUSSIAN PROCESS LEARNING FOR ..........777
MANEUVERING TARGET TRACKING
Zheng Hu, Tiancheng Li, Northwestern Polytechnical University, China

SS_17.2: CONDITIONAL MEASUREMENT DENSITY ESTIMATION IN SEQUENTIAL MONTE .........782
CARLO VIA NORMALIZING FLOW
Xiongjie Chen, Yunpeng Li, University of Surrey, United Kingdom

SS_17.3: VISUALLY ASSISTED SELF-SUPERVISED AUDIO SPEAKER LOCALIZATION AND ..............787
TRACKING
Jinzheng Zhao, Peipei Wu, Shidrokh Goudarzi, Xubo Liu, Jianyuan Sun, Wenwu Wang, University of Surrey, United 
Kingdom; Yong Xu, Tencent AI Lab, United Kingdom

SS_17.4: INFERENCE WITH DEEP GAUSSIAN PROCESS STATE SPACE MODELS................................792
Yuhao Liu, Marzieh Ajirak, Petar M. Djuric, Stony Brook University, United States

SS_17.5: PARAMETER ESTIMATION IN SPARSE LINEAR-GAUSSIAN STATE-SPACE MODELS ..........797
VIA REVERSIBLE JUMP MARKOV CHAIN MONTE CARLO
Benjamin Cox, Victor Elvira, University of Edinburgh, United Kingdom

SS_18_P: ADVANCES IN AUDIO-VISUAL CAPTIONING

SS_18_P.1: AUXILIARY CLASSIFIER BASED RESIDUAL RNN FOR IMAGE CAPTIONING.................. 1126
Özkan Çaylı, Volkan Kılıç, Aytuğ Onan, Izmir Katip Çelebi University, Turkey; Wenwu Wang, University of Surrey, 
United Kingdom

SS_18_P.2: CLOTHO-AQA: A CROWDSOURCED DATASET FOR AUDIO QUESTION ..................... 1140
ANSWERING
Samuel Lipping, Parthasaarathy Sudarsanam, Konstantinos Drossos, Tuomas Virtanen, Tampere University, Finland

SS_18_P.3: LEVERAGING PRE-TRAINED BERT FOR AUDIO CAPTIONING...................................... 1145
Xubo Liu, Xinhao Mei, Qiushi Huang, Jianyuan Sun, Jinzheng Zhao, Haohe Liu, Mark D. Plumbley, Wenwu Wang, 
University of Surrey, United Kingdom; Volkan Kılıç, Izmir Katip Celebi University, Turkey

SS_18_P.4: AUTOMATED IMAGE CAPTIONING WITH MULTI-LAYER GATED RECURRENT ........ 1160
UNIT
Özge Taylan Moral, Volkan Kılıç, Aytuğ Onan, izmir katip celebi university, Turkey; Wenwu Wang, university of 
surrey, United Kingdom

SS_19_P: MULTI-LINGUAL, MULTI-STYLE, MULTI-MODAL HUMAN-MACHINE 
SPOKEN LANGUAGE COMMUNICATION

SS_19_P.1: VISUAL SPEECH RECOGNITION IN A DRIVER ASSISTANCE SYSTEM............................ 1131
Denis Ivanko, Dmitry Ryumin, Alexey Kashevnik, Alexandr Axyonov, Alexey Karpov, St. Petersburg Federal Research 
Center of the Russian Academy of Sciences, Russia

SS_19_P.3: TOWARDS PARAMETRIC SPEECH SYNTHESIS USING GAUSSIAN-MARKOV ................ 1150
MODEL OF SPECTRAL ENVELOPE AND WAVELET-BASED DECOMPOSITION OF F0
Mohammed Salah Al-Radhi, Tamás Gábor Csapó, Csaba Zainkó, Géza Németh, Budapest University of Technology and 
Economics, Hungary

SS_19_P.4: SPEECH ENHANCEMENT USING AUGMENTED SSL CYCLEGAN.................................... 1155
Branislav Popović, Lidija Krstanović, Siniša Suzić, Tijana Nosek, University of Novi Sad, Serbia; Marko Janev, Serbian 
Academy of Sciences and Arts, Serbia; Jovan Galić, University of Banja Luka, Bosnia and Herzegovina



xxx

SS_19_P.5: VALIDATION OF SPEECH DATA FOR TRAINING AUTOMATIC SPEECH ....................... 1165
RECOGNITION SYSTEMS
Janez Križaj, Simon Dobrišek, University of Ljubljana, Slovenia; Jerneja Žganec Gros, Alpineon razvoj in raziskave, d.o.o., 
Slovenia

SS_19_P.6: TEXT DRIVEN VIRTUAL SPEAKERS................................................................................... 1170
Vladimir Obradović, Sentience Lab, Spain; Ilija Rajak, School of Mathematics and Computers, Serbia; Milan Sečujski, 
Vlado Delić, University of Novi Sad, Serbia

SS_19_P.7: IMPACT OF DIFFERENT VOTING STRATEGIES IN CNN BASED SPEECH ...................... 1174
EMOTION RECOGNITION
Nikola Simić, Siniša Suzić, Tijana Nosek, Mia Vujović, Milan Sečujski, University of Novi Sad, Faculty of Technical 
Sciences, Serbia

SS_19_P.8: HIFI-GAN BASED TEXT-TO-SPEECH SYNTHESIS IN SERBIAN....................................... 1178
Siniša Suzić, Milan Sečujski, Tijana Nosek, Vlado Delić, University of Novi Sad, Serbia; Darko Pekar, Alfanum Ltd., Serbia

SS_19_P.9: MACEDONIAN SPEECH SYNTHESIS FOR ASSISTIVE TECHNOLOGY ............................ 1183
APPLICATIONS
Bojan Sofronievski, Elena Velovska, Martin Velichkovski, Violeta Argirova, Tea Veljkovikj, Risto Chavdarov, Zoran 
Ivanovski, Dimitar Tashkovski, Branislav Gerazov, FEEIT, Ss Cyril and Methodius University in Skopje, Macedonia, Rep. 
of; Stefan Janev, Melon Inc, Macedonia, Rep. of; Veselinka Labroska, Institute of Macedonian language, Macedonia, Rep. 
of; Kristijan Lazarev, Toni Bachvarovski, Association for Assistive Technologies “Open the Windows”, Macedonia, Rep. 
of

SS_20: LEARNING ON GRAPHS AND NETWORKS

SS_20.1: LEARNING TO IDENTIFY SOURCES OF NETWORK DIFFUSION..........................................727
Chang Ye, Gonzalo Mateos, University of Rochester, United States

SS_20.2: THE BEST OF BOTH WORLDS: DISTRIBUTED PCA THAT IS BOTH EXACT AND ..............732
COMMUNICATION EFFICIENT
Arpita Gang, Waheed U. Bajwa, Rutgers University, New Brunswick, United States

SS_20.3: GRAPH-ASSISTED COMMUNICATION-EFFICIENT ENSEMBLE FEDERATED .....................737
LEARNING
Pouya M. Ghari, Yanning Shen, University of California Irvine, United States

SS_20.4: CONTRASTIVE LEARNING FOR TIME SERIES ON DYNAMIC GRAPHS................................742
Yitian Zhang, Florence Regol, Antonios Valkanas, Mark Coates, McGill University, Canada

SS_20.5: ENSEMBLE LINK LEARNING FOR LARGE STATE SPACE MULTIPLE ACCESS ......................747
COMMUNICATIONS
Talha Bozkus, Urbashi Mitra, University of Southern California, United States

SS_21: MISSING DATA IN SIGNAL & IMAGE PROCESSING: TRENDS AND NEW 
CHALLENGES

SS_21.1: ROBUST ESTIMATION OF GAUSSIAN MIXTURE MODELS USING ANOMALY ....................827
SCORES AND BAYESIAN INFORMATION CRITERION FOR MISSING VALUE 
IMPUTATION
Florian Mouret, IRIT Computer Science Research Institute of Toulouse / TERRANIS, France; Mohanad Albughdadi, 
Sylvie Duthoit, TERRANIS, France; Denis Kouamé, Jean-Yves Tourneret, IRIT Computer Science Research Institute of 
Toulouse, France



xxxi

SS_21.2: ROBUST TENSOR TRACKING WITH MISSING DATA UNDER TENSOR-TRAIN .................832
FORMAT
Trung Thanh Le, Karim Abed-Meraim, University of Orleans, France; Linh Trung Nguyen, VNU University of 
Engineering and Technology, Viet Nam; Adel Hafiane, INSA Centre Val de Loire, France

SS_21.3: STATE ESTIMATION OF LINEAR SYSTEMS WITH SPARSE INPUTS AND .............................837
MARKOV-MODULATED MISSING OUTPUTS
Geethu Joseph, TU Delft, Netherlands; Pramod K. Varshney, Syracuse University, United States

SS_21.4: RIEMANNIAN CLASSIFICATION OF EEG SIGNALS WITH MISSING VALUES.......................842
Alexandre Hippert-Ferrer, Florent Bouchard, Frédéric Pascal, Université Paris-Saclay, CNRS, CentraleSupélec, 
Laboratoire des Signaux et Systèmes, France; Ammar Mian, Laboratoire d’Informatique, Systèmes, Traitement de 
l’Information et de la Connaissance, Université Savoie Mont Blanc, France

SS_21.5: TRUNCATED MATRIX COMPLETION - AN EMPIRICAL STUDY...........................................847
Rishhabh Naik, Nisarg Trivedi, Davoud Ataee Tarzanagh, Laura Balzano, University of Michigan, United States

SS_1: ROBUST AND DISTRIBUTED LEARNING OVER NETWORKS

SS_1.1: LEARNING WHILE RESPECTING PRIVACY AND ROBUSTNESS TO ADVERSARIAL .............802
DISTRIBUTED DATASETS
Alireza Sadeghi, Georgios Giannakis, University of Minnesota, United States

SS_1.3: MULTISCALE GRAPH SCATTERING TRANSFORM...................................................................812
Genjia Liu, Maosen Li, Siheng Chen, Shanghai Jiao Tong University, China

SS_1.4: ROBUST AND EFFICIENT AGGREGATION FOR DISTRIBUTED LEARNING..........................817
Stefan Vlaski, Imperial College London, United Kingdom; Christian Schroth, Michael Muma, Abdelhak Zoubir, 
Technische Universität Darmstadt, Germany

SS_1.5: DISTRIBUTED DENOISING OVER SIMPLICIAL COMPLEXES USING CHEBYSHEV ...............822
POLYNOMIAL APPROXIMATION
Sai Kiran Kadambari, Robin Francis, Sundeep Prabhakar Chepuri, Indian Institute of Science, Bangalore, India

SS_14: SIGNAL PROCESSING AND MACHINE LEARNING AT THE EDGE FOR 
BEYOND 5G RADIO ACCESS NETWORKS

SS_14.1: DYNAMIC RESOURCE ALLOCATION FOR MULTI-USER GOAL-ORIENTED ......................697
COMMUNICATIONS AT THE WIRELESS EDGE
Francesco Binucci, Paolo Banelli, University of Perugia, Italy; Paolo Di Lorenzo, Sergio Barbarossa, Sapienza University of 
Rome, Italy

SS_14.2: UAV-AIDED DECENTRALIZED LEARNING OVER MESH NETWORKS..................................702
Matteo Zecchin, David Gesbert, Marios Kountouris, EURECOM, France

SS_14.3: EDGE MACHINE LEARNING IN 3GPP NB-IOT: ARCHITECTURE, APPLICATIONS .............707
AND DEMONSTRATION
Dejan Vukobratovic, Milan Lukic, Ivan Mezei, Dragana Bajovic, Milos Savic, Zarko Bodroski, Srdjan Skrbic, Dusan 
Jakovetic, University of Novi Sad, Serbia; Dragan Danilovic, A1 Serbia, Serbia

SS_14.4: STRAGGLER-RESILIENT SECURE AGGREGATION FOR FEDERATED LEARNING...............712
Reent Schlegel, Siddhartha Kumar, Eirik Rosnes, Simula UiB, Norway; Alexandre Graell i Amat, Chalmers University of 
Technology, Sweden

SS_14.5: REPULSIVE CLUSTERING BASED PILOT ASSIGNMENT FOR CELL-FREE ............................717
MASSIVE MIMO SYSTEMS
Salman Mohebi, Andrea Zanella, Michele Zorzi, University of Padova, Italy



xxxii

SS_14.6: USER CLUSTERING FOR RATE SPLITTING USING MACHINE LEARNING...........................722
Roberto Pereira, Xavier Mestre, Centre Tecnològic de Telecomunicacions de Catalunya, Spain; Anay Deshpande, Andrea 
Zanella, University of Padova, Italy; Cristian Vaca-Rubio, Elisabeth de Carvalho, Petar Popovski, Aalborg University, 
Denmark; David Gregoratt, Software Radio Systems, Spain

SS_2: HEARING THE WALLS: METHODS AND APPLICATIONS FOR THE 
INFERENCE OF GEOMETRIC AND ACOUSTIC PROPERTIES OF REVERBERANT 
ENVIRONMENTS 

SS_2.1: ECHO-ENABLED DIRECTION-OF-ARRIVAL AND RANGE ESTIMATION OF A MOBILE ......852
SOURCE IN AMBISONIC DOMAIN
Jérôme Daniel, Srđan Kitić, Orange Labs, France

SS_2.2: ROOM ACOUSTIC PROPERTIES ESTIMATION FROM A SINGLE 360◦ PHOTO.......................857
Mona Alawadh, Yihong Wu, Yuwen Heng, Mahesan Niranjan, Hansung Kim, University of Southampton, United 
Kingdom

SS_2.3: TOWARDS GRIDLESS SOUND FIELD RECONSTRUCTION......................................................862
Ids van der Werf, Richard Hendriks, Jorge Martinez, Delft University of Technology, Netherlands; Pablo Martínez-
Nuevo, Martin Møller, Bang & Olufsen, Denmark

SS_2.4: GEOMETRY-INFORMED ESTIMATION OF SURFACE ABSORPTION PROFILES ....................867
FROM ROOM IMPULSE RESPONSES
Stéphane Dilungana, Antoine Deleforge, Inria, France; Cédric Foy, Cerema, France; Sylvain Faisan, Université de 
Strasbourg, France

SS_3: RECENT ADVANCES ON STATISTICAL AND OPTIMISATION METHODS FOR 
HIGH-DIMENSIONAL DATA

SS_3.1: A BAYESIAN BASED UNROLLING APPROACH TO SINGLE-PHOTON LIDAR IMAGING ......872
THROUGH OBSCURANTS
Jakeoung Koo, Abderrahim Halimi, Aurora Maccarone, Gerald S. Buller, Stephen McLaughlin, Heriot-Watt University, 
United Kingdom

SS_3.2: AN EM ALGORITHM FOR MIXTURES OF HYPERSPHERES.......................................................877
Julien Lesouple, ENAC, France; Philippe Burger, INRAE, France; Jean-Yves Tourneret, IRIT/ENSEEIHT/TéSA, France

SS_3.3: DEEP DECONVOLUTION APPLIED TO DISTRIBUTED ACOUSTIC SENSING FOR ...............882
TRAFFIC ANALYSIS
Martijn van den Ende, André Ferrari, Anthony Sladen, Cédric Richard, Université Côte d’Azur, France

SS_3.4: ROBUST TENSOR REGRESSION WITH APPLICATIONS IN IMAGING.....................................887
Esa Ollila, Aalto University, Finland; Hyon-Jung Kim, Tampere University, Finland

SS_3.5: FALSE DISCOVERY RATE CONTROL FOR GROUPED VARIABLE SELECTION IN .................892
HIGH-DIMENSIONAL LINEAR MODELS USING THE T-KNOCK FILTER
Jasin Machkour, Michael Muma, Technische Universität Darmstadt, Germany; Daniel P. Palomar, The Hong Kong 
University of Science and Technology, China

BISA_L1: BIOMEDICAL SIGNAL PROCESSING I

BISA_L1.1: WAVELET TRANSFORMATION APPROACHES FOR PREDICTION OF ATRIAL ............ 1188
FIBRILLATION.
Hassan Serhal, Nassib Abdallah, Anne Humeau-Heurtier, University of Angers, France; Jean-Marie Marion, Pierre 
Chauvet, UCO, France; Mohamad Oueidat, Lebanese University, Lebanon



xxxiii

BISA_L1.2: A HYBRID TENSOR FACTORIZATION - SINGULAR SPECTRUM ANALYSIS ................. 1193
APPROACH FOR ERP-BASED ASSESSMENT OF AUTISM IN CHILDREN
Beatriz Sanabria-Barradas, Dora E. Granados-Ramos, Universidad Veracruzana, Mexico; Saeid Sanei, Nottingham Trent 
University, United Kingdom

BISA_L1.3: SEMG FEATURE EXTRACTION USING GENERALIZED DISCRETE ................................ 1198
ORTHONORMAL STOCKWELL TRANSFORM AND MODIFIED MULTI-DIMENSIONAL 
SCALING
Somar Karheily, Ali Moukadem, Jean-Baptiste Courbot, Djaffar Ould Abdeslam, Universit´e de Haute-Alsace, Germany

BISA_L1.4: UTILITY OF ACTIMETRY TO DETECT APATHY IN OLD-AGE DEPRESSION: A ........... 1203
PILOT STUDY
Manuel Abbas, Jean-Charles Roy, Gabriel Robert, Régine Le Bouquin Jeannès, Université de Rennes 1, France

BISA_L1.5: WINDOWED STATE SPACE FILTERS FOR PEAK INTERFERENCE SUPPRESSION ......... 1208
IN NEURAL SPIKE SORTING
Christof Baeriswyl, Alexander Bertrand, KU Leuven, Belgium; Reto A. Wildhaber, University of Applied Sciences and 
Arts Northwestern Switzerland, Switzerland

BISA_L2: BIOMEDICAL SIGNAL PROCESSING II

BISA_L2.1: PRELIMINARY STUDY FOR INTONATION CLASSIFICATION OF IMAGINED .............. 1238
SPEECH FOR BRAIN-COMPUTER INTERFACE APPLICATIONS
Isabel Casso, Anahita Basirat, University of Lille, CNRS, France; José Rouillard, Hakim Si-Mohammed, François 
Cabestaing, University of Lille, CNRS, Centrale Lille, France; Nacim Betrouni, University of Lille, INSERM, CHU Lille, 
France

BISA_L2.2: ELECTRICALLY EVOKED AUDITORY STEADY STATE RESPONSE DETECTION ......... 1243
IN COCHLEAR IMPLANT RECIPIENTS USING A SYSTEM IDENTIFICATION 
APPROACH
Julian Schott, Robin Gransier, Jan Wouters, Marc Moonen, KU Leuven, Belgium

BISA_L2.3: CHARACTERIZING FETAL HEART RATE FROM A STATE SPACE PERSPECTIVE........... 1248
Tong Chen, Guanchao Feng, Cassandra Heiselman, J. Gerald Quirk, Petar M. Djuric, Stony Brook University, United 
States

BISA_L2.4: FEATURES MOTIVATED FROM UNCERTAINTY PRINCIPLE FOR ................................. 1253
CLASSIFICATION OF NORMAL VS. PATHOLOGICAL INFANT CRY 
Aastha Kachhi, Priyanka Gupta, Hemant A. Patil, Dhirubhai Ambani Institute of Information and Communication 
Technology, India

BISA_L2.5: A COMPARATIVE STUDY OF AUTOENCODER ARCHITECTURES FOR MENTAL ........ 1258
HEALTH ANALYSIS USING WEARABLE SENSORS DATA
MARIA PANAGIOTOU, ATHANASIA ZLATINTSI, PANAGIOTIS P. FILNTISIS, ANARGYROS J. 
ROUMELIOTIS, NIKI EFTHYMIOU, PETROS MARAGOS, NTUA, Greece

BISA_L3: BIOMEDICAL IMAGE PROCESSING 

BISA_L3.1: MULTI-FRAME SUPER-RESOLUTION MRI USING COUPLED LOW-RANK ................... 1263
TUCKER APPROXIMATION
Clémence Prévost, University of Lille, France; Freddy Odille, Inserm, University of Lorraine, France

BISA_L3.2: FAST AND ROBUST PATTERN DETECTION: APPLICATION TO SPHERICAL BEAD .... 1268
LOCATION IN HOLOGRAPHIC MICROSCOPY
Dylan Brault, Loïc Denis, Thomas Olivier, Corinne Fournier, UMR CNRS 5516, Univ. Lyon, UJM-Saint-Etienne, 
IOGS, Lab. Hubert Curien F-42023, Saint-Etienne, France, France; Sophie Dixneuf, Bioassays, Microsystems & Optical 
Engineering Unit, BIOASTER, 69007 Lyon, France, France; Nicolas Faure, bioMérieux, Centre Christophe Mérieux, 
38024 Grenoble, France, France



xxxiv

BISA_L3.3: EXTENDING THE COMPRESSION RANGE OF BIOMEDICAL IMAGES FOR ................... 1273
MACHINE VISION ANALYSIS.
Edgar S. Paulo, Lucas A. Thomaz, Luís M. N. Távora, Pedro A. A. Assuncao, Sérgio M. M. Faria, Instituto de 
Telecomunicações, Portugal

BISA_L3.4: GLAUCOMA GRADING VIA MEAN DEFECT BACK PROPAGATION FROM OCT .......... 1278
IMAGES
Elisa Ramírez, Rocío del Amor, Gabriel García, Valery Naranjo, Universitat Politècnica de València, Spain

BISA_L3.5: WHY DO STATE-OF-THE-ART SUPER-RESOLUTION METHODS NOT WORK ........... 1283
WELL FOR BONE MICROSTRUCTURE CT IMAGING?
Rehan Jhuboo, Ievgen Redko, Marc Sebban, Laboratoire Hubert Curien, France; Alain Guignandon, Sainbiose, France; 
Françoise Peyrin, Creatis, France

BISA_L4: ARTIFICIAL INTELLIGENCE IN BIOMEDICAL APPLICATIONS

BISA_L4.1: CONVOLUTIONAL DICTIONARY LEARNING BY END-TO-END TRAINING OF ......... 1213
ITERATIVE NEURAL NETWORKS
Andreas Kofler, Tobias Schäffter, Christoph Kolbitsch, Physikalisch-Technische Bundesanstalt, Germany; Christian Wald, 
Charité - Universitätsmedizin Berlin, Germany; Markus Haltmeier, University of Innsbruck, Austria

BISA_L4.2: CONTRASTIVE LEARNING FOR ATRIAL FIBRILLATION DETECTION IN .................... 1218
CHALLENGING SCENARIOS.
Karen Fonseca, Sergio Osorio, Jeyson Castillo, Carlos Fajardo, Universidad Industrial de Santander, Colombia

BISA_L4.3: DEEP LEARNING FOR SCALP HIGH FREQUENCY OSCILLATIONS ............................... 1223
IDENTIFICATION
Gaëlle Milon-Harnois, Nisrine Jrad, Pierre Chauvet, Laboratoire Angevin en Recherche des Systèmes (LARIS), France; 
Daniel Schang, ESEO Tech, LERIA, France; Patrick Van Bogaert, Centre Hospitalier Universitaire, France

BISA_L4.4: SECONDARY STRUCTURE CLASSIFICATION OF LOW-HOMOLOGY PROTEINS ........ 1228
WITH GRAPH NEURAL NETWORKS
Michaela Areti Zervou, Panagiotis Tsakalides, University of Crete, Foundation for Research and Technology-Hellas, 
Greece; Effrosyni Doutsi, Foundation for Research and Technology-Hellas, Greece

BISA_L4.5: AUDIO-BASED DEEP LEARNING FRAMEWORKS FOR DETECTING COVID-19............ 1233
Dat Ngo, Sefki Kolozali, Delaram Jarchi, University of Essex, United Kingdom; Lam Pham, Austrian Institute of 
Technology, Austria; Truong Hoang, FPT Software Company Limited, Viet Nam

BISA_P1: BIOMEDICAL SIGNAL PROCESSING

BISA_P1.1: MS-MLP: MULTI-SCALE SAMPLING MLP FOR ECG CLASSIFICATION........................... 1288
Wenbo Wang, Jian Guan, Xinyi Che, Harbin Engineering University, China; Wenwu Wang, University of Surrey, 
United Kingdom

BISA_P1.2: CLASSIFICATION OF HAND GESTURES USING SEMG SIGNALS AND ........................... 1293
HILBERT-HUANG TRANSFORM
Deniz Hande Kisa, Mehmet Akif Ozdemir, Onan Guren, Izmir Katip Celebi University, Turkey; Aydin Akan, Izmir 
University of Economics, Turkey

BISA_P1.3: THE PREDICTION OF MORTALITY FROM CONTINUOUS NON-INVASIVE ................ 1298
CARDIOVASCULAR SIGNALS ON STANDING: ENTROPY WAS SIGNIFICANT, BUT 
NOT THE OVERALL RESPONSE PROFILE
Silvin P. Knight, Mark Ward, James Davis, Eoin Duggan, Rose Anne Kenny, Roman Romero-Ortuno, Trinity College 
Dublin, Ireland



xxxv

BISA_P1.4: INTER-CHANNEL COVARIANCE MATRICES BASED ANALYSES OF EEG ...................... 1303
BASELINES
Gopika Gopan K, Neelam Sinha, Dinesh Babu J, International Institute of Information Technology - Bangalore, India

BISA_P1.5: A MULTITASK BAYESIAN FRAMEWORK FOR THE ANALYSIS OF MOTOR ................... 1308
IMAGERY EEG DATA
Vangelis P. Oikonomou, Spiros Nikolopoulos, Ioannis Kompatsiaris, CERTH/ITI, Greece

BISA_P1.6: SUBBAND TEAGER ENERGY REPRESENTATIONS FOR INFANT CRY ANALYSIS ......... 1313
AND CLASSIFICATION
Ankur T. Patil, Aastha Kachhi, Hemant A. Patil, Dhirubhai Ambani Institute of Information and Communication 
Technology, India

BISA_P1.7: INVERTING THE DIFFUSION-CONVECTION EQUATION FOR GAS ............................. 1318
DESORPTION THROUGH AN HOMOGENEOUS MEMBRANE BY KALMAN FILTERING
Maria-Paula DUVAL COMȘA, Univ. Grenoble Alpes, CEA, Leti, MINATEC Campus,  F-38000 Grenoble, France, 
France; Ronald Phlypo, Univ Grenoble Alpes, CNRS, Grenoble INP,, France; Pierre Grangeat, Univ. Grenoble Alpes, 
CEA, Leti, MINATEC Campus,, France

BISA_P1.8: A MULTI-SCALE CONTEXT AGGREGATION ENRICHED MLP-MIXER MODEL ........... 1323
FOR ORAL CANCER SCREENING FROM ORAL SUB-EPITHELIAL CONNECTIVE 
TISSUES
Sawon Pratiher, Debaleena Nawn, Jyotirmoy Chatterjee, Indian Institute of Technology Kharagpur, India; Subhankar 
Chattoraj, Universite Jean Monnet, Saint-Etienne, Univ. Lyon, France, France; Mousumi Pal, Ranjan Rashmi Paul, 
Guru Nanak Institute of Dental Sciences and Research Kolkata, India, India; Hubert Konik, Hubert Curien Laboratory, 
University of Saint-Etienne, University of Lyon, France, France

BISA_P2: BIOMEDICAL IMAGE PROCESSING

BISA_P2.1: SELF-SUPERVISED LEARNING AS A MEANS TO REDUCE THE NEED FOR .................... 1328
LABELED DATA IN MEDICAL IMAGE ANALYSIS
Marin Benčević, Marija Habijan, Irena Galić, J. J. Strossmayer University of Osijek, Croatia (Hrvatska); Aleksandra 
Pizurica, Ghent University, Belgium

BISA_P2.2: AUTOMATIC DETECTION OF THE RETINA IN OPTICAL COHERENCE ...................... 1333
TOMOGRAPHY USING DEEP Q LEARNING
Alex Cazañas-Gordón, Luís Cruz, University of Coimbra, Portugal

BISA_P2.3: GLAND SEGMENTATION IN GASTRIC HISTOLOGY IMAGES: DETECTION OF ........... 1338
INTESTINAL METAPLASIA
Panagiotis Barmpoutis, William Waddingham, Christopher Ross, Kayhanian Hamzeh, Daniel Alexander, Marnix Jansen, 
UCL, United Kingdom

BISA_P2.4: A FEATURE-BASED APPROACH ON CONTACT-LESS BLOOD PRESSURE .................... 1343
ESTIMATION FROM VIDEO DATA
Carolin Wuerich, Eva-Maria Humm, Christian Wiede, Fraunhofer Institute for Microelectronic Circuits and Systems, 
Germany; Gregor Schiele, University of Duisburg-Essen, Germany

BISA_P2.5: CONVOLUTIVE ATTENTION FOR IMAGE REGISTRATION........................................... 1348
Tim J. Parbs, Alfred Mertins, University of Lübeck, Germany; Philipp Koch, Deutsches Forschungszentrum für Künstliche 
Intelligenz GmbH, Germany

BISA_P2.6: UNCOVERING CORTICAL LAYERS WITH MULTI-EXPONENTIAL ANALYSIS: A ......... 1353
REGION OF INTEREST STUDY
Jakub Jamárik, Lubomír Vojtíšek, Daniel Schwarz, Masaryk University, Czech Republic

BISA_P2.7: TRANSDUCTIVE INVERSION VIA DEEP TRANSFORM LEARNING................................. 1357
Jyoti Maggu, Shalini Sharma, Angshul Majumdar, Indraprastha Institute of Information Technology, India



xxxvi

BISA_P2.8: A GENERALIZATION ENHANCEMENT APPROACH FOR DEEP LEARNING .................. 1362
SEGMENTATION MODELS: APPLICATION IN COVID-19 LESION SEGMENTATION 
FROM CHEST CT SLICES
Nastaran Enshaei, Farnoosh Naderkhani, Concordia University, Canada; Moezedin Javad Rafiee, McGill University, 
Canada

BISA_P2.9: A CONSTRAINED SHANNON-FANO ENTROPY CODER FOR IMAGE STORAGE IN ..... 1367
SYNTHETIC DNA
Xavier Pic, Marc Antonini, I3S laboratory, Côte d’Azur University and CNRS, France

SiG-DML_L1: LEARNING THEORY AND ALGORITHMS

SiG-DML_L1.1: A LOCAL MIXUP TO PREVENT MANIFOLD INTRUSION......................................... 1372
Raphael Baena, Lucas Drumetz, Vincent Gripon, IMT Atlantique, France

SiG-DML_L1.2: HIGH-DIMENSIONAL DATA LEARNING BASED ON TENSORIAL-SINGULAR ...... 1377
SPACE OF TENSOR TRAIN CORES
Ouafae Karmouda, Jeremie Boulanger, Remy Boyer, University of Lille, France

SiG-DML_L1.3: TRAINABLE COMPOUND ACTIVATION FUNCTIONS FOR MACHINE ................. 1382
LEARNING
Paul Baggenstoss, Fraunhofer, Germany

SiG-DML_L1.4: AN INVARIANT MATCHING PROPERTY FOR DISTRIBUTION .............................. 1387
GENERALIZATION UNDER INTERVENED RESPONSE
Kang Du, Yu Xiang, University of Utah, United States

SiG-DML_L1.5: A DIFFERENTIABLE SHORT-TIME FOURIER TRANSFORM WITH RESPECT ......... 1392
TO THE WINDOW LENGTH.
Maxime Leiber, INRIA, France; Axel Barrau, Offroad, France; Yosra Marnissi, Dany Abboud, Safran Tech, France

SiG-DML_L2: INTERPRETABLE MACHINE LEARNING

SiG-DML_L2.1: HYBRID INFERENCE WITH INVERTIBLE NEURAL NETWORKS IN ....................... 1397
FACTOR GRAPHS
Bart van Erp, Bert de Vries, Eindhoven University of Technology, Netherlands

SiG-DML_L2.2: LEARNING-BASED SCATTERING TRANSFORM FOR EXPLAINABLE ..................... 1402
CLASSIFICATION
Thomas Mahiout, Laurent Deruaz-Pepin, Thales DMS, France; Lionel Fillatre, Université Côte d’Azur, I3S, France

SiG-DML_L2.3: AUTOMATIC SELECTION OF LATENT VARIABLES IN VARIATIONAL .................. 1407
AUTO-ENCODERS
Emma Jouffroy, CEA - University of Bordeaux- IMS - UMR CNRS 5218, France; Audrey Giremus, Yannick 
Berthoumieu, University of Bordeaux- IMS - UMR CNRS 5218, France; Bach Olivier, Alain Hugget, CEA, France

SiG-DML_L2.4: TOWARDS INTERPRETING DEEP LEARNING MODELS FOR INDUSTRY .............. 1412
4.0 WITH GATED MIXTURE OF EXPERTS
ALAAEDDINE Chaoub, Université de Lorraine, Laboratoire Lorrain de Recherche en Informatique et ses Applications, 
France; Christophe Cerisara, Université de Lorraine, Centre national de la recherche scientifique, Laboratoire Lorrain de 
Recherche en Informatique et ses Applications, France; Alexandre Voisin, Benoît Iung, Université de Lorraine, Centre 
national de la recherche scientifique, Centre de Recherche en Automatique de Nancy, France

SiG-DML_L2.5: ON INTERPRETABILITY OF CNNS FOR MULTIMODAL MEDICAL IMAGE ............ 1417
SEGMENTATION
Srdan Lazendic, Jens Janssens, Shaoguang Huang, Aleksandra Pizurica, Ghent University, Belgium



xxxvii

SiG-DML_L3: APPLICATIONS OF MACHINE LEARNING

SiG-DML_L3.1: DISTRIBUTED KALMAN FILTERS FOR RELATIVE FORMATION CONTROL ......... 1422
OF MULTI-AGENT SYSTEMS
Martijn van der Marel, Raj Thilak Rajan, Delft university of technology, Netherlands

SiG-DML_L3.2: PERSONALIZED SLEEP STATE CLASSIFICATION VIA LEARNED FACTOR ............ 1427
GRAPHS
Bar Rubinstein, Yoav Filin, Nir Shlezinger, Ben-Gurion University of the Negev, Israel; Nariman Farsad, Ryerson 
University, Canada

SiG-DML_L3.3: ROBUST FEATURE LEARNING FOR REMAINING USEFUL LIFE ............................. 1432
ESTIMATION USING SIAMESE NEURAL NETWORKS
Gurkan Aydemir, Bursa Technical University, Turkey; Kamran Paynabar, Georgia Institute of Technology, United States; 
Burak Acar, Bogazici University, Turkey

SiG-DML_L3.4: GROUP EQUIVARIANT NETWORKS FOR LEAKAGE DETECTION IN .................... 1437
VACUUM BAGGING
Christoph Brauer, Dirk Lorenz, Lionel Tondji, Technical University of Braunschweig, Germany

SiG-DML_L3.5: CONDITIONAL VARIATIONAL GRAPH AUTOENCODER FOR AIR QUALITY ...... 1442
FORECASTING 
Esther Rodrigo Bonet, Tien Huu Do, Nikos Deligiannis, Vrije Universiteit Brussel, Belgium; Xuening Qin, Wilfried 
Philips, Ghent University, Belgium; Jelle Hofman, Valerio Panzica La Manna, imec, Belgium

SiG-DML_L4: PATTERN RECOGNITION AND CLASSIFICATION

SiG-DML_L4.1: ROBUST GEOMETRIC METRIC LEARNING............................................................... 1447
Antoine Collas, Chengfang Ren, SONDRA, CentraleSupelec, University Paris-Saclay, France; Arnaud Breloy, LEME, 
University Paris Nanterre, France; Guillaume Ginolhac, LISTIC, University Savoie Mont-Blanc, France; Jean-Philippe 
Ovarlez, SONDRA, CentraleSupelec, DEMR, ONERA, University Paris Saclay, France

SiG-DML_L4.2: BEARING FAULTS DIAGNOSIS AND CLASSIFICATION USING GENERALIZED ..... 1452
GAUSSIAN DISTRIBUTION MULTISCALE DISPERSION ENTROPY FEATURES
Ragavesh Dhandapani, College of Engineering, National University of Science and Technology, Oman; Imene Mitiche, 
Scott McMeekin, Gordon Morison, Glasgow Caledonian University, United Kingdom

SiG-DML_L4.3: IMPROVING STYLE RANDOMIZATION VIA DOMAIN-SPECIFIC FEATURE .......... 1457
REWEIGHTING FOR DOMAIN GENERALIZATION
Jiho Lee, Kunhee Kim, Taehun Kim, Daijin Kim, POSTECH, Korea (South)

SiG-DML_L4.4: CONVOLUTION USING DISCRETE COSINE TRANSFORMS FOR ........................... 1462
IMPROVING PERFORMANCE OF CONVOLUTIONAL NEURAL NETWORKS
Izumi Ito, Tokyo Institute of Technology, Japan

SiG-DML_L4.5: ENSEMBLES OF GAUSSIAN PROCESS LATENT VARIABLE MODELS........................ 1467
Marzieh Ajirak, Yuhao Liu, Petar Djuric, Stony Brook University, United States

SiG-DML_L5: SEQUENTIAL LEARNING

SiG-DML_L5.1: AUTO-WEIGHTED SEQUENTIAL WASSERSTEIN DISTANCE AND ........................ 1472
APPLICATION TO SEQUENCE MATCHING
Mitsuhiko Horie, Hiroyuki Kasai, Waseda University, Japan

SiG-DML_L5.2: ARE DEEP LEARNING MODELS PRACTICALLY GOOD AS PROMISED? A .............. 1477
STRATEGICAL COMPARISON OF DEEP LEARNING MODELS FOR TIME SERIES 
FORECASTING
Zuokun OUYANG, Philippe RAVIER, Meryem JABLOUN, University of Orléans, France



xxxviii

SiG-DML_L5.3: CAMEO: CURIOSITY AUGMENTED METROPOLIS FOR EXPLORATORY .............. 1482
OPTIMAL POLICIES
Mohamed ALAMI CHEHBOUNE, Ecole Polytechnique / IRT SystemX, France; Rim kaddah, IRT SystemX, France; 
Luca Martino, Universidad Rey Juan Carlos, Spain; Fernando Llorente, Universidad Carlos III de Madrid, Spain; Jesse 
Read, Ecole Polytechnique, France

SiG-DML_L5.4: MULTI-HEAD TEMPORAL ATTENTION-AUGMENTED BILINEAR NETWORK .... 1487
FOR FINANCIAL TIME SERIES PREDICTION
Mostafa Shabani, Martin Magris, Alexandros Iosifidis, Aarhus University, Denmark; Dat Thanh Tran, Juho Kanniainen, 
Tampere University, Finland

SiG-DML_L5.5: TIME-VARYING NORMALIZING FLOW FOR GENERATIVE MODELING OF ......... 1492
DYNAMICAL SIGNALS
Anubhab Ghosh, Aleix Espuna Fontcuberta, Saikat Chatterjee, KTH Royal Institute of Technology, Sweden; Mohamed R. 
-H. Abdalmoaty, Uppsala University, Sweden

SiG-DML_P1: BAYESIAN LEARNING AND SIGNAL PROCESSING 

SiG-DML_P1.1: MESSAGE PASSING-BASED INFERENCE IN SWITCHING ........................................ 1497
AUTOREGRESSIVE MODELS
Albert Podusenko, Bart van Erp, Dmitry Bagaev, Ismail Senoz, Bert de Vries, Eindhoven University of Technology, 
Netherlands

SiG-DML_P1.2: INCREMENTAL LEARNING THROUGH PROBABILISTIC BEHAVIOR .................... 1502
PREDICTION
Sheida Nozari, Ali Krayani, Lucio Marcenaro, Carlo Regazzoni, University of Genoa, Italy; David Martin, University 
Carlos III of Madrid, Spain

SiG-DML_P1.3: POLYGONAL SHAPES RECONSTRUCTION FROM ACOUSTIC ECHOES ................ 1507
USING A MOBILE SENSOR AND BEAMFORMING
Othmane-Latif Ouabi, Cédric Pradalier, International Research Lab 2958 Georgia Tech-CNRS, France; Jiawei Yi, Nico F. 
Declercq, Georgia Institute of Technology, United States; Neil Zeghidour, Matthieu Geist, Google Brain, France

SiG-DML_P1.4: PROBABILISTIC ULTRA-WIDEBAND TDOA LOCALIZATION WITH BIAS ............ 1512
CORRECTION
Felix Vollmer, Jan Graßhoff, Philipp Rostalski, Fraunhofer, Germany

SiG-DML_P1.5: GAUSSIAN PROCESS-BASED AMORTIZATION OF VARIATIONAL MESSAGE ........ 1517
PASSING UPDATE RULES
Hoang Nguyen, Semih Akbayrak, Magnus Koudahl, Bert Vries, Eindhoven University of Technology, Netherlands

SiG-DML_P1.6: OPTIMAL BAYESIAN REGRESSION FOR SERIALLY DEPENDENT TRAINING ........ 1522
OBSERVATIONS
Samira Reihanian, Nazarbayev University, Kazakhstan; Amin Zollanvari, School of Engineering and Digital Sciences, 
Nazarbayev University, Kazakhstan

SiG-DML_P1.7: USING THE PROJECTED BELIEF NETWORK AT HIGH DIMENSIONS..................... 1526
Paul Baggenstoss, Fraunhofer FKIE, Germany; Frank Kurth, Fraunhofer, Germany

SiG-DML_P2: APPLICATIONS OF MACHINE LEARNING

SiG-DML_P2.1: FAST AND ACCURATE GRAVITATIONAL-WAVE MODELLING WITH .................. 1531
PRINCIPAL COMPONENT REGRESSION
Cyril Cano, Nicolas Le Bihan, Univ. Grenoble Alpes, CNRS, Grenoble INP, GIPSA-Lab, F-38000 Grenoble, France, 
France; Éric Chassande-Mottin, Université de Paris, CNRS, Astroparticule et Cosmologie, F-75006 Paris, France, France



xxxix

SiG-DML_P2.2: AN EFFICIENT DEEP BIDIRECTIONAL TRANSFORMER MODEL FOR ................... 1536
ENERGY DISAGGREGATION
Stavros Sykiotis, Maria Kaselimi, Anastasios Doulamis, Nikolaos Doulamis, National Technical University of Athens, 
Greece

SiG-DML_P2.3: DETECTION OF ELECTRICITY THEFT FALSE DATA INJECTION ATTACKS ........ 1541
IN SMART GRIDS
Abdulrahman Takiddin, Erchin Serpedin, Texas A&M University, United States; Muhammad Ismail, Tennessee 
Technological University, United States

SiG-DML_P2.4: ESTIMATION OF COOLING CIRCUITS’ TEMPERATURE IN BATTERY .................. 1546
ELECTRIC VEHICLES USING KARHUNEN LOEVE EXPANSION AND LSTM
Marc Sebastián Padrós, BMW GROUP, Germany; Pascal Alexander Schirmer, Iosif Mporas, University of Hertfordhshire, 
United Kingdom

SiG-DML_P2.6: CLASSIFICATION OF RADAR TARGETS USING FEATURES BASED ON .................. 1556
WARPED DISCRETE FOURIER TRANSFORM
Dimitrije Bujaković, Milenko Andrić, Boban Bondžulić, Slobodan Simić, University of Defence in Belgrade, Military 
Academy, Serbia

SiG-DML_P2.7: ACOUSTIC TEMPERATURE TOMOGRAPHY USING A UNET BASED DEEP ........... 1561
LEARNING APPROACH
Messay Tafesse Tamire, Venkata Pathuri-Bhuvana, Bernhard Lehner, Silicon Austria Labs, Austria; Stefan Schuster, 
voestalpine Stahl GmbH, Austria; Andreas Och, Infineon Technologies Austria AG, Austria; Muhammad Nadeem Akram, 
University of South-Eastern Norway, Norway

SiG-DML_P2.8: UNSUPERVISED DOMAIN ADAPTATION ACROSS FMCW RADAR ......................... 1566
CONFIGURATIONS USING MARGIN DISPARITY DISCREPANCY
Rodrigo Hernangomez, Igor Bjelakovic, Slawomir Stanczak, Fraunhofer Heinrich Hertz Institute, Germany; Lorenzo 
Servadei, Infineon Technologies AG, Germany

SiG-DML_P3: NEURAL NETWORK LEARNING

SiG-DML_P3.1: UNSUPERVISED LEARNED KALMAN FILTERING..................................................... 1571
Guy Revach, Timur Locher, Xiaoyong Ni, ETH, Switzerland; Nir Shlezinger, Ben-Gurion University of the Negev, 
Israel; Ruud van Sloun, Eindhoven University of Technology, Netherlands; Yonina Eldar, Weizmann Institute of Science, 
Israel

SiG-DML_P3.2: TRANSFER LEARNING FOR HUMAN ACTIVITY CLASSIFICATION IN ................... 1576
MULTIPLE RADAR SETUPS
Jeremy Fix, Universite de Lorraine, CentraleSupelec, France; Israel HINOSTROZA, Chengfang Ren, Thierry Letertre, 
Universite Paris-Sclay, CentraleSupelec, France; Giovanni Manfredi, Universite Paris-Saclay, CentraleSupelec, France

SiG-DML_P3.3: NEURAL NETWORK BASED ON LOCAL DIMENSIONALITY REDUCTION ........... 1581
FOR MATRIX COMPLETION
Ryohei Sasaki, Tokyo University of Technology, Japan; Guo Bin, Katsumi Konishi, Hosei University, Japan

SiG-DML_P3.4: NETWORK CALIBRATION BY TEMPERATURE SCALING BASED ON THE ............ 1586
PREDICTED CONFIDENCE
Lior Frenkel, Jacob Goldberger, Bar-Ilan University, Israel

SiG-DML_P3.5: UNSUPERVISED FEATURE RECOMMENDATION USING ........................................ 1591
REPRESENTATION LEARNING
Anish Datta, Soma Bandyopadhyay, Shruti Sachan, Arpan Pal, Tata Consultancy Services, India

SiG-DML_P3.6: DESIGN OF ROBUST COMPLEX-VALUED FEED-FORWARD NEURAL ................... 1596
NETWORKS
Ana Neacșu, Jean-Christophe Pesquet, Centrale Supelec, France; Răzvan Ciubotaru, Corneliu Burileanu, University 
Politehnica of Bucharest, Romania



xl

SiG-DML_P3.7: DYSLEXIA DETECTION IN CHILDREN USING EYE TRACKING DATA .................. 1601
BASED ON VGG16 NETWORK
Ivan Vajs, University of Belgrade – School of Electrical Engineering and Innovation center, School of Electrical 
Engineering in Belgrade, Serbia; Vanja Ković, Faculty of Philosophy, University of Belgrade, Serbia; Tamara Papić, 
University Singidunum, Serbia; Andrej M. Savić, Milica M. Janković, University of Belgrade – School of Electrical 
Engineering Belgrade, Serbia, Serbia

SiG-DML_P3.8: DATA AUGMENTATION WITH MIXTURES OF MAX-ENTROPY ............................ 1606
TRANSFORMATIONS FOR FILLING-LEVEL CLASSIFICATION
Apostolos Modas, Pascal Frossard, Ecole Polytechnique Fédérale de Lausanne (EPFL), Switzerland; Andrea Cavallaro, 
Queen Mary University of London, United Kingdom

SiG-DML_P3.9: FAST LEARNING ARCHITECTURE FOR NEURAL NETWORKS................................ 1611
Ming Jun Zhang, Samuel Garcia, Michel Terré, HESAM/CNAM, France

SPCN_L1: MACHINE LEARNING IN COMMUNICATIONS

SPCN_L1.1: PARAMNET: A MULTI-LAYER PARAMETRIC NETWORK FOR JOINT CHANNEL ....... 1616
ESTIMATION AND SYMBOL DETECTION
VIncent Choqueuse, Alexandru Frunza, Stéphane Azou, Pascal Morel, ENIB, France; Adel Belouchrani, Ecole Nationale 
Polytechnique, Algeria

SPCN_L1.2: INFERENCE-BASED REINFORCEMENT LEARNING AND ITS APPLICATION TO ....... 1621
DYNAMIC RESOURCE ALLOCATION
Paschalis Tsiaflakis, Werner Coomans, Nokia, Belgium

SPCN_L1.3: ROBUST MIMO DETECTION USING HYPERNETWORKS WITH LEARNED ................ 1626
REGULARIZERS
Nicolas Zilberstein, Rahman Doost-Mohammady, Ashutosh Sabharwal, Santiago Segarra, Rice University, United States; 
Chris Dick, Nvidia, United States

SPCN_L1.4: DEEP UNFOLDING IN MULTICELL MU-MIMO............................................................... 1631
Lukas Schynol, Marius Pesavento, Technische Universität Darmstadt, Germany

SPCN_L1.5: SAFEAMC: ADVERSARIAL TRAINING FOR ROBUST MODULATION ........................... 1636
CLASSIFICATION MODELS
Javier Maroto, Pascal Frossard, EPFL, Switzerland; Gérôme Bovet, armasuisse Science\&Technology, Switzerland

SPCN_L2: SIGNAL PROCESS FOR WIRELESS COMMUNICATIONS

SPCN_L2.1: GEVD-BASED LOW-RANK CHANNEL COVARIANCE MATRIX ESTIMATION AND .... 1641
MMSE CHANNEL ESTIMATION FOR UPLINK CELLULAR MASSIVE MIMO SYSTEMS
Robbe Van Rompaey, Marc Moonen, KU Leuven, Belgium

SPCN_L2.2: ORTHOGONAL PRECODING WITH MEMORY FOR SIDELOBE SUPPRESSION ........... 1646
IN OFDM
Khawar Hussain, Roberto López Valcarce, Universidade de Vigo, Spain

SPCN_L2.3: DETECTION BY SAMPLING: MASSIVE MIMO DETECTOR BASED ON ......................... 1651
LANGEVIN DYNAMICS
Nicolas Zilberstein, Rahman Doost-Mohammady, Ashutosh Sabharwal, Santiago Segarra, Rice University, United States; 
Chris Dick, Nvidia, United States

SPCN_L2.4: FEDERATED LEARNING BASED RESOURCE ALLOCATION FOR WIRELESS ............... 1656
COMMUNICATION NETWORKS
Pourya Behmandpoor, Panagiotis Patrinos, Marc Moonen, KU Leuven, Belgium



xli

SPCN_L2.5: PERFORMANCE ANALYSIS OF LARGE INTELLIGENT SURFACES IN DENSE ............... 1661
MILLIMETER-WAVE DEPLOYMENT
Behrouz Maham, Nazarbayev University, Kazakhstan

SPCN_P2: SMART GRIDS AND IOT

SPCN_P2.1: A MULTIPLE INSTANCE REGRESSION APPROACH TO ELECTRICAL LOAD ............... 1666
DISAGGREGATION
Luca Serafini, Giulia Tanoni, Emanuele Principi, Susanna Spinsante, Stefano Squartini, Università Politecnica delle 
Marche, Italy

SPCN_P2.2: FAIRNESS-AWARE USER CLASSIFICATION IN POWER GRIDS...................................... 1671
Ruijie Du, Yanning Shen, University of California, Irvine, United States

SPCN_P2.3: TRANSIENT POWER GRID PHENOMENA CLASSIFICATION BASED ON PHASE ......... 1676
DIAGRAM FEATURES AND MACHINE LEARNING CLASSIFIERS
Denis Stanescu, Cornel Ioana, GIPSA-lab, France; Angela Digulescu, Alexandru Serbanescu, Military Technical Academy 
“Ferdinand I”, Romania

SPCN_P2.5: UNSUPERVISED SOURCE SEPARATION FOR MULTI-LABEL CLASSIFICATION.......... 1686
Imene Mitiche, Alireza Salimy, Alan Nesbitt, Gordon Morison, Glasgow Caledonian University, United Kingdom; Philip 
Boreham, Tony McGrail, Innovation Centre for Online Systems, United Kingdom

SPCN_P2.6: QUANTIZATION-AWARE FEDERATED LEARNING WITH COARSELY QUANTIZED .1691
MEASUREMENTS
Alireza Danaee, Rodrigo C. de Lamare, Pontifical Catholic University of Rio de Janeiro, Brazil; Vítor H. Nascimento, 
University of São Paulo, Brazil

SPCN_P1: COMMUNICATIONS SIGNAL PROCESSING

SPCN_P1.1: CHANNEL ESTIMATION FOR UAV-BASED MMWAVE MASSIVE MIMO ....................... 1696
COMMUNICATIONS WITH BEAM SQUINT
Evangelos Vlachos, ATHENA Research Center, Greece; Christos Mavrokefalidis, Kostas Berberidis, Dept. of Computer 
Engineering and Informatics, Greece

SPCN_P1.2: ONLINE QOS ESTIMATION FOR VEHICULAR RADIO ENVIRONMENTS..................... 1701
Rodrigo Hernangomez, Martin Kasparick, Noor Ul Ain, Slawomir Stanczak, Fraunhofer Heinrich Hertz Institute, 
Germany; Alexandros Palaios, Gayathri Guruvayoorappan, Ericsson Research, Germany

SPCN_P1.3: AMPLITUDE SHIFT KEYING CONSTELLATION SPACE FOR SIMULTANEOUS ........... 1706
WIRELESS INFORMATION AND POWER TRANSFER
Adnan Hanif, Miloš Doroslovački, The George Washington University, United States

SPCN_P1.4: A LOW-COMPLEXITY DOUBLE EP-BASED DFE FOR TURBO EQUALIZATION.......... 1711
Congji Yin, Wenjiang Feng, Junbing Li, Chongqing University, China; Guojun Li, Chongqing University of Posts and 
Telecommunications, China

SPCN_P1.5: ESTIMATING MULTI-MODAL DENSE MULTIPATH COMPONENTS USING ................ 1716
AUTO-ENCODERS
Steffen Schieler, Sebastian Semper, Technische Universität Ilmenau, Germany; Michael Döbereiner, Markus Landmann, 
Fraunhofer Institute for Integrated Circuits, Germany

SPCN_P1.6: JOINT CHANNEL ESTIMATION AND MAP DETECTION OF PROBABILISTICALLY ... 1721
SHAPED QAM
Yilun DU, Karim Abed-Meraim, Université d’Orléans, France; Ouahbi Rekik, Université Sorbonne Paris Nord, France



xlii

SPCN_P1.7: SPARSE-AWARE APPROACH FOR COVARIANCE CONVERSION IN FDD .................... 1726
SYSTEMS
Carlos Alejandro Lopez, Jaume Riba, Polythecnic University of Catalonia, Spain

SPCN_P1.8: LEARNING PHOTONIC NEURAL NETWORK INITIALIZATION FOR .......................... 1731
NOISE-AWARE END-TO-END FIBER TRANSMISSION
Manos Kirtas, Nikolaos Passalis, Anastasios Tefas, Computational Intelligence and Deep Learning Group, Greece; George 
Mourgias-Alexandris, George Dabos, Nikolaos Pleros, Wireless and Photonic Systems and Networks Group, Greece

SPMuS_L1: DIRECTION-OF-ARRIVAL ESTIMATION

SPMuS_L1.1: IDENTIFIABILITY RESULTS FOR NONUNIFORM LINEAR AND RECTANGULAR ..... 1736
SENSOR ARRAYS
Mikael Sorensen, Nicholas Sidiropoulos, University of Virginia, United States

SPMuS_L1.2: DEEP RESIDUAL LEARNING BASED LOCALIZATION OF NEAR-FIELD ...................... 1741
SOURCES IN UNKNOWN SPATIALLY COLORED NOISE FIELDS
Zhuoqian Jiang, Jingmin Xin, Weiliang Zuo, Nanning Zheng, Xi’an Jiaotong University, China; Akira Sano, Keio 
University, Japan

SPMuS_L1.3: SPARSE 3D ARRAY MADE FROM NESTED LINEAR ARRAY BRANCHES FOR .............. 1746
UNDERDETERMINED SOURCE LOCALIZATION
Shekhar Kumar Yadav, Nithin V George, Indian Institute of Technology Gandhinagar, India

SPMuS_L1.4: NONCOHERENT SPARSE SUBARRAYS FOR DOA ESTIMATION BASED ON .............. 1751
LOW-RANK AND SPARSE RECOVERY
Wesley Leite, Rodrigo C. de Lamare, Pontifical Catholic University of Rio de Janeiro (PUC-Rio), Brazil

SPMuS_L1.5: SINGLE-SNAPSHOT DOA ESTIMATION VIA WEIGHTED ............................................ 1756
HANKEL-STRUCTURED MATRIX COMPLETION
mohammad Bokaei, Seyedsaeed Razavikia, Arash Amini, Sharif University of Technology, Iran; Stefano Rini, National 
Chao Tung University, Taiwan

SPMuS_L2: GRAPH SIGNAL PROCESSING AND LEARNING

SPMuS_L2.1: EIGENVALUE-BASED BLOCK DIAGONAL REPRESENTATION AND .......................... 1761
APPLICATION TO $P$-NEAREST NEIGHBOR GRAPHS
Aylin Tastan, Michael Muma, Abdelhak Zoubir, Technische Universität Darmstadt, Germany

SPMuS_L2.2: DENSITY AWARE BLUE-NOISE SAMPLING ON GRAPHS.............................................. 1766
Daniela Dapena, Gonzalo Arce, University of Delaware, United States; Daniel Lau, University of Kentucky, United States

SPMuS_L2.3: VARIANCE REDUCTION IN STOCHASTIC METHODS FOR LARGE-SCALE ............... 1771
REGULARIZED LEAST-SQUARES PROBLEMS
Yusuf Yigit Pilavci, GIPSA Lab, France; Pierre-Olivier Amblard, Simon Barthelme, Nicolas Tremblay, CNRS, GIPSA 
LAB, France

SPMuS_L2.4: EFFICIENT ROBUST GRAPH LEARNING BASED ON MINIMAX CONCAVE ................ 1776
PENALTY AND Γ-CROSS ENTROPY
Tatsuya Koyakumaru, Masahiro Yukawa, Keio University, Japan

SPMuS_L2.5: NON-NEGATIVE KERNEL GRAPHS FOR TIME-VARYING SIGNALS USING ............... 1781
VISIBILITY GRAPHS
Ecem Bozkurt, Antonio Ortega, University of Southern California, United States



xliii

SPMuS_L3: REMOTE SENSING

SPMuS_L3.1: REAL-TIME VEHICLE LOCALIZATION AND POSE TRACKING IN .............................. 1786
HIGH-RESOLUTION 3D MAPS
Örkény Zováthi, Balázs Pálffy, Csaba Benedek, Institute for Computer Science and Control (SZTAKI), Hungary

SPMuS_L3.2: GRAPH-BASED INTERPOLATION FOR REMOTE SENSING DATA............................... 1791
Johanna Garcia Cardona, Antonio Ortega, University of Southern California, United States; Nereida Rodriguez-Alvarez, 
Jet Propulsion Laboratory/California Institute of Technology, United States

SPMuS_L3.3: A MIMO RADAR-BASED FEW-SHOT LEARNING APPROACH FOR HUMAN-ID.......... 1796
Pascal Weller, Fady Aziz, Urs Schneider, Marco F. Huber, Fraunhofer IPA, Germany; Sherif Abdulatif, University of 
Stuttgart, Germany

SPMuS_L3.4: ARTIFICIAL NEURAL NETWORKS-BASED RADAR REMOTE SENSING TO ................ 1801
ESTIMATE GEOGRAPHICAL INFORMATION DURING OIL-SPILLS
Bilal Hammoud, Jonas Ney, Norbert Wehn, Technical University of Kaiserslautern, Germany; Charbel Bou Maroun, 
Lebanese American University, Lebanon

SPMuS_L3.5: CONVOLUTIONAL NEURAL NETWORK MODELLING FOR MODIS LAND ............... 1806
SURFACE TEMPERATURE SUPER-RESOLUTION
Binh Minh Nguyen, Ganglin Tian, Minh-Triet Vo, Carlos Granero-Belinchon, IMT Atlantique, Lab-STICC, UMR 
CNRS 6285, France; Aurélie Michel, ONERA, France; Thomas Corpetti, CNRS, France

SPMuS_L4: SPACE-TIME ARRAY SIGNAL PROCESSING

SPMuS_L4.1: SINGLE-PULSE ESTIMATION OF TARGET VELOCITY ON PLANAR ARRAYS............. 1811
Costas Kokke, Geert Leus, Delft University of Technology, Netherlands; Mario Coutino, Laura Anitori, Netherlands 
Organisation for Applied Scientific Research, Netherlands; Richard Heusdens, Netherlands Defence Academy, Netherlands

SPMuS_L4.2: DESIGN OF SPATIAL FAST- AND SLOW-TIME WAVEFORMS AND RECEIVE ............. 1816
FILTER FOR MIMO RADAR SPACE-TIME ADAPTIVE PROCESSING
Chunxuan Shi, Yongzhe Li, Ran Tao, Beijing Institute of Technology, China

SPMuS_L4.3: GRIDLESS JOINT DELAY-DOA-DOPPLER ESTIMATION USING OFDM ...................... 1821
SIGNALS: A MULTILEVEL HANKEL MATRIX APPROACH
Ziyu Zhou, Wei Dai, Imperial College London, China

SPMuS_L4.4: DESIGN OF FREQUENCY-INVARIANT BEAMFORMERS USING A WEIGHTED .......... 1826
SPATIAL-RESPONSE-VARIANCE MEASURE
Congwei Feng, Huawei Chen, Ge Cheng, Nanjing University of Aeronautics and Astronautics, China; Yue Ivan Wu, 
Sichuan University, China

SPMuS_L4.5: NEAR-FIELD FOCUSING USING PHASED ARRAYS WITH DYNAMIC ......................... 1831
POLARIZATION CONTROL
Nitin Jonathan Myers, Yanki Aslan, Geethu Joseph, Delft University of Technology, Netherlands

SPMuS_L5: DISTRIBUTED SIGNAL PROCESSING

SPMuS_L5.1: IMPROVED TRACKING FOR DISTRIBUTED SIGNAL FUSION OPTIMIZATION ......... 1836
IN A FULLY-CONNECTED WIRELESS SENSOR NETWORK
Cem Ates Musluoglu, Marc Moonen, Alexander Bertrand, KU Leuven, Belgium

SPMuS_L5.2: DISTRIBUTED SPARSE OPTIMIZATION BASED ON MINIMAX CONCAVE AND ....... 1841
CONSENSUS PROMOTING PENALTIES: TOWARDS GLOBAL OPTIMALITY
Kei Komuro, Masahiro Yukawa, Keio University, Japan; Renato Cavalcante, Heinrich Hertz Institute, Germany



xliv

SPMuS_L5.3: ON OBSERVABILITY AND OPTIMAL GAIN DESIGN FOR DISTRIBUTED ................... 1846
LINEAR FILTERING AND PREDICTION
Subhro Das, IBM Research, United States

SPMuS_L5.4: FINITE BIT QUANTIZATION FOR DECENTRALIZED LEARNING UNDER ................ 1851
SUBSPACE CONSTRAINTS 
Roula Nassif, Marc Antonini, Université Côte d’Azur, France; Stefan Vlaski, Imperial College London, United Kingdom; 
Marco Carpentiero, Vincenzo Matta, University of Salerno, Italy; Ali Sayed, Ecole Polytechnique Fédérale de Lausanne, 
Switzerland

SPMuS_L5.5: RELATIVE KINEMATICS ESTIMATION USING ACCELEROMETER ............................. 1856
MEASUREMENTS
Anurodh Mishra, Raj Thilak Rajan, Delft University of Technology, Netherlands

SPMuS_P1: RADAR SIGNAL PROCESSING

SPMuS_P1.1: NOVEL CLASSIFICATION SCHEMES FOR RADAR SCENARIOS: DESIGN AND ........... 1861
COMPARISON
Chaoran Yin, Institute of Acoustics, Chinese Academy of Sciences, and University of Chinese Academy of Sciences, 
China; Linjie Yan, Chengpeng Hao, Chaohuan Hou, Institute of Acoustics, Chinese Academy of Sciences, China; Silvia 
Liberata Ullo, University of Sannio, Italy; Danilo Orlando, Università degli studi “Niccolò Cusano”, Italy

SPMuS_P1.2: IMPROVING FACE LIVENESS DETECTION ROBUSTNESS WITH DEEP ...................... 1866
CONVOLUTIONAL GENERATIVE ADVERSARIAL NETWORKS
Ruslan Padnevych, David Semedo, David Carmo, Joao Magalhaes, Universidade NOVA de Lisboa, Portugal

SPMuS_P1.3: RADAR EMITTER CLASSIFICATION WITH OPTIMAL TRANSPORT DISTANCES....... 1871
Manon MOTTIER, Gilles CHARDON, Frédéric PASCAL, Université Paris-Saclay, CNRS, CentraleSupélec, France

SPMuS_P1.4: FAULT-TOLERANT RADAR SIGNAL PROCESSING USING SELECTIVE ...................... 1876
OBSERVATION WINDOWS AND PEAK DETECTION
Michael Beyer, Andre Guntoro, Robert Bosch GmbH, Germany; Holger Blume, Leibniz University Hannover, Germany

SPMuS_P1.5: EFFICIENT AND ROBUST AUTOMOTIVE RADAR COHERENT INTEGRATION ........ 1881
WITH RANGE MIGRATION
Oded Bialer, Amnon Jonas, Oren Longman, General Motors, Israel

SPMuS_P1.6: END-TO-END SYSTEM FOR OBJECT DETECTION FROM SUB-SAMPLED ................. 1886
RADAR DATA
Madhumitha Sakthi, Ahmed Tewfik, Marius Arvinte, Haris Vikalo, The University of Texas at Austin, United States

SPMuS_P1.7: A NOVEL INVERSE SAR MICROWAVE IMAGING TECHNIQUE USING ULTRA .......... 1891
WIDEBAND PULSED RADAR
Smriti Rani, Soumya Chakravarty, Arijit Chowdhury, Anwesha Khasnobish, Achanna Anil Kumar, Tapas Chakravarty, 
Arpan Pal, TCS Research, India

SPMuS_P1.8: DESIGN OF SINGLE UNIMODULAR WAVEFORM WITH GOOD .................................. 1896
CORRELATION LEVEL VIA PHASE OPTIMIZATIONS
Xiaohan Zhao, Yongzhe Li, Ran Tao, Beijing Institute of Technology, China

SPMuS_P1.9: MIMO RADAR TRANSMIT BEAMPATTERN MATCHING BASED ON BLOCK ............. 1901
SUCCESSIVE UPPER-BOUND MINIMIZATION
Ehsan Raei, Mohammad Alaee-Kerahroodi, Bhavani Shankar M. R., University of Luxembourg, Luxembourg



xlv

SPMuS_P2: ARRAY SIGNAL PROCESSING

SPMuS_P2.1: COHERENCE-BASED SUBSPACE PACKINGS FOR MIMO NONCOHERENT ............... 1906
COMMUNICATIONS
Javier Álvarez-Vizoso, Diego Cuevas, Carlos Beltrán, Ignacio Santamaria, Universidad de Cantabria, Spain; Vít Tuček, 
Gunnar Peters, Huawei Technologies, Sweden

SPMuS_P2.2: INTEGRATED MIMO SIGNAL DESIGN VIA SPATIO-SPECTRAL MODULATION......... 1911
Xianxiang Yu, Hui Qiu, Guolong Cui, University of Electronic Science and Technology of China, China; Xue Yao, 
Southeast University, China

SPMuS_P2.3: USER LOCALIZATION USING RF SENSING: A PERFORMANCE COMPARISON ......... 1916
BETWEEN LIS AND MMWAVE RADARS
Cristian J. Vaca-Rubio, Petar Popovski, Elisabeth de Carvalho, Zheng-Hua Tan, Department of Electronic Systems, 
Aalborg University, Aalborg, Denmark, Denmark; Dariush Salami, Stephan Sigg, Department of Communications and 
Networking, Aalto University, Espoo, Finland, Finland

SPMuS_P2.5: PHASELESS PASSIVE SYNTHETIC APERTURE IMAGING WITH REGULARIZED ........ 1926
WIRTINGER FLOW
K. Aditi, A. Anil Kumar, Tapas Chakravarty, Kriti Kumar, TCS Research, India; Angshul Majumdar, IIIT-Delhi, India

SPMuS_P2.6: FLEXIBLE EXTENDED NESTED ARRAY WITH MULTIPLE SUBARRAYS ..................... 1931
ACHIEVING IMPROVED DEGREES OF FREEDOM
Steven Wandale, Koichi Ichige, Yokohama National University, Japan

SPMuS_P2.7: GLOBAL MDL MINIMIZATION-BASED METHOD FOR DETECTION OF THE ............ 1936
NUMBER OF SOURCES IN PRESENCE OF UNKNOWN NONUNIFORM NOISE
Aifei Liu, Yauhen Arnatovich, Northwestern Polytechnical University, China; Hanjun Guo, Guilin University Of 
Electronic Technology, China

SPMuS_P2.8: SENSOR NODE CALIBRATION IN PRESENCE OF A DOMINANT REFLECTIVE .......... 1941
PLANE
Erik Tegler, Magnus Oskarsson, Kalle Åström, Lund University, Sweden; Martin Larsson, Lund University, Combain 
Mobile AB, Sweden

SPMuS_P2.9: 3D DDOA-BASED SELF-POSITIONING AT MOBILE DEVICES...................................... 1946
Hoang LE, Dirk SLOCK, EURECOM, France; Jean-Pierre ROSSI, Orange Labs, France

SPMuS_P3: MULTI-CHANNEL SIGNAL PROCESSING

SPMuS_P3.1: MAXIMIZATION OF L1-NORM USING JACOBI ROTATIONS....................................... 1951
Adam Borowicz, Bialystok University of Technology, Poland

SPMuS_P3.2: BLIND SOURCE SEPARATION FOR SURFACE ELECTROMYOGRAMS USING A ......... 1956
BAYESIAN APPROACH
Mahtab Aboufazeli, V John Mathews, OREGON STATE UNIVERSITY, United States

SPMuS_P3.3: A PROJECTED NEWTON-TYPE ALGORITHM FOR RANK-REVEALING ..................... 1961
NONNEGATIVE BLOCK-TERM TENSOR DECOMPOSITION
Eleftherios Kofidis, University of Piraeus, Greece; Paris Giampouras, Johns Hopkins University, United States; Athanasios 
Rontogiannis, National Technical University of Athens, Greece

SPMuS_P3.4: COSMIC RAY DETECTION IN ASTRONOMICAL IMAGES VIA DICTIONARY ............ 1966
LEARNING AND SPARSE REPRESENTATION
Srinadh Reddy Bhavanam, Sumohana S. Channappayya, Srijith P.K, Shantanu Desai, Indian Institute of Technology, 
Hyderabad, India



xlvi

SPMuS_P3.5: OPTIMAL TRANSPORT FOR SUPER RESOLUTION APPLIED TO ASTRONOMY ........ 1971
IMAGING
Michael Rawson, Jakob Hultgren, University of Maryland at College Park, United States

SPMuS_P3.6: NONNEGATIVE TENSOR COMPLETION: STEP-SIZES FOR AN ACCELERATED ....... 1976
VARIATION OF THE STOCHASTIC GRADIENT DESCENT
Athanasios P. Liavas, Ioannis Marios Papagiannakos, Technical University of Crete, Greece; Christos Kolomvakis, 
University of Mons, Belgium

SPMuS_P3.7: DECONTAMINATION OF GALAXY SPECTRA USING FOUR DISPERSION ................. 1981
DIRECTIONS
Mostafa Bella, Shahram Hosseini, Thierry Contini, Tristan Grégoire, Andréa Guerrero, Yannick Deville, Institut de 
Recherche en Astrophysique et Planétologie (IRAP), France; Hicham Saylani, Université Ibn Zohr (UIZ)., Morocco

SPMuS_P3.8: UNSUPERVISED GRAPH SPECTRAL FEATURE DENOISING FOR CROP YIELD .......... 1986
PREDICTION
Saghar Bagheri, Chinthaka Dinesh, Gene Cheung, York University, Canada; Timothy Eadie, GrowersEdge, United States

TMTSP_L1: COMPRESSED SENSING AND SPARSE MODELING

TMTSP_L1.1: FAST DISPARITY ESTIMATION FROM A SINGLE COMPRESSED LIGHT .................... 1991
FIELD MEASUREMENT
Emmanuel Martinez, Edwin Vargas, Henry Arguello, Universidad Industrial de Santander, Colombia

TMTSP_L1.2: CS-TOF SENSING BY MEANS OF GREEDY BI-LATERAL FUSION AND ...................... 1996
NEAR-TO-OPTIMAL LOW-DENSITY CODES
Alvaro Lopez Paredes, Miguel Heredia Conde, Otmar Loffeld, University of Siegen, Germany

TMTSP_L1.3: ON THE RECONSTRUCTION OF MULTIPLE SINUSOIDAL SIGNALS FROM ............. 2001
COMPRESSED MEASUREMENTS
Dailys Arronde Pérez, Hubert Zangl, Klagenfurt University, Austria

TMTSP_L1.4: REDUCED KERNEL DICTIONARY LEARNING............................................................. 2006
Denis ILIE-ABLACHIM, Bogdan DUMITRESCU, University Politehnica of Bucharest, Romania

TMTSP_L1.5: STP-DEQ-NET: A DEEP EQUILIBRIUM MODEL BASED ON ISTA METHOD .............. 2011
FOR IMAGE COMPRESSIVE SENSING
Youhao Yu, Richard M. Dansereau, Carleton University, Canada

TMTSP_L2: BAYESIAN AND DATA DRIVEN METHODS

TMTSP_L2.1: A VERSATILE DISTRIBUTED MCMC ALGORITHM FOR LARGE SCALE ..................... 2016
INVERSE PROBLEMS
Pierre-Antoine Thouvenin, Pierre Chainais, Centrale Lille, France; Audrey Repetti, Heriot-Watt University, United 
Kingdom

TMTSP_L2.2: SAFE IMPORTANCE SAMPLING BASED ON PARTIAL POSTERIORS AND ................. 2021
NEURAL VARIATIONAL APPROXIMATIONS
Fernando Llorente, Ernesto Curbelo, Pablo Olmos, David Delgado-Gómez, Universidad Carlos III de Madrid, Spain; Luca 
Martino, Universidad Rey Juan Carlo, Spain

TMTSP_L2.3: STATE-SPACE PARTITIONING SCHEMES IN MULTIPLE PARTICLE .......................... 2026
FILTERING FOR IMPROVED ACCURACY
Marija Iloska, Monica Bugallo, Stony Brook University, United States



xlvii

TMTSP_L2.4: MIXTURE OF NOISES AND SAMPLING OF NON-LOG-CONCAVE POSTERIOR ....... 2031
DISTRIBUTIONS
Pierre Palud, CRIStAL CNRS, France; Pierre Chainais, Pierre-Antoine Thouvenin, CRIStAL Centrale Lille, France; 
Franck Le Petit, Emeric Bron, Observatoire de Paris, France; Maxime Vono, Criteo, France

TMTSP_L2.5: APPLIANCE LOAD DISAGGREGATION BASED ON BAYESIAN SEQUENCE .............. 2036
ESTIMATION USING IMPORTANCE SAMPLING
Venkata Pathuri-Bhuvana, Silicon Austria Labs and JKU LIT SAL eSPML Lab, Austria

TMTSP_L3: SPARSE OPTIMIZATION

TMTSP_L3.1: OPERATOR-NORM-BASED VARIABLE-WISE DIAGONAL PRECONDITIONING ...... 2041
FOR AUTOMATIC STEPSIZE SELECTION OF A PRIMAL-DUAL SPLITTING 
ALGORITHM
Kazuki Naganuma, Shunsuke Ono, Tokyo Institute of Technology, Japan

TMTSP_L3.2: ADMM FOR SPARSE-PENALIZED QUANTILE REGRESSION WITH ............................ 2046
NON-CONVEX PENALTIES
Reza Mirzaeifard, Vinay Chakravarthi Gogineni, Stefan Werner, Norwegian University of Science and Technology, 
Norway; Naveen K. D. Venkategowda, Linköping University, Sweden

TMTSP_L3.3: A UNIFIED CLASS OF DC-TYPE CONVEXITY-PRESERVING REGULARIZERS .......... 2051
FOR IMPROVED SPARSE REGULARIZATION
Yi Zhang, Isao Yamada, Tokyo Institute of Technology, Japan

TMTSP_L3.4: BEYOND GAP SCREENING FOR LASSO BY EXPLOITING NEW DUAL ...................... 2056
CUTTING HALF-SPACES
Thu-Le Tran, Université de Rennes 1, France; Clément Elvira, CentraleSupélec - Rennes Campus, France; Hong-Phuong 
Dang, LaTIM,  Univ. de Bretagne Occidentale, France; Cédric Herzet, Inria Rennes, France

TMTSP_L3.5: REGION-FREE SAFE SCREENING TESTS FOR L1-PENALIZED CONVEX ................... 2061
PROBLEMS
Cédric Herzet, INRIA Rennes - Bretagne Atlantique, France; Clément Elvira, IETR UMR CNRS 6164, CentraleSupelec 
Rennes Campus, France; Hong-Phuong Dang, Univ. de Bretagne Occidentale, LaTIM, INSERM-UMR1101, France

TMTSP_L4: SIGNAL PROCESSING OVER GRAPHS AND NETWORKS

TMTSP_L4.1: CONVERGENT DISTRIBUTED ACTOR-CRITIC ALGORITHM BASED ON ................ 2066
GRADIENT TEMPORAL DIFFERENCE
Miloš Stanković, University Singidunum, Serbia; Marko Beko, Universidade de Lisboa, Portugal; Srdjan Stanković, 
University of Belgrade, Serbia

TMTSP_L4.2: FRAMES FOR GRAPH SIGNALS ON THE SYMMETRIC GROUP: A ............................... 2071
REPRESENTATION THEORETIC APPROACH
Kathryn Beck, Mahya Ghandehari, University of Delaware, United States

TMTSP_L4.3: PORTING SIGNAL PROCESSING FROM UNDIRECTED TO DIRECTED ..................... 2076
GRAPHS: CASE STUDY SIGNAL DENOISING WITH UNROLLING NETWORKS
Vedran Mihal, Bastian Seifert, Markus Püschel, ETH Zurich, Switzerland

TMTSP_L4.4: MULTIVARIATE PERMUTATION ENTROPY, A CARTESIAN GRAPH PRODUCT ...... 2081
APPROACH
John Stewart Fabila-Carrasco, Javier Escudero, University of Edinburgh, United Kingdom; Chao Tan, Tianjin University, 
China



xlviii

TMTSP_L5: DETECTION AND ESTIMATION METHODS

TMTSP_L5.1: A GLRT FOR ESTIMATING THE NUMBER OF CORRELATED COMPONENTS .......... 2091
IN SAMPLE-POOR MCCA
Tanuj Hasija, Paderborn University, Germany; Timothy Marrinan, Oregon State University, United States

TMTSP_L5.2: MULTIVARIATE NORMALITY TEST FOR COLORED DATA........................................ 2096
Sara El Bouch, Olivier Michel, GIPSA-LAB, France; Pierre Comon, CNRS, France

TMTSP_L5.3: A VON MISES-FISHER PRIOR TO REMOVE SCALE AMBIGUITY IN BLIND ............... 2101
DECONVOLUTION
Benjamin Traullé, Stéphanie Bidon, Damien Roque, University of Toulouse, France, France

TMTSP_L5.4: AN IMPROVEMENT ON THE HOTELLING T2 TEST USING THE ............................... 2106
LEDOIT-WOLF NONLINEAR SHRINKAGE ESTIMATOR
Benjamin Robinson, Beth Morrison, USAF, United States; Robert Malinas, Alfred Hero, University of Michigan, United 
States; Van Latimer, University of California, Los Angeles, United States

TMTSP_L5.5: FISHER INFORMATION NEURAL ESTIMATION........................................................... 2111
Tran Trong Duy, Ly Van Nguyen, Viet-Dung Nguyen, Nguyen Linh Trung, Vietnam National University, Hanoi, Viet 
Nam; Karim Abed-Meraim, University of Orleans, France

TMTSP_L6: TIME-FREQUENCY AND TIME-SCALE ANALYSIS

TMTSP_L6.1: A COMPARISON OF BAYESIAN ESTIMATORS FOR THE PARAMETERS OF THE ...... 2116
BIVARIATE MULTIFRACTAL SPECTRUM
Lorena Leon, Herwig Wendt, Jean-Yves Tourneret, Université de Toulouse, CNRS, France; Patrice Abry, ENS de Lyon, 
CNRS, France

TMTSP_L6.2: FOREIGN EXCHANGE MULTIVARIATE MULTIFRACTAL ANALYSIS......................... 2121
Patrice Abry, CNRS, ENS Lyon, France; Yannick Malevergne, Université Paris 1 Panthéon-Sorbonne, France; Herwig 
Wendt, CNRS, IRIToulouse, France; Stéphane Jaffard, CNRS, Université Paris Est Créteil, France; Marc Senneret, Laurent 
Jaffrès, Vivienne Investissement, France

TMTSP_L6.3: PHASE REASSIGNMENT WITH EFFICIENT ESTIMATION OF PHASE ......................... 2126
DIFFERENCE
Maria Åkesson, Maria Sandsten, Lund University, Sweden

TMTSP_L6.4: HURST MULTIMODALITY DETECTION BASED ON LARGE WAVELET .................... 2131
RANDOM MATRICES
Oliver Orejola, Gustavo Didier, Tulane University, United States; Patrice Arby, Université de Lyon, ENS de Lyon, CNRS, 
Lab. de Physique, France; Herwig Wendt, Université de Toulouse, CNRS, IRIT, France

TMTSP_L6.5: A NEW ADAPTIVE TECHNIQUE FOR MULTICOMPONENT SIGNALS ....................... 2136
REASSIGNMENT BASED ON SYNCHROSQUEEZING TRANSFORM
Nils Laurent, Sylvain Meignen, University Grenoble alpes, France

TMTSP_P1: SIGNAL PROCESSING OVER GRAPHS AND NETWORKS

TMTSP_P1.1: TIME-VARYING GRAPH LEARNING UNDER STRUCTURED TEMPORAL ................. 2141
PRIORS
Xiang Zhang, Qiao Wang, Southeast University, China

TMTSP_P1.2: GRAPH NEURAL NETWORK SENSITIVITY UNDER PROBABILISTIC ERROR ........... 2146
MODEL
Xinjue Wang, Esa Ollila, Sergiy A. Vorobyov, Aalto University, Finland



xlix

TMTSP_P1.3: ONLINE GRAPH LEARNING IN DYNAMIC ENVIRONMENTS..................................... 2151
Xiang Zhang, Qiao Wang, Southeast University, China

TMTSP_P1.4: GAUSSIAN PROCESSES FOR TOPOLOGY INFERENCE OF DIRECTED ....................... 2156
GRAPHS
Chen Cui, Petar Djuric, Stony Brook University, United States; Paolo Banelli, University of Perugia, Italy

TMTSP_P1.5: NNK-MEANS: DATA SUMMARIZATION USING DICTIONARY LEARNING WITH ... 2161
NON-NEGATIVE KERNEL REGRESSION
Sarath Shekkizhar, Antonio Ortega, University of Southern California, United States

TMTSP_P1.6: TWO FOR THE PRICE OF ONE: COMMUNICATION EFFICIENT AND ...................... 2166
PRIVACY-PRESERVING DISTRIBUTED AVERAGE CONSENSUS USING 
QUANTIZATION
Qiongxiu Li, Mads Græsbøll Christensen, Aalborg university, Denmark; Milan Lopuhaä-Zwakenberg, University 
of Twente, Netherlands; Richard Heusdens, Netherlands Defence Academy and Delft University of Technology, 
Netherlands

TMTSP_P1.7: SOCIAL LEARNING WITH DISPARATE HYPOTHESES................................................. 2171
KONSTANTINOS NTEMOS, Virginia Bordignon, Ali H. Sayed, Ecole Polytechnic Federal de Lausanne, Switzerland; 
Stefan Vlaski, Imperial College London, United Kingdom

TMTSP_P1.8: LINEAR FUSION UNDER RANDOM CORRELATION OF ESTIMATION ERRORS....... 2176
Jiří Ajgl, Ondřej Straka, University of West Bohemia, Czech Republic

TMTSP_P1.9: RECOVERY OF MISSING SENSOR DATA BY RECONSTRUCTING ............................. 2181
TIME-VARYING GRAPH SIGNALS
Anindya Mondal, Mayukhmali Das, Aditi Chatterjee, Palaniandavar Venkateswaran, Jadavpur University, India

TMTSP_P2: BAYESIAN, SPARSE AND DATA DRIVEN METHODS

TMTSP_P2.1: EMPIRICAL MODE DECOMPOSITION REVISITED USING ORDINAL ........................ 2186
PATTERN CONCEPTS
Meryem JABLOUN, Orleans University, France

TMTSP_P2.2: ON APPROXIMATE BAYESIAN METHODS FOR LARGE-SCALE SPARSE LINEAR ...... 2191
INVERSE PROBLEMS
Yoann ALTMANN, Heriot-Watt University, United Kingdom

TMTSP_P2.4: CREDIBILITY INTERVAL DESIGN FOR COVID19 REPRODUCTION NUMBER ......... 2196
FROM NONSMOOTH LANGEVIN-TYPE MONTE CARLO SAMPLING
Hugo Artigas, Ecole Polytechnique, Paris, France, France; Barbara Pascal, Univ. Lille, CNRS, Centrale Lille, UMR 9189 
CRIStAL, F-59000 Lille, France, France; Gersende Fort, CNRS, Institut de Mathématiques de Toulouse, France, France; 
Patrice Abry, Nelly Pustelnik, Univ Lyon, Ens de Lyon, Univ Claude Bernard,   CNRS, Laboratoire de Physique, Lyon, 
France., France

TMTSP_P2.5: A BAYESIAN ESTIMATION FORMULATION TO VOXEL-BASED ................................ 2201
LESION-SYMPTOM MAPPING
Mame Diarra FALL, Institut Denis Poisson, Université d’Orléans, Université de Tours, CNRS, France; Nicolas Dobigeon, 
Université de Toulouse, IRIT/INP-ENSEEIHT, France; Pascal Auzou, Centre Hospitalier Régional d’Orléans, Service de 
Neurologie, 14 avenue de l’hôpital,, France

TMTSP_P2.6: FAST OFF-THE-GRID SPARSE RECOVERY WITH OVER-PARAMETRIZED ............... 2206
PROJECTED GRADIENT DESCENT
Pierre-Jean Bénard, Yann Traonmilin, Jean-François Aujol, University of Bordeaux, France

TMTSP_P2.7: FAST QUADRATIC SENSING VIA NONCONVEX OPTIMIZATION............................. 2211
kaihui Liu, Great Bay University, China; Liangtian Wan, Dalian University of Technology, China; Lu Sun, Dalian 
Maritime University, China



l

TMTSP_P2.8: PREDICTING LATENT STATES OF DYNAMICAL SYSTEMS WITH ............................. 2216
STATE-SPACE RECONSTRUCTION AND GAUSSIAN PROCESSES
Kurt Butler, Guanchao Feng, Charles B. Mikell, Sima Mofakham, Petar M. Djuric, Stony Brook University, United States

TMTSP_P2.9: DEEP LEARNING AIDED INTERPOLATION OF SPATIO-TEMPORAL ........................ 2221
NONSTATIONARY DATA
Sayako Kodera, Florian Römer, Fraunhofer Institute for Nondestructive Testing IZFP, Germany; Eduardo Pérez, 
Technische Universität Ilmenau, Fraunhofer Institute for Nondestructive Testing IZFP, Germany; Jan Kirchhof, 
Technische Universität Ilmenau, Germany; Fabian Krieg, Technische Universität Ilmenau, Fraunhofer Institute for 
Nondestructive Testing IZFP, Hochschule für Technik und Wirtschaft des Saarlandes, Germany

TMTSP_P2.10: JOINT PROBABILITY ESTIMATION USING TENSOR DECOMPOSITION AND ....... 2226
DICTIONARIES
Shaan ul Haque, Ajit Rajwade, Indian Institute of Technology, Bombay, India; Karthik S. Gurumoorthy, Amazon, India

TMTSP_P3: SIGNAL AND SYSTEM MODELING AND ESTIMATION

TMTSP_P3.1: EXPRESSIONS AND PROPERTIES OF THE SHANNON, RÉNYI,  ................................. N/A
SHARMA-MITTAL AND TSALLIS CROSS-ENTROPIES FOR GAUSSIAN ARMA 
PROCESSES
Eric Grivel, Bordeaux INP, France

TMTSP_P3.2: STABLE ROBUST REGRESSION UNDER SPARSE OUTLIER AND GAUSSIAN ............. 2236
NOISE
Masahiro Yukawa, Kyohei Suzuki, Keio University, Japan; Isao Yamada, Tokyo Institute of Technology, Japan

TMTSP_P3.4: ROBUST PCA FOR THROUGH-THE-WALL RADAR IMAGING.................................... 2246
Hugo Brehier, Chengfang Ren, Israel Hinostroza, CentraleSupelec, France; Arnaud Breloy, Université Paris Nanterre, 
France; Guillaume Ginolhac, Savoie Mont-Blanc University, France

TMTSP_P3.5: SPLIT MULTIPLE RADIX FFT.......................................................................................... 2251
Ryszard Stasinski, Poznan University of Technology, Poland

TMTSP_P3.6: WORST-CASE UNCERTAINTY BOUNDS IN COVARIANCE INTERPOLATION......... 2256
Filip Elvander, Toon van Waterschoot, KU Leuven, Belgium; Johan Karlsson, KTH Royal Institute of Technology, 
Sweden

TMTSP_P3.7: A MINIMUM VARIANCE DISTORTIONLESS RESPONSE SPECTRAL ........................... 2261
ESTIMATOR WITH KRONECKER PRODUCT FILTERS
Xianrui Wang, Jingdong Chen, Northwestern Polytechnical University, China; Jacob Benesty, University of Quebec, 
Canada; Gongping Huang, University Erlangen-Nuremberg, Germany

TMTSP_P3.8: FAST SAMPLING FOR LARGE-SCALE LINEAR INVERSE PROBLEMS VIA ................... 2266
ENLARGING PRINCIPLE SUBMATRIX
Fen Wang, Taihao Li, Ying Du, Yu-Ping Ruan, Zhejiang Lab, China; Gene Cheung, York University, Canada

TMTSP_P3.9: ROBUST PHASE DIFFERENCE ESTIMATION OF TRANSIENTS IN HIGH ................... 2271
NOISE LEVELS
Oskar Keding, Maria Sandsten, Lund University, Sweden

ADDITIONAL PAPER

HIFI-GAN BASED TEXT-TO-SPEECH SYNTHESIS IN SERBIAN ...................................................................... 2231
Siniša Suzić, Milan Sečujski, Tijana Nosek, Vlado Delić, University of Novi Sad, Serbia; Darko Pekar, Alfanum Ltd., Serbia 




