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Advanced Study, University of Electronic Science and Technology of China, China; Baocheng
Geng, University of Alabama at Birmingham, United States; Pramod K. Varshney, Syracuse
university, United States
C-5.2: Spatial Prediction of Channel Signal Strength Map Using Deep Fully Convolutional ..........cccccceu.....
Neural Network
Mert Torun, Hong Cai, Yasamin Mostofi, University of California, Santa Barbara, United States
C-5.3: Secret Computing over Multiple Access Channels ...........ccocuiriiiniiieiniciiiicescsseenaes
Razvan-Andrei Stoica, Omid Taghizadeh, Sheeba Backia Mary Baskaran, Lenovo, Germany

D-7: Machine Learning I

D-7.2: Radar Signatures based Classification under Strict System Limitations........c.ccecueeueverevceerereneenenans
Christian Huber, Thomas Blazek, Chunlei Xu, Andreas Gaich, Venkata Pathuri-Bhuvana, Silicon
Austria Labs, Austria; Reinhard Feger, Johannes Kepler University Linz, Austria, Austria

D-7.3: On the Coarse ROBUSENESS Of ClaSSIIETS ....cuvviviviiriiriiieeiiiceceeee ettt ettt esess st ssesesesanens
Ismail Alkhouri, George Atia, University of Central Florida, United States; Alvaro Velasquez, Air
Force Research Lab, United States; Stanley Bak, Stony Brook University, United States
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E-6: Array Processing for Radar Applications
E-6.1: Combatting High Dynamic Range Issues and Extraneous Peaks in Bistatic Passive ........ccccccveuniunces 574
Radar Exploiting Digital Video Broadcast
Michael Zoltowski, Mark Bell, Steven Rausch, Purdue University, United States; Patrik
Dammert, Saab BA, Sweden
E-6.2: Fast Adaptation of Radar Detection via Online Meta-Learning.........ccccceueeueunemccesuecsneuncesensnsesennnes 580
Zareen Khan, Alexander Haimovich, Wei Jiang, New Jersey Institute of Technology, United
States; Mark Govoni, Timothy Garner, U.S. Army DEVCOM Army Research Laboratory,
United States; Osvaldo Simeone, KCLIP, United Kingdom

E-6.3: Raised-Cosine Frequency Domain Pulses for Doppler-Tolerant Radar Ambiguity ........cccceeuuviecunces 586
Functions

Kyle Willstatter, Michael Zoltowski, Purdue University, United States
E-6.4: Bistatic Detection of Weak Targets in the Presence of a Strong Direct-Path Signal........ccocoevveuenunces 590

Steven Rausch, Mark Bell, Michael Zoltowski, Arthur Terlep, Purdue University, United States;
Patrik Dammert, Saab, Sweden

E-6.5: A Cyclic Algorithm for Synthesizing Adaptive Frequency Modulated Waveforms.........cccccecuviunnunces 597
David Hague, Naval Undersea Warfare Center, United States

F-4: Neural Signal Processing
F-4.1: Extracting common oscillatory time-courses from multi-channel recordings: Oscillation .................. 602
Component Analysis

Proloy Das, Patrick L. Purdon, Massachusetts General Hospital, Harvard Medical School, United

States

F-4.2: Switching Functional Network Models of Oscillatory Brain Dynamics ..........cceeeeuceecueemeeeencneenne. 607
Woan-Chi Hsin, Uri Eden, Emily Stephen, Boston University, United States

F-4.3: Multi-scale dynamics modeling of spike and field potential activity via biologically .......ccccccevucuuncee. 613

realistic neural ordinary differential equations
Yin-Jui Chang, Yuan-I Chen, Hsin-Chih Yeh, Samantha Santacruz, University of Texas at
Austin, United States

F-4.4: Granger Causal Inference from Spiking Observations via Latent Variable Modeling............cccccvcueucee. 618
Sahar Khosravi, Anuththara Rupasinghe, Behtash Babadi, University of Maryland, United States

G-3: VLSI for 5G/B5G Communications Systems (invited)
G-3.1: An Efficient Soft Output MIMO Detector Architecture Considering High-order ......ccccocuveuvcuunece. 623
Modulations
Yai-Xin Dai, SHIH-JIE JHANG, Sheng-Ping Lan, Yeong-Luh Ueng, National Tsing Hua
University, Taiwan
G-3.3: List Ordered Statistics Decoders for Polar Codes .......cuiiiiriieeieeeeeeeeeeeeeeeceeee e sesesenes 628
Zongyao Li, Leyu Zhang, Yifei Shen, Xiaohu You, Chuan Zhang, Southeast University, China;
Andreas Burg, Ecole Polytechnique Federale de Lausanne (EPFL), China
G-3.4: Hardware Efficient Radix-3/4/11 based FFT Processor for 5G NR Application..........cccecueveercrecnenn. 634
Yakun Zhou, Chunping Yang, Jinsheng Kuang, Shaoxia He, Jienan Chen, University of
Electronic Science and Technology of China, No. 2006, Xiyuan Avenue, High-tech Zone
(Western District), Chengdu, China

H-3: Image, Video, and Speech Processing

H-3.1: Convolutional Block Design for Learned Fractional Downsampling..........c..ccocueeueeeveveiereueierecennanns 640
Li-Heng Chen, Alan Bovik, The University of Texas at Austin, United States; Christos Bampis,
Zhi Li, Netflix Inc., United States; Chao Chen, Discord Inc., United States

H-3.2: Deep Image Fusion Accounting for Inter-image Variability ......c.ccocuocueicirinininincnincncccicceeen. 645
Xiuheng Wang, Cédric Richard, Université Cote d’Azur, CNRS, OCA., France; Ricardo
Augusto Borsoi, Université de Lorraine, CNRS, CRAN., France; Jie Chen, Northwestern
Polytechnical University, China
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A-6: Sub-Terahertz Communication for 6G (invited)

A-6.1: Reduced-Complexity Wideband Line-of-Sight MIMO Communication.........cc.cwuuervcceeucienueniannns 650
Angel Lozano, Masoud Attarifar, Mohammad Mahdi Mojahedian, Univ. Pompeu Fabra, Spain
A-6.2: Bessel Beams for 6G - A Performance Analysis ........................................................................................ 658

Arjun Singh, SUNY Polytechnic University, United States; Innem V.A.K. Reddy, University

at Buffalo, State University of New York, United States; Duschia Bodet, Josep M. Jornet,

Northeastern University, United States
A-6.3: THz-band, Tbps MIMO Communications: A Joint Data Detection and Decoding ........cccccvvuriunces 665
Framework

Hakim Jemaa, Mohamed-Slim Alouini, Tareq Al-Naffouri, KAUST, Saudi Arabia; Hadi

Sarieddeen, MIT, United States
A-6.4: Multi-Frequency Channel Modeling for Millimeter Wave and THz Wireless ..........cccocuuviuriurriniunces 670
Communication via Generative Adversarial Networks

Yaqi Hu, Mingsheng Yin, William Xia, Sundeep Rangan, Marco Mezzavilla, New York

University, United States

B-6: Massive Random Access (invited)

B-6.1: Coded Slotted ALOHA with Stopping Set Resolution: A Group Testing Approach........ccccccvuuuunee. 677
Alexandre Graell i Amat, Chalmers University of Technology, Sweden; Gianluigi Liva, German
Aerospace Center, Germany; Enrico Paolini, University of Bologna, Italy; Cedomir Stefanovic,

Aalborg University, Denmark

B-6.2: Sparse Graph Codes for the 2-User Unsourced MAC.......c.ccoeuiueeiunieneuimeninsseisenesssessesssessesssenens 682
Alexander Fengler, Yury Polyanskiy, Massachusetts Institute of Technology (MIT), United
States; Gian]uigi Liva, German Aerospace Center (DLR), Germany

B-6.3: Unsourced Multiple Access for Heterogeneous Traffic ReqUirements.........ccueeeeecucencencuncrcucneenannn. 687
Khac-Hoang Ngo, Giuseppe Durisi, Alexandre Graell i Amat, Chalmers University of
Technology, Sweden; Petar Popovski, Beatriz Soret, Anders E. Kalor, Aalborg University,

Denmark

B-6.4: HashBeam: Enabling Feedback Through Downlink Beamforming in Unsourced Random .............. 692

Access
Jamison Ebert, Krishna Narayanan, Jean-Francois Chamberland, Texas A&M University, United
States

A-7: Modulation and Coding

A-7.1: Handcrafted and Neural Network based Features for Outlier Modulation Detection .........ccceevvveveune. 698
Yue Qi, Ruixuan Wang, Mojtaba Vaezi, Xun Jiao, Villanova University, United States; Jonathan
Francis, L3Harris Technologies, United States

A-7.2: Multi-antenna Coded Caching at Finite-SNR: Breaking Down the Gain Structure........ccccccuecuuruuneen. 703
Mohammad]Javad Salehi, Antti T6lli, University of Oulu, Finland

A-7.3: Deep Learning Based Modulation for Quantized SIMO CommUNIiCations........c..cueeerermererersereereenenens 709
Abbas Khalili, New York Universiy, United States; Elza Erkip, New York University, United
States

A-7.4: On the Zak Transform-based Interpretation of OTES Modulation .......c..cccueueiriniuniunerneinerncrcrenennn. 715
Akshay Bondre, Arizona State University, United States; Christ Richmond, Duke University,
United States

B-7: Cell-Free Systems

B-7.1: Access Point Clustering-based Pilot Assignment for Cell-free Massive MIMO .......c.cccecuvcuvcuciciecunnnnn. 722
Mariam Mussbah, Stefan Schwarz, Markus Rupp, Technische Universitit Wien, Austria
B-7.3: Variational Bayes Inference for Data Detection in Cell-Free Massive MIMO.........ccccecuveueueucieeunnnnn. 727

Ly V. Nguyen, Duy H. N. Nguyen, San Diego State University, United States; Hien Quoc Ngo,
Queen’s University Belfast, United Kingdom; Le-Nam Tran, University College Dublin, United
Kingdom; A. Lee Swindlehurst, University of California, Irvine, United States

B-7.4: Fairness Scheduling in Dense User-Centric Cell-Free Massive MIMO Networks.........cccecucucieeienn. 733
Fabian Géttsch, Giuseppe Caire, Technical University of Berlin, Germany; Noboru Osawa,
Takeo Ohseki, Yoshiaki Amano, Issei Kanno, Kosuke Yamazaki, KDDI Research Inc., Japan
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B-7.5: Attention Neural Network for Downlink Cell-Free Massive MIMO Power Control.............ceeueueeee. 738
Kameswara Atchutaram Kocharlakota, Sergiy A. Vorobyov, Dept. Signal Processing and
Acoustics, Aalto University, Finland; Robert W. Heath, Dept. Electrical and Computer
Engineering, North Carolina State University, United States

C-6: Distributed Algorithms

C-6.1: Clustered Graph Federated Personalized Learning ..........c.ccceueeueeuniuniuniuneuneieueienenenseiessesasssssssessesenns 744
Francois Gauthier, Vinay Chakravarthi Gogineni, Stefan Werner, NTNU - Norwegian
University of Science and Technology, Norway; Yih-Fang Huang, University of Notre Dame,
United States; Anthony Kuh, University of Hawai’i, United States

C-6.2: Harvesting Curvatures for Communication-Efficient Distributed Optimization ..........ccccuecucucuucuence. 749
Diogo Cardoso, Boyue Li, Yuejie Chi, Carnegie Mellon University, United States; Joio Xavier,
Instituto Superior Técnico, United States

C-6.3: Hierarchical Over-the-Air FedGradINOII .......c.coieveviriieeetieieeereeeeeeeteeereeee et eneessesesesenene 754
Cemil Vahapoglu, Matin Mortaheb, Sennur Ulukus, University of Maryland, United States

D-8: Machine Learning II
D-8.1: Transformers for Robust Radar Waveform Classification ..........ccoeueveveuiuieieeeeeieieeeieeeeeeeeeeeeeeeseesenenes 759
Matthew Ziemann, US Army DEVCOM Army Research Laboratory, United States; Christopher
Metzler, University of Maryland, United States
D-8.3: On Multi-Round Privacy in Federated Learning .........cccocuevueiniueieiinimnniiiiciinnicissssssssssesssssessssens 764
August Deer, Geffen Academy, United States; Ramy E. Ali, Salman Avestimehr, University of
Southern California, United States
D-8.4: Approximation Capabilities of Neural Networks using Morphological Perceptrons and ................... 770
Generalizations
William Chang, Hassan Hamad, Keith Chugg, USC, United States

E-7: Imaging, Radar, Sonar, Microphone Arrays
E-7.1: Graph-based Simultaneous Localization and Bias Tracking for Robust Positioning in .........ccccceeueee. 777
Obstructed LOS Situations
Alexander Venus, Erik Leitinger, Klaus Witrisal, TU Graz, Austria; Stefan Tertinek, NXP
Seminconductors, Austria; Florian Meyer, UC San Diego, United States
E-7.2: Wideband Synthetic Aperture Test Bed for Intelligent Reflecting Surfaces........ccccvevevuvcuenciciereinnnnces 785
Peter Vouras, United States Department of Defense, United States; Mohamed Kashef (Hany),
Sudantha Perera, Carnot Nogueira, Richard Candell, Kate Remley, National Institute of
Standards and Technology (NIST), United States
E-7.4: Self-Supervised Velocity Field Learning for High-Resolution Traffic MOnitoring ...........ccccceceeueeeunees 790
with Distributed Acoustic Sensing
Yacine Khacef, Martijn van den Ende, André Ferrari, Cédric Richard, Anthony Sladen,
Université Cote d’Azur, France
E-7.5: Active Planning for Cooperative Localization: A Fisher Information Approach ..........cccccoveeiivcinnunces 795
Wenyu Zhang, Florian Meyer, University of California San Diego, United States

F-5: Brain-Inspired Artificial Intelligence (invited)

F-5.1: Performance and Runtime Improvement of Spiking Convolutional Neural Networks..........cccccuunece. 801
Shahriar Rezghi Shirsavar, Mohammad-Reza A. Dehaqani, Cognitive Systems Laboratory,
Control and Intelligent Processing Center of Excellence (CIPCE), School of Electrical and
Computer Engineering, College of Engineering, University of Tehran, Tehran, Iran, Iran

F-5.2: Brain-inspired feedback for spatial frequency aware artificial nEtWOrKs .......cvuueecvecemcreneenerrcnrereceenne. 806
Ramin Toosi, Mohammad Ali Akhaee, Mohammad-Reza A. Dehaqani, University of Tehran,
Iran

F-5.3: Recognition of driver’s distraction based on facial thermal videos by deep learning.........ccccccvvucvuncee. 811

Pooriya Aghaomidi, Zahra Bahmani, Tarbiat Modares University, Iran; Amin Mohammdian,
Research Center of Developing of Advanced Technologies, Iran
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G-4: Cyber-Physical Systems

G-4.1: Estimating Stream Application Performance in Early-Stage System Desigh.......c.ccocvuvruunirnvueniucinnnne.
Gareth Callanan, Flavius Gruian, Lund University, Sweden

G-4.2: Loss Attitude Aware Energy Management for Signal DeteCtion . ..uuvieeeeeeeecreececteeeeete e e
Baocheng Geng, University of Alabama at Birmingham, United States; Chen Quan, Makan
Fardad, Pramod Varshney, Syracuse University, United States; Tianyun Zhang, Cleveland State
University, United States

G-4.3: Risk-Aware Particle Filtering For State Estimation In Recirculating Aquaculture .........cccccuviucunncee.

Systems
Juan Cardenas-Cartagena, Mohamed Elnourani, Baltasar Beferull-Lozano, Daniel Romero,
University of Agder, Norway

G-4.5: WiFi Sensing for Outdoor SUrveillance..........cocuiiiiciiniiiiieie e sssssisssessssesses
Junye Li, Aryan Sharma, Deepak Mishra, Aruna Seneviratne, University of New South Wales,
Australia; Joseph Davis, University of Sydney, Australia

H-4: Geometric Deep Learning (invited)
H-4.1: Topological Knowledge Distillation for Wearable Sensor Data..........ccccucuveucicueieinininineneineineaenn.
Yuan Wang, University of South Carolina, United States

C-7: Learning Over Graphs (invited)
C-7.1: Fairness-aware Graph ALteNtION NEEWOTKS ...vivieiieeieeieieeieeceeeceteeet ettt ese st srestessssese e sessenesnens
O. Deniz Kose, Yanning Shen, University of California, Irvine, United States
C-7.3: Tracking the Adjacency Spectral Embedding for Streaming Graphs...........ccccocveiuiininiinincininncinnnnne.
Federico Larroca, Paola Bermolen, Bernardo Marenco, Facultad de Ingenieria, Universidad de
Ia Republica, Uruguay; Marcelo Fiori, Facultad de Ingenieria, Univeresidad de la Republica,
Uruguay; Gonzalo Mateos, University of Rochester, United States
C-7.4: Towards Bayesian Learning of the Architecture, Graph and Parameters for Graph .......ccccccovvuvcuuncce.
Neural Networks
Antonios Valkanas, Florence Regol, Liheng Ma, Mark Coates, McGill University, Canada

D-9: Compressive Sensing
D-9.1: Sparse Bayesian Learning with Stein’s Unbiased Risk Estimator based Hyperparameter ....................
Optimization
Dirk Slock, EURECOM, France
D-9.2: Structured Model Selection for Recovery of Sparse Representations in Nested .......c.ococereueiereinnunecs
Periodic Dictionaries
Pouria Saidi, Arizona State University, United States; George Atia, University of Central Florida,
United States
D-9.3: Noisy Group Testing with Side INfOrmation .........c..ccueeuiuiucieniieciniieieiieeciciscsesssessesssessessenens
Esmaeil Karimi, Anoosheh Heidarzadeh, Krishna Narayanan, Alex Sprintson, Texas A&M
University, United States
D-9.4: Convolutional Simultaneous Sparse Approximation with Applications to RGB-NIR ........cccccccueuuneen.
Image Fusion
Farshad Ghorbani Veshki, Sergiy Vorobyov, Aalto university, Finland

A-8: Satellite Communications (invited)

A-8.1: Cyclostationarity-Based Signal Detection in Multi-Satellite Systems..........ccceuuviuriuriuneuncineineiccicicienenn.
Jonas Hofmann, Thomas Delamotte, Andreas Knopp, Bundeswehr University Munich,
Germany; Wenschel D. Lan, James Newman, Naval Postgraduate School, United States

A-8.2: On the Performance of Non-Terrestrial Networks to Support the Internet of Things ........ccccccuueuuces
Dengke Wang, Mohamed-Slim Alouini, King Abdullah University of Science and Technology,
Saudi Arabia; Marco Giordani, Alessandro Traspadini, Michele Zorzi, University of Padova, Italy
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A-8.3: From fibers to satellites: lessons to learn and pitfalls to avoid when optical .......ccccocuucueivcevinccnincnanes 888
communications move to long distance free space
Armando Vannucci, Tommaso Foggi, Giulio Colavolpe, University of Parma, Italy; Ayman
Zahr, German Aerospace Center(DLR), Germany; Houcine Chougrani, Bhavani Shankar
Mysore, University of Luxembourg, Luxembourg
A-8.4: Opportunistic localization using LEO $igNals ........c.ccueiuiiriieiiiiniiiinicincissesssesssssssssssesssssseens 894
Uday Kumar Singh, Bhavani Shankar Mysore, Bjorn Ottersten, University of Luxembourg,
Luxembourg

B-8: Integrated Sensing and Communication (invited)

B-8.1: Radar-enabled backscatter COMMUNICAtION ....ovevivievieieiiieiiicececeetcecetete ettt sese s rssens 900
Jeremy Johnston, Xiaodong Wang, Columbia University, United States; Luca Venturino,
Emanuele Grossi, Cassino and Southern Latium, Italy; marco lops, Federico II Naples, Italy

B-8.2: The DASH SoC: Enabling the Next Generation of Multi-Function RF Systems ...........cccoceeuureuennunees 905
Adarsh Venkataramani, Alex Chiriyath, Arindam Dutta, Andrew Herschfelt, Daniel Bliss,
Arizona State University, United States

B-8.3: Active Sensing for Two-Sided Beam Alignment Using Ping-Pong Pilots ........ccceeuviurcuncuncicrcncnannn. 913
Tao Jiang, Foad Sohrabi, Wei Yu, University of Toronto, Canada
B-8.4: Beam Codebook Design for Joint Initial Access and Localization in mmWave Networks.................. 919

Murat Bayraktar, Nuria Gonzalez Prelcic, North Carolina State University, United States;
Cristian Rusu, University of Bucharest, Romania

C-8: Data Analysis in Higher-order Networks (invited)

C-8.1: Higher-order signal processing with the Dirac 0perator.........ccceueiuiuviineineieicicieieieisiseecseseenenns 925
Lucille Calmon, Ginestra Bianconi, Queen Mary University of London, United Kingdom;
Michael Schaub, RWTH Aachen University, Germany

C-8.2: Simplicial Trend FAltering ......c..cvuivuiiiiiiniiciiiiicsi s ss s ssss s sssssssssns 930
Maosheng Yang, Elvin Isufi, Delft University of Technology, Netherlands
C-8.4: Hypergraph 1-Spectral Clustering with General Submodular Weights..........cccocuviiiiviininiinincinnnne. 935

Yu Zhu, Boning Li, Santiago Segarra, Rice university, United States

D-10: Machine Learning III

D-10.1: A Deep Compound Gaussian Regularized Unfolded Imaging Network.........cccvvueueiueiereuciereinianens 940
Carter Lyons, Colorado State University/U.S. Naval Research Lab, United States; Raghu Raj,
U.S. Naval Research Lab, United States; Margaret Cheney, Colorado State University, United
States

D-10.2: Implicit Neural Representation for Mesh-Free Inverse Obstacle Scattering...........cccvcuecueveuviereunienecs 947
Tin Vlasi¢, University of Zagreb, Croatia; Hieu Nguyen, Ivan Dokmanié, University of Basel,
Switzerland

D-10.3: Risk-Sensitive Reinforcement Learning Via Entropic-VaR Optimization........ccceceevevererererccrcencnnnee. 953
Xinyi Ni, Lifeng Lai, University of California, Davis, United States

D-10.4: SpectroscopyNet: Learning to pre-process Spectroscopy Signals without clean data........cccccuuuecee. 960
Juan Castorena, Diane Oyen, Research Scientist/Los Alamos National Laboratory, United States

E-8: Sensor Arrays

E-8.1: Degrees-of-Freedom and the Covariance Manifold of an Array..........cccccuviuviieinincinincineiciieinenns 965
Benjamin Friedlander, University of California, Sant Cruz, United States
E-8.2: Maximum Likelihood Structured Covariance Matrix Estimation and connections to .........eeeeveevenene. 970

SBL: A Path to Gridless DoA Estimation

Rohan R. Pote, Bhaskar D. Rao, University of California San Diego (UC San Diego), United

States
E-8.3: Space-Time Covariance Matrix Estimation: Loss of Algebraic Multiplicities of .........cccccccveuerirriniunces 975
Eigenvalues

Faizan Khattak, Stephan Weiss, Ian Proudler, John McWhirter, EEE, United Kingdom
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E-8.4: Partially-Calibrated Sparse Subarrays for Direction-of-Arrival Estimation with .......cccccoveuvvncurenncce.
Increased Degrees of Freedom
Wesley S. Leite, Rodrigo C. de Lamare, Pontifical Catholic University of Rio de Janeiro (PUC-
Rio), Brazil

F-6: Medical Cyber-Physical Systems (MCPS) (invited)
F-6.1: Explainable Prediction of Pedestrians’ Distress in the Urban Built Environment ........cccccccueuueiuniunnen.
Dongqing Yang, Jinwoo Kim, Ehsanul Haque Nirjhar, Theodora Chaspari, Texas A&M
University, United States; Changbum Ryan Ahn, Seoul National University, Republic of Korea
F-6.2: Decoding a Neurofeedback-Modulated Performance State in Presence of a ......ccccvcuvvuvcueviunccerennnee
Time-Varying Process Noise Variance
Saman Khazaei, Rose T. Faghih, New York University, United States; Md. Rafiul Amin,
University of Houston, United States
F-6.3: Medical Cyber-Physical Systems: [oMT Applications and Challenges ..........ccocvvuviiveicicninininininnn.
Insup Lee, Jean Park, Sydney Pugh, Oleg Sokolsky, Amanda Watson, James Weimer, University
of Pennsylvania, United States

E-9: Sensing and Learning for Inverse Problems (invited)

E-9.1: One-dimensional Deep Image Prior for Time Series Inverse Problems ..........ccccvcuiieciniiniiieiniuennn.
Sriram Ravula, Alexandros Dimakis, The University of Texas at Austin, United States

E-9.3: Exploring the Geometry of Generative Priors with Applications in Cellular MRI..........ccccccurvuuniunncen.
Sina Shahsavari, Jiawen Chen, Piya Pal, University of California, San Diego, United States

E-10: Advances in Tensor Methods and Array Signal Processing (invited)

E-10.2: MASSIVE MIMO CHANNEL ESTIMATION VIA COMPRESSED AND ....vvivviiiiieeeeeereeene

QUANTIZED FEEDBACK
Mingjie Shao, The Chinese University of Hong Kong, China; Xiao Fu, Oregon State University,
United States

E-10.3: Canonical identification of autoregressive NONINEAr SYSLEMS.........vuueverumveiurereireneeeeeeresseeensennenes
Nicholas Sidiropoulos, Mikael Sorensen, University of Virginia, United States

E-10.4: Single-Sample Direction-of-Arrival Estimation by Hankel-matrix Decompositions............c.ccc.......
Georgios Orfanidis, Dimitris Pados, George Sklivanitis, Florida Atlantic University, United
States; Elizabeth Bentley, Joseph Suprenant, Michael Medley, AFRL, United States

D-11: Modern Methods in Statistical Estimation and Inference (invited)

D-11.3: Mismatched Estimation in the Distance Geometry Problem .........ccccouciniiciniincincinincineisciennns
Mahmoud Abdelkhalek, Dror Baron, Chau-Wai Wong, North Carolina State University, United
States

D-11.4: Consistent Estimation of Conditional Cumulants in the Empirical Bayes Framework .........c..........
Tang Liu, Princeton University / New Jersey Institute of Technology, United States; Alex Dytso,
New Jersey Institute of Technology, United States; H. Vincent Poor, Princeton University,

United States; Shlomo Shamai (Shitz), Israel Institute of Technology, Israel

A-9: Intelligent Low-latency Communications in 6G (invited)
A-9.1: Efficient evaluation of the error probability for pilot-assisted finite-blocklength ........cccccoviviunincnnce
transmission
A. Oguz Kislal, Giuseppe Durisi, Erik G. Strom, Chalmers University of Technology, Sweden;
Alejandro Lancho, Massachusetts Institute of Technology (MIT), United States
A-9.2: Fairness-aware Latency Minimisation in Digital Twin aided Edge Computing with ........cccccecueuce.
Ultra-Reliable and Low-Latency Communications: A Distributed Optimisation Approach
Dang Van Huynh, Trung Q. Duong, Queen’s University Belfast, United Kingdom; Van-Dinh
Nguyen, University of Luxembourg, Luxembourg; Saeed R. Khosravirad, Nokia Bell Labs,
United States
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A-9.3: Graph Neural Networks for Timely Updates of Short Packets in Interference-Limited ........c.......... 1050

Networks
Yuhong Liu, Changyang She, Wibowo Hardjawana, Branka Vucetic, The University of Sydney,
Australia

A-9.4: Age of Gossip in Ring Networks in the Presence of Jamming Attacks .......cccocuuvcuererceeencrneencnnennns 1055
Priyanka Kaswan, Sennur Ulukus, University of Maryland, United States

B-9: Advances In mmWave and THz Communication
B-9.1: An Inverted L-Shaped Multi-Layer Reconfigurable Intelligent Surface for THz ......ccccovuviriuniuncnnce 1060
Communications
Sandy Saab, Shadi Abu Surra, Gary Xu, Samsung Research America, United States; Robert Heath
Jr., North Carolina State University, United States
B-9.2: Deep Reinforcement Learning for Interference Management in Millimeter-Wave .......cccccveviuncence 1064
Networks
Madan Dahal, Mojtaba Vaezi, Villanova University, United States
B-9.3: Continuous-Discrete Analog Beam Tracking for Large-Scale MIMO Systems.........c.cccveueevcueennnces 1070
MOHAMED NAGUIB, Yahia Shabara, Can Emre Koksal, The Ohio State University, United
States
B-9.4: Reconfigurable Intelligent Surfaces For Quasi-Passive mmWave and THz Networks: ........ccccecueuce 1076
Should They be Reflective or Redirective?
Amine Mezghani, Faouzi Bellili, Ekram Hossain, University of Manitoba, Canada

C-9: Optimization for Networks
C-9.1: SPEEDING UP THE FRANK-WOLEFE METHOD USING THE ....cooovviiiiiiiiceieeecee s 1081
ORTHOGONALJACOBI POLYNOMIALS

Robin Francis, Sundeep Prabhakar Chepuri, Indian Institute of Science, India

C-9.2: Bayesian Optimization for Task Offloading and Resource Allocation in Mobile Edge ..................... 1086
Computing

Jia Yan, Qin Lu, Georgios B. Giannakis, University of Minnesota, United States
C-9.3: Multiscale Adaptive Scheduling and Path-Planning for Power-Constrained .........cccceeuvcerevreverennnnes 1091

UAV-Relays via SMDPs
Bharath Keshavamurthy, Nicolo Michelusi, Arizona State University, United States

D-13: Models for High-Dimensional Large-Scale Data

D-13.3: On Graphical Modeling of High-Dimensional Long-Range Dependent Time Series .................... 1098
Jitendra Tugnait, Auburn University, United States
D-13.4: Unsupervised Change Detection using DRE-CUSUM ..o 1103

Sudarshan Adiga, Ravi Tandon, University of Arizona, United States

E-11: MIMO and Cognitive Radars

E-11.1: Asymmetric Bilinear Inference for Joint Communications and Environment Sensing............c.c...... 1111
Hyeon Seok Rou, Giuseppe Thadeu Freitas de Abreu, Jacobs University Bremen, Germany;
David Gonzilez Gonzilez, Osvaldo Gonsa, Continental Automotive GmbH, Germany

E-11.2: Inverse Cognition in Nonlinear SeNSiNgG SYSLEIMS...cvuiuiueieritiiieiietetettee et 1116
Himali Singh, Arpan Chattopadhyay, Indian Institute of Technology Delhi, India; Kumar Vijay
Mishra, United States DEVCOM Army Research Laboratory, United States

E-11.3: A Deep Learning Approach for Doppler Unfolding in Automotive TDM MIMO Radar................ 1121
Ruxin Zheng, Shungqiao Sun, The University of Alabama, United States; Hongshan Liu, Stevens
Institute of Technology, United States

E-11.4: On the False Alarm Rate of Adaptive Detection Algorithms for Channel Matrix-Based ................. 1126

Cognitive Radar/Sonar
Touseef Ali, Douglas Cochran, Arizona State University, United States; Christ Richmond, Duke
University, United States
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F-7: Signal Processing and Systems for Radar-Based Vital Sign Monitoring (invited)

F-7.1: Unlimited Sampling for Radar-based Vital Sigh MODItOriNgG .......c.cvveveivcimivciiiininciiesicissseissnenns
Gabriel Beltrdo, Thomas Feuillen, Bhavani Shankar M.R., Mohammad Alaee-Kerahroodi, Udo
Schroeder, SnT - University of Luxembourg, Luxembourg

F-7.3: Contactless Cardiac RR Intervals Estimation in Radar-Based Cardiogram Detection..........ccceceeuuee.
Shugin Dong, Changzhan Gu, Junfa Mao, Shanghai Jiao Tong University, China

G-5: Recent Advances in Neuromorphic Computing (invited)

G-5.1: Integration of physics derived memristor models with machine learning frameworks.........c.ccccce.....
Zhenming Yu, John Paul Strachan, Emre Neftci, RWTH Aachen and Forschungszentrum Jiilich,
Germany; Stephan Menzel, Forschungszentrum Jiilich, Germany

G-5.3: Training-aware Low Precision Quantization in Spiking Neural Networks........cccocuvviriririninnnnen.
Ayan Shymyrbay, Ahmed Eltawil, King Abdullah University of Science and Technology, Saudi
Arabia; Mohammed Fouda, University of California Irvine, United States

G-5.4: Multi-Fidelity Nonideality Simulation and Evaluation Framework for ResiStive .......c.cccccoeuriuriunncn.

Neuromorphic Computing
Chenghao Quan, Sugil Lee, Jongeun Lee, Ulsan National Institute of Science and Technology,
Republic of Korea; Mohammed Fouda, Center for Embedded & Cyber-physical Systems,

University of California-Irvine, United States

H-5: Federated Learning (invited)
H-5.2: Personalized Federated Recommender Systems with Private and Partially Federated ......................
AutoEncoders
Qi Le, Jie Ding, University of Minnesota, United States; Enmao Diao, Vahid Tarokh, Duke
University, United States
H-5.4: Joint bandwidth allocation, computation control, and device scheduling for federated ....................
learning with energy harvesting devices

C-10: Machine Learning for Wireless Communications and Networking (invited)
C-10.1: Multi-Agent Reinforcement Learning for Wireless User Scheduling: Performance, ........ccccuueeee.
Scalablility, and Generalization

Kun Yang, Cong Shen, University of Virginia, United States; Donghao Li, Jing Yang,

Pennsylvania State University, United States; Shu-ping Yeh, Jerry Sydir, Intel Labs, United States
C-10.2: Disentangling Learnable and Memorizable Data via Contrastive Learning for ........cccoccveueeuereunnce.
Semantic Communications

Christina Chaccour, Walid Saad, Virginia Tech, United States
C-10.3: Hierarchical Federated Learning in Delay Sensitive Communication Networks.......cccceueuuriureunce.

Abdulmoneam Ali, Ahmed Arafa, UNC Charlotte, United States

B-10: Channel Charting (invited)

B-10.1: Channel charting based beamforming...........cccocciriiiniiiniiiciiiccse s
Luc Le Magoarou, Taha Yassine, Stéphane Paquelet, b<>com, France; Matthieu Crussiére, INSA,
France

B-10.2: Overcoming the Digital Divide by Large-Scale Coverage Analyses for mmWave ........cccoceeeuueneeee.

Cellular Networks
Yaguang Zhang, James Krogmeier, David Love, Purdue University, United States; Christopher
Anderson, United States Naval Academy, United States

B-10.4: Channel Charting with Angle-Delay-Power-Profile Features and Earth-Mover .........cccooceveuueeneee.

Distance
Hanan Altous, Olav Tirkkonen, Aalto University, Finland; Christoph Studer, ETH Zurich,
Switzerland

A-10: 5G and Beyond
A-10.1: Pilot-Aided Channel Estimation Scheme for NR-V2X Speed Emulation Technique ........ccccuucee.
Faruk Pasic, Stefan Pratschner, Markus Rupp, Christoph F. Mecklenbriuker, TU Wien, Austria
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A-10.2: Ray-tracing in Urban Macro Campus NetWOrKs.......cc.ccuiuiiiieiciciniiiiiiiiscicieeeiciesssssesessesaes 1208
Leszek Raschkowski, Lars Thiele, Slawomir Stanczak, Fraunhofer Institute for
Telecommunications, Heinrich Hertz Institute, HHI, Germany; Stephan Jaeckel, SJC Wireless,

Germany
A-10.3: Evaluation of stationarity regions in measured non-WSSUS 60 GHz mmWave V2V ........ccccu..... 1212
channels

Danilo Radovic, Herbert Groll, Christoph F. Mecklenbriuker, TU Wien, Austria
A-10.4: Joint Design of User Clustering, Beamforming, and Power Allocation for NOMA..........cccccecuue.cn. 1217

Sara Norouzi, Benoit Champagne, McGill University, Canada; Yunlong Cai, Zhejiang
University, China

B-11: Optimization Techniques for Communications
B-11.1: Towards Adaptive Digital Self-Interference Cancellation in Full-Duplex Wireless ........cccceuurruucnce 1223
Transceivers: APSM vs. Neural Networks
Mohammadhossein Attar, Slawomir Stanczak, Technische Universitit Berlin, Germany; Kaixin
Chang, Ramez Askar, Fraunhofer Institute for Telecommunications, Heinrich Hertz Institute,
Germany; Sebastian Cammerer, Guillermo Marcus, Alexander Keller, NVIDIA, Germany
B-11.2: Tuning Algorithm to Compensate for Hardware Errors of IBFD Analog Device........ccovuucuenennnee. 1228
Carl Morgenstern, Yu Rong, Andrew Herschfelt, Arizona State Unviersity, United States;
Alyosha Molnar, Alyssa Apsel, Cornell Univ., United States; David Landon, L3 Harris, United
States; Daniel Bliss, ASU, United States

B-11.3: Nonuniform true time delay precoding in wideband MISO SyStems..........cccuueueumcuermenmnenscceennnns 1233
Nitish Deshpande, Miguel Castellanos, Robert Heath, North Carolina State University, United
States

B-11.4: Distributed Stochastic Gradient Descent with Cost-Sensitive and Strategic Agents.........ccceeuevucnnee 1238

Abdullah Basar Akbay, Cihan Tepedelenlioglu, Arizona State University, United States

C-11: Information Theory and Social Networks
C-11.1: Conversational Turn-taking as a Stochastic Process on Networks.........cccocucivcieiicininccniiscineins 1243
Lisa O’Bryan, Santiago Segarra, Jensine Paoletti, Stephanie Zajac, Margaret Beier, Ashutosh
Sabharwal, Matthew Wettergreen, Eduardo Salas, Rice University, United States
C-11.2: Matching of Markov Databases Under Random Column Repetitions ...........c.cueeeeeeeueeeerenerennenes 1248
Serhat Bakirtas, Elza Erkip, New York University, United States
C-11.3: Structural Balance Considerations for Networks with Preference Orders as Node ........cccoeuvueneeee. 1255
Attributes
Olle Abrahamsson, Danyo Danev, Erik G. Larsson, Linképing University, Sweden
C-11.4: On the Capacity of “"Beam-Pointing” Channels with Block Memory and Feedback: .................... 1262
The Binary Case
Siyao Li, Giuseppe Caire, Technische Universitit Berlin, Germany
C-11.5: Awareness-Constrained Discrete Choice in Multilayer Network Formation and .......cccccccvvueunce. 1269
Evolution
Sam Spencer, Lav Varshney, University of Illinois at Urbana-Champaign, United States

D-14: Supervised and Self-Supervised Learning

D-14.1: Identifying Dependent Annotators in CroWdSOUICING .......c.uvvurueivmcueimermiecnieseemensessenssssesssnanes 1276
Panagiotis Traganitis, Georgios B. Giannakis, University of Minnesota, United States

D-14.2: A Variance Reduced Nonconvex Stochastic Optimization framework for Online Kernel ............. 1281

Learning

Hrusikesha Pradhan, Ketan Rajawat, Indian Institute of Technology Kanpur, India

E-12: Robust Methods

E-12.1: Robust Stochastic Principal Component Analysis via Barron Loss........ccceuervcienininieieniaeissnnennn: 1286
Mayur Dhanaraj, Panos Markopoulos, Rochester Institute of Technology, United States
E-12.2: Robust Phase Retrieval with NON-Convex Penalties.......oovieiieeereeereereeeeeeeeeeereeeeeeseseessessesseseseeesnes 1291

Reza Mirzaeifard, Stefan Werner, Norwegian University of Science and Technology-NTNU,
Norway; Naveen Kumar Dasanadoddi Venkategowda, Linkdping University, Sweden
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E-12.3: Sparsity-Based Robust Beamforming in the Presence of Fast-Moving Interference ........cccoccueuneee.
Signals
Md. Wageeb Tahmeed Sayeed Chowdhury, Yimin Daniel Zhang, Temple University, United
States

F-8: Biomedical Signal Processing
F-8.1: Automatic segmentation of sleep spindles: A variational switching state-space approach...................
Mingjian He, Massachusetts Institute of Technology, United States; Proloy Das, Patrick Purdon,
Massachusetts General Hospital, HMS, United States; Gladia Hotan, Agency for Science,
Technology and Research, Singapore
F-8.2: Premature Ventricular Contraction Beat Classification via Hyperdimensional .........cccccccueuriniuniunnen.
Computing
Brandon Ung, Lulu Ge, Keshab K. Parhi, University of Minnesota, United States
F-8.3: Classification of Pretrial vs. Encoding stage for Working Memory Task among ..........cccceeeceeeunnce.
Subjects with pFC Lesions and Healthy Controls using Directed Information
Sai Sanjay Balaji, S. V. Sandeep Avvaru, Keshab K. Parhi, University of Minnesota, United States
F-8.4: Switching Langevin Dynamics for Gene Regulatory Networks .......cceuiurieriniuniincincinciciciciennieeene
Nayely Vélez-Cruz, Bahman Moraffah, Antonia Papandreou-Suppappola, Arizona State
University, United States

E-13: Advances in Angle-Finding and Localization for Automotive Radar (invited)

H-6: Computer Vision (invited)

H-6.2: Cross-utterance Context for Multimodal Video Transcription .........cceeeeeeereuneuncuneucieeereceeneneeneen.
Roshan Sharma, Bhiksha Raj, Carnegie Mellon University, United States

H-6.3: Contextual Explainable Video Representation: Human Perception-based Understanding................
Khoa Vo, Kashu Yamazaki, Khoa Luu, Ngan Le, University of Arkansas, United States; Phat
Nguyen, Phong Nguyen, FPT Software, Viet Nam

D-15: Recent Advances in the Theory and Applications of Optimal Transport (invited)
D-16: Data Science and Machine Learning for Genomics (invited)

A-11: Simultaneous Transmit-Receive Systems (invited)

A-11.1: End-to-End Learned Self-Interference Cancellation .........cocvueueeiveeuieiniieeieineeeeieeeeeeeeeeseseevesesssseeeas
Marzieh Hashemipour-Nazari, Alexios Balatsoukas-Stimming, Eindhoven University of
Technology, Netherlands

A-11.2: Modeling and Digital Suppression of Passive Nonlinear Distortion in Simultaneous ..........ccceeee....

Transmit—Receive Systems
Muhammad Waheed, Marko Fleischer, Nokia Mobile Networks, Finland; Vesa Lampu, Adnan
Kiayani, Lauri Anttila, Mikko Valkama, Tampere University, Finland

A-11.4: Momentum-based ICA for Self-Interference Cancellation in In-Band Full-Duplex .......cccccccuneeeee.

Systems
Chi Lee, Chung-An Shen, National Taiwan University of Science and Technology, Taiwan;
Mohammed Fouda, University of California, Irvine, United States; Ahmed Eltawil, KAUST,

Saudi Arabia

B-12: Decentralized Baseband Processing (invited)
B-12.1: Impact of Quantization in Decentralized Processing for Large Multi-Antenna .........cccccveuecueveunnce.
Architectures
Juan Vidal Alegria, Fredrik Rusek, Lund University, Sweden; Angel Lozano, Universitat Pompeu
Fabra, Spain
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C-12: Online Optimization of Networks and Dynamical Systems (invited)

C-12.2: Perception-based online optimization of linear time-invariant dynamical systems ..........ccccccvvuueee.
Liliaokeawawa Cothren, Gianluca Bianchin, Emiliano Dall’Anese, University of Colorado
Boulder, United States

C-12.3: Constrained Reinforcement Learning via Dissipative Saddle Flow Dynamics........ccceeuveevevrcuerenneces
Tiangi Zheng, Enrique Mallada, Johns Hopkins University, United States; Pengcheng You,
Peking University, China

D-17: Fast and Scalable Algorithms in Machine Learning

D-17.1: Multi-Randomized Kaczmarz for Latent Class ReGIession ........c.cueueueveiveveiuermemseemeasenenssnenns
Erin George, Yotam Yaniv, Deanna Needell, University of California, Los Angeles, United States

D-17.2: Memory-Efficient Convex Optimization for Self-Dictionary Nonnegative MatriX .......cccccveueeee.

Factorization
Tri Nguyen, Xiao Fu, Oregon State University, United States; Ruiyuan Wu, The Chinese
University of Hong Kong, China

D-17.3: BiG-VAMP: The Bilinear Generalized Vector Approximate Message Algorithm.........cccccceuevunnce
Mohamed Akrout, Anis Housseini, Faouzi Bellili, Amine Mezghani, University of Manitoba,
Canada

D-17.4: Adaptive Bandit Cluster Selection for Graph Neural Networks.........coueiuviuncincineincincicicieininineanes
Ghadir Ayache, Rutgers University, United States; Thomas Hugues, Chris Xu, Julia Zhang,
Diane Hu, Etsy, United States

D-17.5: Efficient Multi-View Learning Based on the Information Bottleneck Paradigm..........cccovvucuunenncee.
Teng-Hui Huang, Purdue University, United States; Aly El Gamal, InterDigital, United States;
Hesham El Gamal, The University of Sydney, Australia

E-14: Beamforming

E-14.1: Deep Unfolded Multi-Group Multicast Beamforming ............ccceueuriueienimneinsmecsnevcsssessseessscsennn:
Jan Jonas Brune, Jochen Fink, Slawomir Stanczak, Fraunhofer HHI / TU Berlin, Germany

E-14.2: Deep Beamforming for Joint Direction of Arrival Estimation and Source Detection...........c.ccco......
Shreyas Chaudhari, José Moura, Carnegie Mellon University, United States

E-14.3: Fast Distributed Beamforming without Receiver Feedback ........cccccuviiiniiniiniinciniiniienicincinn,
Kushal Chakrabarti, Amrit S. Bedi, Nikhil Chopra, University of Maryland, United States; Fikadu
T. Dagefu, Jeftrey N. Twigg, U.S. Army Research Laboratory, United States

E-14.4: Covariance Matrix Tapered Beamformer That Is Universal Over Notch Width .....c.ccccocevvuvevenenncee.
Savas Erdim, John R. Buck, C.J. Berg, University of Massachusetts Dartmouth, United States

E-15: Deep Learning Based Computational Imaging (invited)

E-15.1: Coded Ilumination meets Lensless IMaging..........c.ccecucuueiereieieinieniiicseee e ssessesaeseessessnes
Yucheng Zhang, M. Salman Asif, University of California, Riverside, United States

E-15.2: Deep Phaseless Imaging via Wirtinger Flow with Decoding Prior .........ccccvcuvcucucicicicininininenns
Samia Kazemi, Bariscan Yonel, Birsen Yazici, Rensselaer Polytechnic Institute, United States

E-15.3: Robustness Analysis for Deep Learning-Based Image Reconstruction Models.........ccccceuviuniuniuncnnee
Cemre Omer Ayna, Ali Cafer Gurbuz, Mississippi State University, United States

E-15.4: Deep Learning—Based Robust Imaging Exploiting 2-D Array Compressive Measurement..............
Md Saidur Pavel, Yimin D. Zhang, Temple University, United States
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