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IEEE Technical Committee on Cognitive Networks (TCCN) 

Overview: Social Behaviour Driven Cognitive Radio Networks 

 Scope and Objectives 
• Interplay between Social science and Wireless Communications 

• Application Driven Networks: AI & Machine learning 
• Social behaviours of mobile users trigger more social platforms and 

applications 
• Smart applications affect social behaviors of mobile users as well 

• Exploiting social behaviors for cognitive radio and networks 
• Improve spectrum utilization and provide more flexibility in networking 

 Critical technical problems  
• How to efficiently formulate and utilize human-device interactions to boost 

communication performance since the device holder are supposed to be mobile regularly? 
• How to facilitate the benefits of considering social behaviours and application 

characteristics from utilizing the devices’ capability of caching and computing? 
• How to sense and understand social behaviours and more diverse applications 

characteristics? 

• …………. 

Goal: Provide a platform on the development of social behaviour 
driven CRNs to exploit and explore new dimensions. 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Schedule for Our SIG 

 Workshops  
• SPAWC 2018, GLOBECOM 2018, ICC 2019, and GLOBECOM 2019, etc.  

 Special Issues  
• IEEE JSAC, Trans. on Communications, Trans. on Wireless Communications, Trans. on Service 

Computing, Trans. on Information Theory, Trans. On Networking, Communication Mag., Signal 
Processing Mag., IEEE Access, etc.  
• The first SI on IEEE Access before Jan. of 2018; 
• Two SIs on IEEE Transactions on Cognitive Communications and Networks, IEEE Wireless 

Communications, or IEEE JSAC before August 2018, and at the beginning of 2019, 
respectively.  

 Organizing regular meetings 
• During special sessions at related conferences (INFOCOM, ICC, GLOBECOM, etc.), on the 

personal web pages of the SIG organizers 
• Through an email distribution list of potential members.  

 Invited talks   
• The possible candidates are Professors listed as follows  

• Prof. Hanzo Lajos at University of Southampton;  
• Prof. Jie Wu at Temple University;  
• Prof. Vincent Lau at Hong Kong University of Science and Technology;  
• Prof. Kwang-Cheng Chen at University of South Florida;  
• Prof. Zhu Han at University of Houston.  

4 



IEEE Technical Committee on Cognitive Networks (TCCN) 

Outline 

Background and Motivations 1 

Members of Our SIG 2 

Finished Activities 3 

Ongoing Activities 4 

5 



IEEE Technical Committee on Cognitive Networks (TCCN) 

Members of SIG 

 Vice-Chair 
• Giuseppe Araniti  

University Mediterranea of 
Reggio Calabria, Italy  
araniti@unirc.it   

 
 

• Bo Bai  
Future Network Theory Lab, 
2012 Labs, Huawei Technologies 
Co., Ltd., HongKong  
ee.bobbai@gmail.com ;    
baibo8@huawei.com 

 Chair:   
• Dr. Li Wang,  Professor, liwang@bupt.edu.cn 
• Beijing University of Posts and Telecommunications (BUPT), China 

 Secretary 
• Yinan Ding (Phd.) 

Beijing university of Posts and Telecommunications 
dingyinan@bupt.edu.cn  

• Trung Q. Duong(PhD Sep. 2012)  
Queen's Uni. Belfast, UK  
trung.q.duong@gmail.com  
 

 
• Yongpeng Wu  

Shanghai Jiaotong University, 
China  
yongpeng.wu@sjtu.edu.cn  
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Members of SIG 

 Chair:  Prof. Li Wang,  liwang@bupt.edu.cn 

                       Beijing university of Posts and Telecommunications, BUPT, China 

 Professional Activities: 
• Published 3 books and 1 book chapter, and more than 80 journal and conference papers, as 

well as more than 40 patents 
• Editor for IEEE Transactions on Vehicular Technology 
• Associate Editor for IEEE Access and lead guest editor for several SIs 
• Symposium co-chair of IEEE ICC 2019 on Cognitive Radio and Networks Symposium 
• Co-chair of Special session on Signal Processing and Networking for IoT 
• Invited Speaker for IEEE IECON 2017 
• Serving  as TPC members of several IEEE conferences, e.g., IEEE GLOBECOM, ICC, WCNC. 

 Awards:  
• The 2018 Beijing New-star of Science and Technologies 
• Best paper award of ICCC 2017 
• Best paper runner up of WASA 2015 
• The 2013 Beijing Young Elite Faculty for Higher Education Award 
• Best paper award of ICCTA 2011 
• … 

 Research Interests: 
• Wireless communications 
• Cognitive radio and networks 
• Physical layer security  

• Distributed storage systems 
• Device-to-device communications 
• Social networking 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Members of SIG 

Giuseppe Araniti  
University Mediterranea of Reggio Calabria, Italy  
araniti@unirc.it  

 Vice-Chair 

 Research Interests 
• Wireless and mobile 5G communication networks 
• Machine type Communications 
• Device-to-Device communications 
 

 Professional Activities 
• Assistant professor at University Mediterranea of Reggio Calabria  
• Chief Researcher at RUDN University  
• Associate Editor for IEEE Access and Guest Editor for several Special Issues  
• Vice-Chair IEEE BTS Italy chapter 
• Conference Technical Program Co-Chair IEEE BMSB’17  
• Serving  as TPC members of several IEEE conferences, including IEEE GLOBECOM, ICC, INFOCOM, 

PIMRC, etc. 
• Published more than 140 scientific papers including IEEE international journals and conferences, 

book chapters and tutorial. 
• Best Paper Award at IEEE BMSB’17, IEEE ICUM’15, SPACOMM’09 
• Co-funder of University Spin-off (SMARTS srl) operating mainly in the filed of quality of service (QoS) 

and quality of experience (QoE) testing for mobile 4G/5G networks. 

• Radio resource management 
• Multicast/Broadcast services 
• IoT and Nb-IoT communications 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Members of SIG 

Bo Bai  
Future Network Theory Lab, 2012 Labs, Huawei Technologies Co., Ltd., HongKong  
Email: ee.bobbai@gmail.com;    baibo8@huawei.com. 

 Vice-Chair 

 Research Interests 
• Learning based hierarchical control theory and power-law queueing theory for application driven network. 
• Random graph, matching theory, matroid theory, submodular optimization, and probabilistic graphical 

model for mobile edge computing and cloud/fog networking 
• Information bottleneck and complex network/graph data analysis for cloud/fog learning and graph 

informatics 
• Spectral graph theory, stochastic geometry, and deep learning for large-scale dense wireless networking 

and smart interference management. 
 

 Professional Activities 
• Published more 80 journal and conference papers 
• IEEE International Conference on Communications (ICC) 2016 Best Paper Award 
• TPC Co-Chair of The 1st Workshop on the Age of Information 
• Serving as TPC member of several IEEE conferences, and reviewer of several IEEE journals 

 Experiences 
 02/2017 – Present                                  Huawei Technologies Co., Ltd., Hong Kong 

• Senior Researcher and Team Leader in Future Network Theory Lab, 2012 Labs 
 07/2012 – 01/2017                                 Tsinghua University, Beijing, China 

• Assistant Professor in Department of Electronic Engineering 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Members of SIG 

Trung Q. Duong(PhD Sep. 2012)  
Queen's Uni. Belfast, UK  
trung.q.duong@gmail.com  
Assistant Prof. in Signal Processing for Communications 
 

 Vice-Chair 

Secured and Energy-Efficient Small-Cell Networks 

 Professional Activities and Awards 
• Published 151 journals (including 113 IEEE Journals) and 130 conference papers.  
• Secured research grants £2.5 million (£2 million as Principle Investigator and £0.5 million as Co-I) over the last 3 years 
• Acting as Editor for major journals (IEEE Trans on Communications and IEEE Trans on Wireless Communications) 
• Lead Senior Editor for IEEE Communications Letters 
• Symposium Chair for Signal Processing for Communications of IEEE GLOBECOM 2016 
• Acting as Guest Editor for 15 special issues (IEEE JSAC, IEEE Commun. Magazine, IEEE Wireless Commun., IET 

Communications, IEEE Access) 
• Best Paper Award at IEEE DSP 2017, IEEE GLOBECOM 2016, IEEE ICC 2014 and IEEE VTC 2013 
• Royal Academy of Engineering Research Fellowship (2016 – 2021) 
• Newton Prize 2017  

 Research Interests 
 Applied mathematics, e.g., stochastic geometry, random process, game 

theory, optimization,  in analyzing, modelling and optimizing the performance 
of networks: 
• 5G technologies: physical layer security, HetNets, small-cell, massive MIMO, 

mm-wave, ultra-dense cellular networks, energy harvesting 
communications 

• Disaster communications, molecular communications, smart grid 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Members of SIG 

Yongpeng Wu  
Shanghai Jiaotong University, China  
yongpeng.wu@sjtu.edu.cn 

 Vice-Chair 
 Research Interests 

• Massive MIMO/MIMO systems;  
• Physical layer security; 
• Signal processing for wireless communications; 
• Multivariate statistical theory. 

 

 Awards 
• Awarded the IEEE Student Travel Grants for IEEE (ICC) 2010; 
• The Alexander von Humboldt Fellowship in 2014; 
• The Travel Grants for IEEE Communication Theory Workshop 2016; 
• The Excellent Doctoral Thesis Awards of China Communications Society 2016. 

 Professional Activities 
• An Exemplary Reviewer of the IEEE Transactions on Communications in 2015, 2016; 
• The lead guest editor for the special issue ``Physical Layer Security for 5G Wireless 

Networks" of the IEEE JSAC; 
• Editor of the IEEE Access and IEEE Communications Letters; 
• TPC member of IEEE Globecom, ICC, VTC, and PIMRC, etc; 
• … 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Prof. Lajos Hanzo, University of Southampton (Communications)  
• IEEE fellow and IEE/IET fellow; 
• Fellow of the Royal Academy of Engineering (FREng); 
• A Governor of the IEEE VTS as well as of ComSoc; 
• The Editor-in-Chief of the IEEE Press; 
• An IEEE Distinguished Lecturer of both the Communications Society and the Vehicular Society . 
• The Honorary Doctorate “Doctor Honaris Causa”.  
• The Doctor of Sciences (DSc) degree 

Senior Advisors  

Prof. Zhu Han, University of Houston (Artificial Intelligence)  
• IEEE fellow 
• IEEE Distinguished Lecturer 
• An NSF Career Award in 2010, 
• The Fred W. Ellersick Prize of the IEEE Communication Society in 2011 
• The EURASIP Best Paper Award for the Journal on Advances in Signal Processing in 2015 
• IEEE Leonard G. Abraham Prize in the field of Communications Systems (best paper award in IEEE 

JSAC) in 2016, and several best paper awards in IEEE conferences 

Prof. Jie Wu, Temple University (Networking)  
• IEEE fellow  
• Director, International Affairs, College of Science and Technology (CST) 
• Director, Center of Networked Computing, CST 
• Laura H. Carnell Professor, Department of Computer and Information Sciences (CIS) 
• A CCF Distinguished Speaker 
• China Computer Federation (CCF) Overseas Outstanding Achievement Award 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Founding Members 
• Tommy Svensson, Chalmers University of Technology, tommy.svensson@chalmers.se  
• Maurizio Murroni, University of Cagliari, Italy, m.murroni@ieee.org  
• Lei Chen, Georgia Southern University, USA, lchen@georgiasouthern.edu  
• Alessandro Raschellà, Liverpool John Moores University, Italy, ale.raschella@gmail.com  
• Qingzhong Liu, Sam Houston State University, USA, liuqzsc@gmail.com  
• Antonino Orsino, Ericsson Research, Finland, antonino.orsino@ericsson.com  
• Guoru Ding, Southeast University, China, dr.guoru.ding@ieee.org  
• Xiaojun Ruan, California State University, USA, xiaojun.ruan@csueastbay.edu  
• Qing Yang, University of North Texas, USA, Qing.yang@unt.edu  
• Massimo Condoluci, King’s College London, UK, massimo.condoluci@kcl.ac.uk  
• Zhonghong Ou, Beijing University of Posts and Telecommunications, China, 

zhonghong.ou@bupt.edu.cn  
• Kamel Tourki, Huawei, France, kamel.tourki@gmail.com  
• Chau Yuen, Singapore University of Technology and Design (SUTD), Singapore, yuenchau@sutd.edu.sg  
• Jakob Hoydis，Nokia-Bell-Labs，France, jakob.hoydis@nokia-bell-labs.com  
• Symeon Chatzinotas, University of Luxembourg, Luxembourg, Symeon.Chatzinotas@uni.lu  
• Miaomiao Dong, City University of Hong Kong, mmdong2-c@my.cityu.edu.hk  
• Tianyang Bai, Qualcomm Corporate R&D, USA, tianybai@gmail.com  
• Yan Zhang, University of Oslo, Norway, yanzhang@ieee.org  
• Qihui Wu, Nanjing University of Aeronautics and Astronautics, China, wuqihui2014@sina.com  
• A. Nallanathan, Queen’s Mary University of London, UK, arumugam.nallanathan@kcl.ac.uk  
• Octavia Dobre, Memorial University, Canada, odobre@MUN.CA  
• Daniel Benevides da Costa, Federal University of Ceará, Brazil, danielbcosta@ieee.org  
• Marco Di Renzo, CNRS - CentraleSupelec - Univ Paris-Sud, France, marco.di.renzo@gmail.com  
• Himal A. Suraweera, University of Peradeniya, Sri Lanka, himal@ee.pdn.ac.lk  
• Nghi H. Tran, University of Akron, USA, nghi.tran@uakron.edu  
• Phee Lep Yeoh, University of Sydney, Australia, phee.yeoh@sydney.edu.au  
• Jinhong Yuan, University of New South Wales, Australia, jinhong@ee.unsw.edu.au  
• David López-Pérez, Bell Labs Alcatel-Lucent, Ireland, david.lopez-perez@nokia-bell-labs.com  
• George C. Alexandropoulos, Huawei Technologies France, alexandg@ieee.org  
• Kyeongjin Kim, Mitsubishi Electric Research Laboratories, USA, kkim@merl.com  
• George K. Karagiannidis, Aristotle University of Thessaloniki, Greece, geokarag@auth.gr  
• Le-Nam Tran, University College Dublin, Ireland, nam.tran@ucd.ie  

Academic 

Industries 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

 Finished Activities---6 items 

• Special Issue: IEEE ACCESS 

• Special Issue: IEEE JSAC 

• Special Issue: IEEE Com. Mag. 

• IEEE SPAWC 2017 

• IEEE INFOCOM 2018 Workshop 

• International School on 5G Systems  

Finished activities 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Finished activities 

IF: 3.244 

Special Issue: IEEE ACCESS 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

 Topics of interest include: 
• Modelling of social behaviors and interactions toward efficient networking 

and/or computing 
• Economy for social-aware networking and computing 
• Socially enabled resource allocation in wireless networks 
• Game theoretic formulation for networking and/or computing of interacting 

entities 
• Socially-enhanced wireless networking technologies such as device-to-

device (D2D) communications, Internet of Things (IoT), vehicular networks, 
LTE-U, and network virtualization 

• Socially enabled mobile computing frameworks, algorithms and 
experiments 

• Mobile cloud computing assisted by socially enabled techniques, such as 
offloading and caching 

• Social-aware content sharing and distributed storage in mobile 
communications 

• Privacy, trust and security for socially enabled networking and computing 
• Mobile social networking systems and prototypes 

Finished activities 

http://ieeeaccess.ieee.org/special-sections-closed/socially-enabled-networking-computing/  

Special Issue: IEEE ACCESS 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

 Guest Editors 

 Yongpeng Wu (Lead) 
• Technical University of Munich 
• yongpeng.wu2016@gmail.com  

 Ashish Khisti 
• University of Toronto 
• akhisti@ece.utoronto.ca 

 Chengshan Xiao 
• Missouri University of Science and Technology 
• xiaoc@mst.edu 

Finished activities Special Issue: IEEE JSAC 

 IEEE JSAC:  
 Special Issue on “Physical Layer Security for 5G Wireless Networks” 

 Giuseppe Caire 
• Technical University Berlin 
• caire@tu-berlin.de 

 Kai-Kit Wong 
• University College London 
• kai-kit.wong@ucl.ac.uk 

 Xiqi Gao 
• Southeast University 
• xqgao@seu.edu.cn 

Vice Chair 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Finished activities 

IF: 8.085 

Special Issue: IEEE JSAC 

• Fundamental aspects of physical layer security 
in 5G systems 

• Security threats and countermeasures for 
massive MIMO technology 

• Secure transmission in heterogeneous networks 

• Security for millimeter wave communications 
• Security for full duplex communications 
• Security provisioning in NOMA 
• Cross-layer design for secure communications 
• Practical test beds for physical layer security 

 Research Interests: 

https://www.comsoc.org/jsac/cfp/physical-layer-security-5g-wireless-networks  
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IEEE Technical Committee on Cognitive Networks (TCCN) 

http://www.comsoc.org/commag/cfp/multi-access-mobile-edge-computing-heterogeneous-iot  

Finished activities 

IF: 10.435 

Funding member 

Special Issue: IEEE Com. Mag. 
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Topics  

Special Issue: IEEE Com. Mag. 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Finished activities IEEE SPAWC 2017 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Finished activities IEEE SPAWC 2017 

http://spawc2017.org/docs/ieeespawc2017_brochure_web.pdf  
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Finished activities IEEE INFOCOM 2018 Workshop 

 Workshop Organizers 

• Yin Sun, Auburn University 

• Anthony Ephremides, University of Maryland 

 Technical Program Co-chairs 

• Yin Sun, Auburn University  

• Anthony Ephremides, University of Maryland 

• Bo Bai, Huawei 

http://www.itsoc.org/news-events/recent-news/the-first-workshop-on-the-age-of-information  

Vice chair 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

•  Age of Information Analysis and Optimization 

•  Age-based Source and Channel Coding 

•  Age of Information and Information Theory 

•  Real-time Signal Tracking and Estimation 

•  Age of Channel State Information 

•  Age of Information in Robotics and Control Systems 

•  Age of Information and Security 

•  Age of Information and Networking 

•  Age of Information and Game Theory 

•  Data Freshness in Caches and Databases 

•  Fresh Big Data 

•  Fresh Data for Online Learning 

•  Applications of Age of Information 

 

 Topics of Interests: 

Finished activities IEEE INFOCOM 2018 Workshop 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

School Objective:  
• Teach the main features of emerging 5G 

technologies from the networking perspective.  
• Students had the opportunity to participate in a 

stimulating forum of scientists, to present their 
own work, to obtain feedbacks and to start up 
collaborations.  

 

School Topics:  
• Background on 5G wireless communication 

concepts,  
• IoT paradigm,  
• Broadcast/multicast convergence in next-

generation networks,  
• D2D/M2M communications in 5G networks.  
 

School Organizers: 
• University Mediterranea of Reggio Calabria – 

DIIES Dep. (Italy) 
• Peoples’ Friendship University of Russia (RUDN 

University) (Russia) 
• Tampere University of Technology (Finland) 
• IEEE BTS Italy Chapter  

International School on 5G Systems  Finished activities 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

 Ongoing Activities—2 items 

• Special Issue: IEEE ACCESS 

• IEEE SPAWC 2018 

Ongoing Activities 
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IEEE Technical Committee on Cognitive Networks (TCCN) 

Ongoing Activities 

 IEEE Access:  
 Special Issue on “Innovative Spectrum Sharing Techniques for D2D communications” 

 Guest Editors 
 Dr. Li Wang (Lead) 

• Beijing university of Posts and Telecommunications, BUPT, China 
• liwang@bupt.edu.cn 

 Dr. Mauro Fadda 
• Electronic and Information Engineering at the University of Cagliari, Italy 
• mauro.fadda@diee.unica.it 

 Dr. Vlad Popescu 
• Transilvania University of Brasov, Romania 
• vlad.popescu@unitbv.ro 

 Dr. Adrian Kliks 
• Poznan University of Technology, Poland 
• adrian.kliks@put.poznan.pl 

 Dr. Alexander M. Wyglinski 
• Associate Professor of Robotics Engineering at Worcester Polytechnic 

Institute, Worcester, MA, USA, as well as the Director of the Wireless 
Innovation Laboratory (WI Lab) 

• alexw@wpi.edu 

Special Issue: IEEE Access 
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 Security and privacy for D2D communications; 

 Vehicle-to-anything (V2X) communications; 

 Machine-to-Machine (M2M) communications; 

 Novel services and applications; 

 Biologically-inspired techniques for D2D 

spectrum management 

 Deep and reinforcement learning for D2D; 

 IoT architectures for D2D; 

 Social networking for D2D; 

 D2D sensor networks and cyber-physical 

systems; 

 Visual light communications-based D2D; 

 Satellite communications and deep space-

based D2D networks; 

 D2D test-beds, prototypes, and 

implementations. 

 D2D network performance evaluation; 

 D2D network design; 

 D2D communications for 5G networks; 

 Cognitive radio and dynamic spectrum 

sharing for D2D deployment in TVWS; 

 Spectrum regulation and management aspects 

for D2D networks; 

 Energy and spectral efficiency; 

 Software Defined Networks (SDN) and 

Software Defined Radio (SDR) for D2D 

communications; 

 D2D standardization; 

 Interference and power control; 

 Radio resource allocation and scheduling; 

 D2D non-orthogonal multiple access (NOMA) 

frameworks; 

 Topics 

Ongoing Activities 
Special Issue: IEEE Access 
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Ongoing Activities 

 𝟏𝟗𝒕𝒉 IEEE International Workshop on Signal Processing Advances in Wireless 

Communications (SPAWC 2018) 

 Objective: 
• Advances in signal processing for wireless communications networking 
• Advances in information theory 

 Particular focus on the areas 
 Machine learning and data analytics 

• Physical-layer security and privacy 
• Biological communications and signal processing 
• 5G and beyond 

 Special session proposals and regular papers are being 
 Reception 

• Distributed resource allocation and scheduling 
• Convex and non-convex optimization; game theory for communications 
• Heterogeneous networks, small cells 
• Millimeter wave, 60 GHz communications 
• Full duplex systems 
• Cognitive radio and networks 
• Cooperative sensing, compressed sensing, sparse signal processing 
• Machine-to-machine, device-to-device communications 
• Modeling, estimation and equalization of wireless channels 
• Acquisition, synchronization, localization and tracking 
• Low latency & delay-limited communications 
• Signal processing for optical, satellite, and underwater communications 
• Energy efficiency and energy harvesting 

 Solicited in the general areas  
• Smart antennas, MIMO systems, massive 

MIMO, and space-time processing 
• Reliable wireless communications for 

autonomous vehicles 
• Signal processing for ad-hoc, multi-hop, and 

sensor networks 
• Cooperative communication, coordinated 

multipoint transmission and 

IEEE SPAWC 2018 

Organizer: Bo Bai and Trung Q. Duong 
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Thank  you ! 

Welcome! 
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