UAV Applications over Cellular Networks:
Sensing, Communication, and Control

Zhu Han, John and Rebecca Moores Professor
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Abstract: The emerging unmanned aerial vehicles (UAVs) have been playing an increasing role in the
military, public, and civil applications. Very recently, 3GPP has approved the study item on enhanced
support to seamlessly integrate UAVs into future cellular networks. Unlike terrestrial cellular networks,
UAV communications have many distinctive features such as high dynamic network topologies and
weakly connected communication links. In addition, they still suffer from some practical constraints
such as battery power, no-fly zone, etc. As such, many standards, protocols, and design
methodologies used in terrestrial wireless networks are not directly applicable to airborne
communication networks. Therefore, it is essential to develop new communication, signal processing,
and optimization techniques in support of the ultra-reliable and real-time sensing applications, but
enabling high data-rate transmissions to assist the terrestrial communications in LTE. In this talk, we
discuss three scenarios: First, for UAV sensing applications, we obtain realtime profiling of fine-grained
air quality index distribution using sparse optimization techniques. Second, for UAV communication
scenarios, we conduct spectrum sharing planning for UAV relaying systems to enhance 5G
communications. Finally, to control a large number of UAVs, we propose mean field game approaches.
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plex Physical & Soci-Economical Systems,” collaborative with University of Cali-
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out of a total of $500,000, 2011-2014 (Co-PI at submission. Change to PI since
original PI left).

Principal Investigator of “IHCS: Collaborative Research: Compressive Spec-
trum Sensing in Cognitive Radio Networks,” collaborative with Rice University,
National Science Foundation, ECCS-1028782, funded, $256,000 out of a total of
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ory Research,” Air Force Office of Scientific Research, FA9453-8-2-0252, funded,
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28. Principal Investigator of “A Context Aware Framework for Optimized Resource
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ican University of Beirut and Nanyang Technological University, Qatar National
Research Fund, NPRP 4 - 347 - 2 - 127, funded, $125,000 out of a total of $400,000,
2012-2015.

29. Co-Principal Investigator of “Super-Resolution Signal Processing for Lidar,”

Optical Air Data Systems, L.L.C., funded, $90,433, 2005.
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. Hung Nguyen, Ph.D. 2017, “Big Data Optimization for Distributed Resource Man-
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Utility Of Virtualized Network Debugging Using Openflow As Visualization Of
Packets And Software Defined Networking,” joint with Professor Deniz Gurkan.

Lanchao Liu, Ph.D. 2014, “Big Data Optimization for Modern Communication
Networks,” winner of National Excellent Ph.D Student Scholarship.

Najmeh Forouzandeh Mehr, Ph.D. 2013, “Game Theoretical Framework for Dy-
namic Control in Smart Grid”.

Nam Tuan Nguyen, Ph.D. 2013, “A Nonparametric Bayesian Framework For Mo-
bile Device Security And Location Based Services”.



VISITORS

15. Guanbo Zheng, Ph.D. 2013, joint with professor Rong Zheng, “Toward Reliable
and Robust Wireless Personal Area Networks”.

16. Mohammad Esmalifalak, Ph.D. 2013, “Attack and Defense Mechanisms for State
Estimation in Smart Grid”.

17. Thanh Le, M.S. 2013, “Sequential Learning for Passive Monitoring of Multi-Channel
Wireless Network”.

18. Yi Huang, Ph.D. 2012, “A Quickest Detection Framework for Smart Grid”.

19. Tina Mathews, M.S. 2012, “USRP2 Implementation of Compressive Sensing based
Channel Estimation in OFDM”.

20. Zhou Yuan, Ph.D. 2012, “A Framework Of Belief Propagation and Game Theory
for Cognitive Radio Security and Routing”.

21. Jia Meng, Ph.D. 2010, “Compressive Sensing Applications for Wireless Communi-
cations”.

22. Barsha Shrestha, MS. 2008, “Wireless Access in Vehicular Environments using Bit
Torrent and Bargaining,”.

23. Yong Xiao, Postdoc, now in Arizona State University, AZ.

24. Samir Medina Perlaza, Ph.D. Supelec, France, joint with Princeton University, now
in Inria, France.

25. Walid Saad, Postdoc, Ph.D. University of Oslo, joint with Princeton University,
now in professor in University of Miami.

26. Yingying Li, Postdoc, Ph.D. University of California, Los Angeles, joint with Rice
University, now in Wall street.

e Professor Dusit (Tao) Niyato, School of Computer Engineering, Nanyang University,

Singapore, Feb - Mar. 2008, July 2011

Professor Husheng Li, Department of EECS, University of Tennessee, TN, Oct. 2008
Professor Are Hjgrungnes, UNIK, University of Oslo, Norway, Dec. 2008

Dr. Nam Tran Nguyen, University of New South Wales, Australia, Jan. 2009

Dr. Ninoslav Marina, University of Oslo, Norway, Feb. 2009

Professor Ekram Hossain, University of Manitoba, Canada, Feb. 2009

Professor Lijun Qian, Prairie View A&M University, TX, Mar. 2009

Professor Walid, Saad, UNIK, University of Oslo, Norway, University of Miami, Mar.
2009, Mar. 2010

Professor Ruhai Wang, Lamar University, TX, Sep. 2009

Professor Ju Bin Song, Kyung Hee University, South Korean, Aug. 2009 - Aug. 2010
Dr. Quanyan Zhu, University of Illinois at Urbana-Champaign, 1L, Jan. 2010

Dr. Lei Jiang, University Autonoma de Barcelona, Spain, Jan. 2010 - Mar. 2010
Professor Wotao Yin, Rice University, TX, Jan. 2010; UCLA, CA, Apr. 2015
Professor Jake Baker, Boise State University, ID, Jan. 2010

Professor Andres Kwasinski, Rochester Institute of Technology, NY, Mar. 2010
Professor Ashutosh Sabharwal, Rice University, TX, Apr. 2010

Professor Tie Liu, Texas A&M University, TX, Apr. 2010

Professor Wei Zhang, New South Wales University, Australia, Jun. 2010

Professor Shuguang (Robert) Cui, Texas A&M University, TX, Sep. 2010

Professor Zixiang Xiong, Texas A&M University, TX, Feb. 2011, Apr. 2012



e Professor Chengshan Xiao, Missouri University of Science and Technology, Jan. 2013
e Professor Mehdi Abolhassani, College of Technology, University of Houston, Dec.

Professor Zhi Tian, Michigan Technological University, MI, Feb. 2011
Professor Yang Xiao, University of Alabama, AL, Feb. 2011

Professor Yu Cheng, Illinois Institute of Technology, IL, Mar. 2011
Professor Le Xie, Texas A&M University, TX, Mar. 2011

Professor Hamed Mohsenian-Rad, Texas Tech University, TX, Apr. 2011
Dr. Yifan Li, Nanyang Technology University, Singapore, Apr. 2011
Professor Jianwei Huang, Chinese University of Hong Kong, Dec. 2011
Professor Angela Zhang, Chinese University of Hong Kong, Dec. 2011
Professor Guogiang Mao, National University of Australia, Dec. 2011
Professor Xinbin Wang, Shanghai Jiaotong University, Dec. 2011
Professor Eryk Dutkiewicz, Macquarie University, Australia, Dec. 2011
Mr. Chen Wang, Shanghai Jiaotong University, Jan. 2012 — Jun. 2012
Professor Thad Welch, Boise State University, Feb. 2012

Dr. Wooyeol Choi, GIST, South Korea, Mar. 2012

Professor Hongyi Wu, University of Louisiana at Lafayette, Apr. 2012

Professor Rao Thammavaram, University of Louisiana at Lafayette, Apr. 2012
Professor Guowang Miao, KTH, the Royal Institute of Technology, Sweden, Jul. 2012
Professor Qing Ling, University of Science and Technology of China, Aug. 2012 —

Aug. 2013
Professor Miao Pan, Texas Southern University, Oct. 2012

2013

e Professor Qi Su, Newcastle University, UK, Jun., 2014

Dr. Yangqing Li, Beijing University of Posts and Telecommunications, Aug. 2014-

Aug. 2015

Dr. Jia You, Beijing Jiaotong University, May 2014- May 2015

Dr. Yingyu Li, Xidian University, Aug. 2014- Aug. 2016

Dr. Yun Hu, Xidian University, Aug. 2014- Aug. 2015

Professor Hang Qin, Yangtze University, China, Aug. 2014- Aug. 2015.
Professor Mingyi Hong, lowa State University, Nov. 2014

Professor Nguyen Hoang Tran, Kyung Hee University, South Korea, Dec., 2014

Professor Zaher Dawy, American University of Beirut, Lebanon, Dec. 2014
Professor Minming Ni, Beijing Jiaotong University, China, Dec. 2014
Professor Hui Yang, University of South Florida, Mar. 2015
Professor Fang Yang, Tsinghua University, China, Apr. 2015
Professor Amin Khodaei, University of Denver, Apr. 2015

Professor Chungang Yang, Xidian University, China, Mar. 2015 - Mar. 2016

Dr. Chufei Ouyang, Wuhan University, Aug. 2015- Sep. 2015.

Dr. Xiao Tang, Xi’an Jiaotong University, Sep. 2015- Aug. 2016.
Professor Shaolei Ren, University of California, Riverside, Sep. 2015.
Professor Husheng Li, University of Tennessee, Sep. 2015- Aug. 2016.
Professor Guiling Wang, NJIT, Nov. 2015,

Dr. Huu Ngoc Duy Nguyen, McGill, Nov. - Dec. 2015.

Professor Liang Xiao, Xiamen University, China, Dec. 2015.

Dr. Wenbo Wang, Tsinghua University, China, Jan.-Mar. 2016.

Dr. Xianfu Chen, VI'T, Finland, Mar.-Apr. 2016.

Professor Wei Song, University of New Brunswick, Canada, Mar.-Apr. 2016.
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Professor Yu Wang, University of North Carolina at Charlotte, May 2016.

Professor Mei Li, China University of Geosciences, August 2016 - July 2017.

Dr. Minsu Shin, Samsung, Korea, August 2016-November 2016.

Professor Xuefang Liu, Xidian University, China, September 2016 - September 2017.
Ye Yu, Beijing Institute of Technology, September 2016 - September 2018.

Hui Chen, Beijing University of Posts and Telecommunications, September 2016 -
September 2017.

Professor Haitao Xu, University of Science and Technology Beijing, October 2016 -
April 2017.

Professor YiFei Wei, Beijing University of Posts and Telecommunications, November
2016 - May 2017.

e Dr. Chen-Feng Liu, University of Oulu, Finland, December 2016.
e Dr. Liangliang Zhang, University of Electronic Science and Technology of China,

December 2016 - December 2017.
Professor Shaohua Qin, Shandong Normal University, China, December 2016— De-
cember 2017.

e Professor Francis Bui, University of Saskatchewan, Canada, July 2017 — July 2018.
e Professor Francis Bui, University of Ulsan, South Korea, July 2017 — July 2018.
e Dr. Xuelin Cao, Northwestern Polytechical University, China, September 2017 —

September 2018.

Dr. Zhikun Wu, Beijing Institute of Technology, China, September 2017 — September
2018.

Dr. Chunxia Su, Harbin Engineering University, China, September 2017 — September
2018.

Dr. Chuanyin Li, Xidian University, China, September 2017 — September 2018.

Dr. Di Zhou, Xidian University, China, September 2017 — September 2018.
Professor Hongyuan Yang, Jilin University, October 2018 - October 2019.

Dr. Junhua Wang, Chongqing University, October 2018 - October 2019.

Professor Tingting Liu, Nanjing University of Posts and Telecommunications, Novem-
ber 2017 - November 2018.

Dr. Ruoguang Li, Beijing University of Posts and Telecommunications, December
2017 - December 2018.

Dr. Zhongyu Miao, Beijing University of Posts and Telecommunications, December
2017 - December 2018.

Professor Wu Fang, Suzhou Institute of Trade & Commerce, February 2018- February
2019.

Professor Jian Zhou, Anhui University of Finance and Economics, China, March 2018
- March 2019

Professor Lisheng Yang, Congqing Uiversity, China, April 2018- April 2019.

Dr. Benedetta Picano, University of Florence, Italy, May 2018 - May 2019.

Dr. Zejian Feng, Tsinghua University, China, May 2018- May 2019.

Dr. Yue Yu, Southeast University, China, September 2018- September 2019.
Professor Guobin Zhang, Dongguan University of Technology, China, September
2018- September 2019.

Professor Long Zhang, Hebei University of Engineering, China, September 2018-
September 2019.

e Dr. Ziyi Jia, Xidian University, China, October 2018-October 2019.
e Dr. Yan Zhu, Xidian University, China, October 2018-October 2019.
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Dr. Yu Zhang, Tsinghua University, China, October 2018-October 2019.

Professor Huaizhu Zhang, Jilin University, China, October 2018-October 2019.
Professor Qixun Zhang, BUPT China, October 2018-October 2019.

Lun Li, Beijing Jiaotong University, China, November 2018, November 2019.
Jingxian Liu, Beijing Jiaotong University, China, November 2018, November 2019.
Professor Li Wang, BUPT China, Janurary 2019-February 2019.

Dr. Minghui Min, Xiamen University, February 2019 - February 2020.

Professor Enchang Sun, Beijing University of Technology, April 2019 - April 2020.
Dr. Zirui Zhuang, BUPT China, June-December 2019.

Dr. Mykola Sevetnyk, National Chiao Tun University, Taiwan China, July-September
2019.

Southern Methodist University, UT Dallas, UT Arlington, Rice University, Texas A&M
University, UT Austin, Prairie view A&M University, Texas Southern University, Uni-
versity of Washington, MIT, Columbia University, Rutgers University, Wright State
University, University of Hawaii, UCLA, UIUC, SUNY Buffalo, University of Miami,
Florida International University, Arizona State University, Stanford, Virginia Tech, Ken-
tucky State University, UC Davis, George Mason University, George Washington Uni-
versity, Auburn University, University of North Carolina at Greensboro, Oregon State
University, California State University at San Diego, UC Irvine, UC Riverside, Illinois
Institute of Technology, Northwestern University, Simon Fraser University, University
of British Columbia, University of Toronto, University of Waterloo, Mcmaster Univer-
sity, Carleton University, Tshinghua University, Shanghai Jiaotong University, Zhejiang
University, Beijing University, University of Science and Technology of China, Chinese
Academy of Sciences, Xidian University, Xian Jiaotong University, Beijing University
of Posts and Telecommunications, Beijing Jiaotong University, Chinese University of
Hongkong, Hongkong University of Science and Technology, HongKong Polytech Uni-
versity, Nanyang Technological University of Singapore, National University of Singa-
pore, I2R of Singapore, INFOCOMM of Singapore, National Taiwan University, Taiwan
Chiao Tung University, Korean University, SKKU University, Kyung Hee University,
Seoul National University, KAIST University, GIST University, Qualcomm Research,
Schlumberger Research, Centerpoint, LLC, Inria France, University of Oslo, Supelec
France, University of Avignon France, University of Luxembourg, University of Oulu,
University of Florence, KTH Sweden, University of New South Wales, American Uni-
versity of Beirut, Qatar University, Texas A&M University at Qatar, Brazil Federal
University of Rio de Janeiro.

Editor

e Online Editorial Team, IEEE Transactions on Wireless Communications, 2019 -
Present

Associate Editor, IEEE Access, 2016 - Present.

Associate Editor, Journal of Communications and Networks, 2015 - Present.
Associate Editor, IEEE Transactions on Wireless Communications, 2010 - 2015.
Guest Editor, Hindawi Wireless Communications and Mobile Computing, Special
issue for Deep Learning Driven Wireless Communications and Mobile Computing,
2019.

e Guest Editor, IEEE Signal Processing Magazine Special Issue for Contactless Moni-
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toring of Critical Infrastructure, 2018.

Guest Editor, IEEE Internet of Things Journal Special Issue on Wireless Energy
Harvesting for Internet of Things, 2018.

Guest Editor, IEEE Wireless Communication Magazine on Content-Centric Collab-
orative Edge Caching in 5G Mobile Internet, 2017.

Guest Editor, IEEE Communication Magazine Special Issue on Heterogeneous Ultra
Dense Networks, 2017.

Guest Editor, IEEE Transactions on Emerging Topics in Computing, “Spectrum Shar-
ing and Aggregation for Future Wireless Networks,” 2016.

Guest Editor, IEEE Transactions on Emerging Topics in Computing, Special Issue
on “Big Data Computing for Smart Grid” 2016.

Guest Editor, IEEE Wireless Communications Magazine, Special Issue on Wireless
Powered Communications Networks, 2016.

e Guest Editor, IEEE Access, Special Issue on Ultra-Dense Cellular Networks, 2016.
e Guest Editor, EURASIP Journal on Wireless Communications and Networking the-

matic series on “Full-Duplex Radio: Theory, Design, and Applications”, 2016.

e Guest Editor, JCN Special Issue On Big Data Over Networks, 2015.
e Guest Editor, JCN Special Issue On Cyber Physical Systems, 2013.
e Guest Editor, IEEE Network Magazine, Special Issue on Security in Cognitive Radio

Networks, 2012.

Guest Editor, IEEE Journal on Selected Areas in Communications, “Cooperative
Networking: Challenges and Applications,” 2011.

Guest Editor, Special Issue on Game Theory in Wireless Networks, EURASIP Journal
on Advances in Signal Processing, 2009.

Guest Editor, Special Issue on Fairness of Radio Resource Management Techniques in
Wireless Networks, EURASIP Journal on Wireless Communications and Networking,
2009.

Guest Editor, Special Issue on Cross-layer Optimized Wireless Multimedia Commu-
nications, Journal of Advances in Multimedia, 2007.

Conference Organizer

Workshop co-Chair, Edge Machine Learning for 5G Mobile Networks and Beyond,
IEEE International Conference on Communications, 2020.

e General Chair, MobiQuitous, 2019.
e TPC Co-chairs, IEEE Smartgridcom, 2019.
e Workshop Organizer, Wireless Energy Harvesting Communication Networks, IEEE

Globecom, 2018.
Workshop Organizer, 5G Ultra Dense Networks, IEEE International Conference on
Communications, 2018.

e Publicity Chair, the 23rd Asia Pacific Conference on Communications, 2017.
e Publication Co-Chair, IEEE International Conference on Communications in China,

2017.

Steering Committee, Wireless Energy Harvesting Communication Networks Work-
shop, IEEE Globecom, 2016.

TPC Co-Chair, Wireless Communications Systems Symposium, IEEE International
Conference on Communications in China, 2016.

TPC Chair, IEEE International Conference on Communications, Workshop on Wire-
less Physical Layer Security, 2016.
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e TPC Chair, the 2nd International Conference on Big Data Computing and Commu-
nication (BIGCOM), 2016.

e TPC Chair, IEEE Workshop on Wireless Powered Communication Networks (WPC-
Nets), together with IEEE WCNC 2016.

e Chair, IEEE GlobalSTP 2014 Workshop on Game Theory for Signal Processing and
Communications, 2014.

e Organizing Committee, IEEE International Conference on Communications, Work-
shop on Wireless Physical Layer Security, 2015.

e Symposium Chair, Wireless Networking, IEEE International Conference on Commu-
nications in China, 2013.

e General Chair, 1st IEEE INFOCOM Workshop on Communications and Control for
Sustainable Energy Systems: Green Networking and Smart Grids, 2012.

e TPC Chair, IEEE INFOCOM Workshop on Communications and Control for Smart
Energy Systems (CCSES), 2013, 2014.

e Program Chair, International Workshop on Practical Issues and Applications in Next
Generation Wireless Networks (PINGEN), in conjunction with ACM MOBICOM
2012, Istanbul, Turkey, August 22-26, 2012.

e Organizing Committee, Communications Technologies for Smart Grid, IEEE Globe-
com Workshop, 2011.

e Wireless Communications Symposia Chair, IEEE International Conference on Com-
puter Communications and Networks (ICCCN) Conference, 2011.

e Wireless Communications Symposia Co-Chair, 74th IEEE Vehicular Technology Con-
ference (VTC), Fall 2011.

e Communication and Information Theory Symposia Co-Chair of the 6th International
Wireless Communications and Mobile Computing Conference (IWCMC), 2010 (best
symposium), 2012.

e Local Chair of The Seventh International ICST Conference on Heterogeneous Net-
working for Quality, Reliability, Security and Robustness (QShine), 2010.

e Publicity Co-chair of Conference on Decision and Game Theory for Security (GameSec),
2010.

e Cooperative and Cognitive Networks Workshop Co-Chair of International Wireless
Communications and Mobile Computing Conference (IWCMC 2009).

e MAC Symposium Vice Chair of IEEE Wireless Communications and Networking
Conference, 2008.

e Publicity Chair of Cognitive Radio Workshop with IEEE International Symposium
on Personal, Indoor and Mobile Radio Communications (PIMRC) 2008, 2012.

Tutorials

“UAV Applications over Cellular Networks: Sensing, Communication, and Computa-

tion,” IEEE International Conference on Communication (ICC) 2019.

e “UAV-based Sensing and Communications for 5G and Beyond,” IEEE/CIC Interna-
tional Conference on Communication in China (ICCC) 20109.

e “Signal Processing for Big Data Analytics: Fundamental and Applications,” IEEE
Global Communications Conference (Globecom), 2018.

e “Big Data Signal Processing for Communication Networks,” IEEE Global Communi-
cations Conference (Globecom), 2017.

e “5G Wireless Communications: Enabling Technologies and Resource Management,”

IEEE Global Communications Conference (Globecom), 2016.
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“Full-Duplex Communications and Networks,” IEEE International Conference on
Communications in China (ICCC), 2016.

“Distributed Resource Allocation for 5G Communications and Networks,” IEEE In-
ternational Conference on Communications (ICC), 2016.

“Full-Duplex Communications and Networks: Fundamentals, Technologies, and Ap-
plications,” IEEE Global Communications Conference (Globecom) 2015.

“Resource Allocation for Full-Duplex Communication and Networks,” IEEE Interna-
tional Conference on Communication (ICC) 2015.

“Full-Duplex Wireless Communication and Networks: Key Technologies and Appli-
cations”, IEEE International Conference on Communication in China (ICCC) 2014.
“Game-theoretic Methods for Device-to-Device Communications”, IEEE International
Conference on Communication (ICC) 2014.

“Wireless Device-to-Device Communications and Networks”, IEEE Global Commu-
nications Conference (Globecom) 2013.

“Smart Grid Communications and Networking”, IEEE International Conference on
Communication (ICC) 2013.

“Resource Allocation in Wireless Physical Layer Security,” IEEE Wireless Commu-
nications and Networking Conference (WCNC) 2013.

“Device to Device Communication for Next Generation Wireless Networks”, IEEE
International Conference on Communication in China (ICCC) 2013.

e “Smart Grid Communications and Networking,” CHINACOM-2012.
e “Application of Game Theory for Designing Cognitive Radio Networks,” IEEE Inter-

national Conference and Communication (ICC) 2010.

“Coalitional Game Theory in Wireless Networks,” IEEE Wireless Communications
and Networking Conference (WCNC) 2010.

“Game Theory for Cognitive Radio Networks,” IEEE Global Communications Con-
ference (Globecom) 2009.

Technical Program Committee

Member of Technical Program Committee of IEEE/ACM INFOCOM, 2011-2020.
Member of Technical Program Committee of IEEE Global Communications Confer-
ence, 2005-2019.

Member of Technical Program Committee of IEEE International Conference on Com-
munications, 2004-2020.

Member of Technical Program Committee of IEEE Wireless Communications and
Networking Conference, 2005-2020.

e Member of Technical Program Committee of IEEE SmartGridComm, 2012-2019.
e Member of Technical Program Committee of IEEE GlobalSIP, 2014-2018.

Member of Technical Program Committee of IEEE International Conference on Dis-
tributed Computing Systems (ICDCS) 2019.

Member of Technical Program Committee of IEEE COMNETSAT 2019.

Member of Technical Program Committee of IEEE SPAWC 2019.

Member of Technical Program Committee of IEEE WiSEE, 2018, 2019.

Member of Technical Program Committee of IEEE COMNETSAT, 2018.

Member of Technical Program Committee of IEEE 7th International Conference on
Cloud Networking (CloudNet), 2018, 2019

Member of Technical Program Committee of International Conference on Computing,
Networking and Communications (ICNC), 2019, 2020

15



Member of Technical Program Committee of IEEE International Conference on Com-
puter Communications and Networks (ICCCN) Conference, 2007, 2009, 2014, 2017.

e Member of Technical Program Committee of IEEE Milcom, 2016, 2017, 2018, 2019.
e Member of Technical Program Committee of International Conference on Wireless

Communications and Signal Processing, 2017-2020.

Member of Technical Program Committee of IEEE International Symposium on New
Frontiers in Dynamic Spectrum Access Networks (DYSPAN), 2011.

Member of Technical Program Committee of IEEE 10th International Symposium
of Modeling and Optimization of Mobile, Ad Hoc, and Wireless Networks (WiOpt),
2012, 2013, 2014.

Member of Technical Program Committee of IEEE Conference on Communications
and Network Security, 2013.

Member of Technical Program Committee of IEEE International Conference on Green
Computing and Communications, 2013

Member of Technical Program Committee of IEEE International Conference on Com-
munications, Workshop SmallNets, 2013.

Member of Technical Program Committee of 8th international conference on Wireless
algorithms, systems, and applications, 2013.

Member of Technical Program Committee of Conference on Decision and Game The-
ory for Security (GameSec), 2012.

Member of Technical Program Committee of IEEE/CIC International Conference on
Communications in China, 2012, 2014, 2017, 2019.

Member of Technical Program Committee of the 10th IEEE International Conference
on Mobile Ad hoc and Sensor Systems (MASS), 2013.

Member of Technical Program Committee of the 8th International workshop on Re-
source Allocation and Cooperation in Wireless Networks, 2012.

Member of Technical Program Committee of 2012 International Conference on Wire-
less Communications and Signal Processing, 2012, 2014.

Member of Technical Program Committee of Fifth International Workshop on Com-
putational Advances in Multi-Sensor Adaptive Processing (CAMSAP), 2011.
Member of Technical Program Committee of IEEE Consumer Communications and
Networking Conference 2005, 2006, 2008, 2009.

Member of Technical Program Committee of Workshop on “Cognitive Wireless Net-
works and Systems - Cognitive Radio Networking” 2009.

e Member of Technical Program Committee of ChinaCom 2008, 2009.

e Member of Technical Program Committee of IEEE International Conference on Wire-

less and Mobile Computing, Networking and Communications, 2008, 2009.

Member of Technical Program Committee of IEEE International Symposium on Per-
sonal, Indoor and Mobile Radio Communications (PIMRC) 2010, 2013, 2014, 2015,
2016, 2017, 2018, 2019.

Member of Technical Program Committee of Third IEEE Workshop on Networking
Technologies for Software Defined Radio (SDR) Networks, 2008.

Member of Technical Program Committee of First ACM International Workshop on
Medical-Grade Wireless Networks, 2009.

Member of Technical Program Committee of 3rd ICST/ACM International Workshop
on Game Theory in Communication Networks, Gamecomm?2009, 2009.

Member of Technical Program Committee of Cognitive Wireless Communications and
Networking (CWCN) Workshop, 2009.
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Member of Technical Program Committee of IEEE Vehicular Technology Conference
Spring, 2004, Fall, 2007, Fall 2008, Spring 2009, Spring 2010, Spring 2011, Fall 2012.
Member of Technical Program Committee of International Wireless Communications
and Mobile Computing Conference 2007, 2009.

Member of Technical Program Committee of The 8th IEEE International Symposium
on a World of Wireless, Mobile and Multimedia Networks (IEEE WoWMoM 2007),
2007.

Member of Technical Program Committee of International Symposium on Multimedia
over Wireless (WirelessCom), 2005, 2006.

Member of Technical Program Committee of International Wireless Communication
and Mobile Computing Conference (IWCMC), 2006, 2008, 2014, 2017, 2018, 2019.
Member of Technical Program Committee of IEEE Canadian Conference on Electrical
& Computer Engineering (CCECE), 2018.

Member of Technical Program Committee of 12th Communications and Networking
Simulation Symposium (CNS’09).

Member of Technical Program Committee of International Conference on Quality of
Service in Heterogeneous Wired/Wireless Networks (QShine), 2004, 2005, 2006.
Member of Technical Program Committee of Workshop on Game Theory for Networks
(GameNets) in First International Conference on Performance Evaluation Method-
ologies and Tools, 2006.

Member of Technical Program Committee of International Conference on Communi-
cations, Circuits and Systems, 2005, 2009.

Member of Technical Program Committee of the 15th Asia-Pacific Conference on
Communications, 2009.

Plenary, Keynote and Invited Talk in Conference

Keynote, “Signal Processing for Big Data Analytics,” 5th IEEE International Con-
ference on Big Data Analysis, Xiamen, China, 2020.

Keynote, “Resource Allocation for Full Duplex Communication and Networks,” Full
Duplex Workshop at IEEE International Conference on Communications, Shanghai,
China, 2019.

Distinguished Lecture, “Signal Processing for Big Data Analytics,” International Con-
ference on Computing, Networking and Communication, Honolulu, HA, February
2019.

Keynote Talk, “Mean Field Game for Ultra Dense Networks,” 8th EAI International
Conference on Game Theory for Networks, Seoul, South Korea, April 2018.

Invited Talk, “Big Data Analysis for Smart Grid,” International Conference on Com-
puting, Networking and Communications, Hawaii, March 2018.

Plenary Talk, “Case Study of Big Data Analysis for Smart Grid,” IFOST, Ulsan,
Korea, May 2017

Plenary Talk, “Full Duplex Communication and its Impact on Wireless Networking”,
IEEE Globecom Full Duplex Wireless Communications Workshop, Washington DC,
2016.

Keynote Speech, “Big Data Analysis: Techniques and Applications,” DELTA Summer
workshop, Finland, August 2016.

Invited Talk, “Resource Allocation in Small Cell Networks with Massive MIMO,”
International Conference on Computing, Networking and Communications, Hawaii,
February 2016.
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Invited Talk, “Multi-Block ADMM for Big Data Optimization in Smart Grid,” In-
ternational Conference on Computing, Networking and Communications, Anaheim,
CA, February, 2015.

Keynote Speak, “Wireless Device-to-Device Communications and Game Theoretical
Resource Allocation,” International Workshop on Wireless Networks: Communica-
tion, Cooperation and Competition, Hammamet, Tunisia, May 2014.

Plenary Talk, “Cooperation for Cognitive Radios,” the 4" International Workshop on
Game Theory in Communication Networks (Gamecomm), Paris, France, May 2011.

Other Services

Best Paper Award Committee, IEEE International Conference on Communication,
2018

Publication Award Committee, IEEE ComSoc Technical Committee on Cognitive
Networks (TCCN), 2017, 2018

Award Board Member, IEEE ComSoc Multimedia Communications Technical Com-
mittee (MMTC), 2010-2014.

Panel, “The Data Scientist: Are they the missing link of analytics-enabled transfor-
mation?” Utility Analytics Week, Atlanta, GA, September, 2013.

Proposal, Book and Journal Reviewer

National Science Foundation Panelist

US Department of Energy Panelist

American Association for the Advancement of Science Panelist

Furopean Research Council Panelist

The Research Grants Council (RGC) of Hong Kong;

U.S.-Israel Binational Science Foundation;

Canada Foundation for Innovation;

Cambridge University Press; John Wiley & Sons, Inc.;

IEEE Transactions on Information Theory; IEEE Transactions on Communications;
IEEE Journal on Selected Areas on Communications, IEEE Transactions on Wire-
less Communications; IEEE Transactions on Signal Processing; IEEE Transactions
on Mobile Computing; IEEE Transactions on Image Processing; IEEE Transactions
on Circuits and Systems for Video Technology; IEEE Communication Letters; IEEE
Signal Processing Magazine; IEEE Network Magazine; IEEE Communications Mag-
azine; IEEE Transactions on Broadcasting; IEEE Internet of Things Journal IEEE
Transactions on Computational Intelligence and Al in Games; IEEE Transactions on
Circuits and Systems I; Optimization and Engineering; Wiley Wireless Communica-
tions & Mobile Computing; EURASIP Journal on Applied Signal Processing; ACM
Mobile Computing and Communications Review; IEE Proceeding on Communica-
tions; Transactions on Computational Intelligence and Al in Games.

University Services

Cougar Chair Leadership Academy

Director of Computer System Engineering MS Program
College Promotion and Tenure Committee

Faculty Search Committee

Graduate Course Committee

Graduate Admission Committee
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PUBLICATIONS

e ECE Faculty Goal Setting Committee

Textbooks

1.

Zhu Han and K. J. Ray Liu, Resource Allocation for Wireless Networks: Basics,
Techniques, and Applications, Cambridge University Press, UK, April, 2008.

. Ekram Hossain, Dusit Niyato, and Zhu Han, Dynamic Spectrum Access and Man-

agement in Cognitive Radio Networks, Cambridge University Press, UK, 2009.

Zhu Han, Dusit Niyato, Walid Saad, Tamer Basar, and Are Hjgrungnes, Game
Theory in Wireless and Communication Networks: Theory, Models and Applica-
tions, Cambridge University Press, UK, 2011.

Zhu Han, Husheng Li, and Wotao Yin, Compressive Sensing for Wireless Networks,
Cambridge University Press, UK, 2013 (Chinese version by Tsinghua University
Press Limited 2014).

Lingyang Song, Dusit Niyato, Zhu Han, and Ekram Hossain, Wireless Deuvice-
to-Device Communications and Networks, Cambridge University Press, UK, 2015
(Chinese version by China Machine Press 2016).

Zhu Han, Mingyi Hong, and Dan Wang, Signal Processing and Networking for Big
Data Applications, Cambridge University Press, UK, 2017.

Lingyang Song, Risto Wichman, Yonghui Li, and Zhu Han, Full-Duplex Commu-
nications and Networks, Cambridge University Press, UK 2017.

Zhu Han, Dusit Niyato, Walid Saad, and Tamer Basar, Game Theory for Next-
Generation Wireless and Communication Networks: Modeling, Analysis, and De-
sign, Cambridge University Press, UK, 2019.

. Dusit Niyato, Nguyen Cong Luong, Ping Wang, and Zhu Han, Auction Theory for

Data Communications and Networking: Fundamentals and Applications, contract
with Cambridge University Press, UK.

Edited Book

10.

Ekram Hossain, Zhu Han, and Vincent Poor, Smart Grid Communications and
Networking, Cambridge University Press, UK, 2012 (Chinese version by Publishing
House of Electronic Industry, China, 2013).

Research Monograph Books

1.

Hongliang Zhang, Lingyang Song, and Zhu Han, “UAV Communications over Cel-
lular Networks,” submitted to Springer Science 4+ Business Media, LLC.

. Miao Pan, Jinyi Wang, Sai Mounika Errapotu, Xinyue Zhang, Jiahao Ding, and

Zhu Han, “Big Data Analytics: Privacy for Cyber-Physical Systems,” Springer
Science + Business Media, LLC, 2019.

. Huaqing Zhang, Sami Khairy, Lin X. Cai, and Zhu Han, “Resource Allocation in

Unlicensed Long Term Evolution HetNets,” Springer Science + Business Media,
LLC, 2017.

. Zhu Han, Yunan Gu, and Walid Saad, “Matching Theory for Wireless Networks,”

Springer Science + Business Media, LLC, 2017.
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10.

. Yanru Zhang and Zhu Han, “Contract Theory For Wireless Networks,” Springer

Science 4+ Business Media, LLC, 2017.

. Hongliang Zhang, Lingyang Song, Zhu Han, and Yingjun (Angela) Zhang, “Hyper-

graph Theory in Wireless Communication Networks,” Springer Science + Business
Media, LLC, 2017.

Tianyu Wang, Lingyang Song, Walid Saad, and Zhu Han, “Overlapping Coali-
tion Formation Games in Wireless Communication Networks,” Springer Science +
Business Media, LLC, 2016.

. Yun Liao, Tianyu Wang, Lingyang Song and Zhu Han, “Listen and Talk: Full-

duplex Cognitive Radio Networks,” Springer Science + Business Media, LLC, 2016.

. Dan Wang and Zhu Han, “Sublinear Algorithms for Big Data Applications,” Springer

Science 4+ Business Media, LLC, 2015.

Chen Xu, Lingyang Song and Zhu Han, “Resource Management for Device-to-
Device Underlay Communication,” Springer Science + Business Media, LLC, 2013.

Book Chapters

1.

Haijun Zhang, George K. Karagiannidis, and Zhu Han, “Power Control in Full Du-
plex Ultra-Dense Networks,” Ultra-Dense Networks, Cambridge University Press,
Cambridge, UH, editors: Haijun Zhang, Jemin Lee, Tony S. Quek and Chih-Lin I,
2019

. Mbazingwa E. Mkiramweni, Chungang Yang, Zhu Han, “Mean Field Games for

5G Ultra-Dense Networks: A Resource Management Perspective,” Ultra-Dense
Networks for 5G and Beyond: Modelling, Analysis and Design, Wiley, Hoboken,
NJ, editors: Trung Q. Duong, Xiaoli Chu, and Himal A Suraweera, 2019.

. Huaqing Zhang and Zhu Han, “Distributed Resource Allocation for Network Vir-

tualization,” Handbook of Cognitive Radio, Springer, editors: Lingyang Song and
Wei Zhang, 2019.

. Neetu Raveendran, Kaigui Bian, Lingyang Song, and Zhu Han, “A Social Choice

Theoretic Approach for Analyzing User Behavior in Online Streaming Mobile Ap-
plications,” Game Theory for Networking Applications, EAI/Springer, editors: Ju
Bin Song, Husheng Li, and Marceau Coupechoux, 2019.

. Fahira Sangare and Zhu Han, “RF Energy Harvesting Networks: Existing Tech-

niques and Hardware Technology,” Wireless Energy Harvesting for Future Wireless
Communications, Springer-Verlag New York, USA, editors: Nalin Jayakody, John
Thompson, Symeon Chatzinotas, and Salman Durrani, 2018.

. Yunan Gu, Lin Cai, Lingyang Song, and Zhu Han, “LTE-Unlicensed and Corre-

sponding Distributed Resource Allocation,” Emerging Technologies for 5G Wire-
less Systems, Cambridge University Press, editors: Vincent Wong, Robert Schober,
Wing Kwan Ng and Li-Chun Wang, 2017

. Lanchao Liu, Zhu Han, Shuguang Cui, and Vincent Poor, “Big Data Processing

for Smart Grid Security,” Big Data over Networks, Cambridge University Press,
edited by Alfred Hero, Jose’ Moura, Tom Luo, and Shuguang Cui, 2014.

. Ju Bin Song and Zhu Han, “Nonparametric Bayesian prediction of primary users’

air traffics in cognitive radio networks,” Software-Defined and Cognitive Radio
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Technologies for Dynamic Spectrum Access and Management, IGI-Global, editors:
Naima Kaabouch and Wen Chen Hu, 2014.

. Rongqing Zhang, Lingyang Song, Zhu Han, and Bingli Jiao, “Relay and Jammer

Cooperation as a Coalitional Game,” Physical Layer Security in Wireless Com-
munications, Auerbach Publications, CRC Press, Taylor&Francis Group, editors:
Sean Zhou, Lingyang Song, and Yan Zhang, 2013.

Rongqing Zhang, Lingyang Song, Zhu Han, and Bingli Jiao, “Ascending Clock
Auction for Physical Layer Security,” Physical Layer Security in Wireless Com-
munications, Auerbach Publications, CRC Press, Taylor&Francis Group, editors:
Sean Zhou, Lingyang Song, and Yan Zhang, 2013.

Tianyu Wang, Lingyang Song, Zhu Han, and Bingli Jiao, “Dynamic Resource Allo-
cation in Cognitive Radio Relay Networks Using Sequential Auctions,” Mechanisms
and Games for Dynamic Spectrum Allocation, Cambridge University Press, editors:
H. Vincent Poor, Holger Boche, Tansu Alpcan, and Michael Honig, 2013.

Walid Saad, Zhu Han, and Are Hjgrungnes, “Coalitional Games for Cooperative
Wireless Cellular Networks,” Cooperative Cellular Wireless Networks, Cambridge
University Press, editors: Ekram Hossain, Dong In Kim, and Vijay K. Bhargava,
2011.

Ninoslav Marina, Walid Saad, Zhu Han, and Are Hjgrungnes, “Modeling Malicious
Behavior in Cooperative Cellular Wireless Networks,” Cooperative Cellular Wire-
less Networks, Cambridge University Press, editors: Ekram Hossain, Dong In Kim,
and Vijay K. Bhargava, 2011.

Guan-Ming Su and Zhu Han, “Auction Based Resource Allocation for Cooperative
Wireless Video Transmission,” Multimedia Analysis, Processing, and Communica-
tions, Springer, editors: Weisi Lin, Dacheng Tao, Janusz Kacprzyk, Zhu Li, Ebroul
Lzquierdo, and Haohong Wang, 2011.

Rajatha Raghavendra and Zhu Han, “Friend or Foe in OFDM Interference Chan-
nel,” Game Theory for Wireless Communication and Theory, Auerbach Publica-
tions, Taylor & Francis Group, editors: Yan Zhang and Mohsen Guizani, 2011.

Jianwei Huang and Zhu Han, “Game Theory for Dynamic Spectrum Access,” in-
vited, Cognitive Radio Networks: Architectures, Protocols and Standards, Auer-
bach Publications, Taylor & Francis Group, editors: Yan Zhang, Jun Zheng and
Hsiao-Hwa Chen, 2010.

Yan Sun and Zhu Han, “Trusted Cooperative Transmission: Turning a Security
Weakness into Security Enhancement,” Securing Wireless Communications at the
Physical Layer, editors: Ruoheng Liu and Wade Trappe, Springer-Verlag, 2009.

Zhu Han and H. Vincent Poor, “Impact of Cooperative Transmission over Network
Routing,” Cooperative Wireless Communications, Auerbach Publications, Taylor
and Francis Group, editors: Yan Zhang, Hsiao-Hwa Chen and Mohsen Guizani,
2009.

Zhu Han, “Degrees of Cooperation in Dynamic Spectrum Access for Distributed
Cognitive Radios,” invited, Cognitive Wireless Communication Networks, Springer,
editors: Ekram Hossain and Vijay K. Bhargava, 2007.
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Transaction/Magazine/Letter Publications

Published or Accepted

1.

10.

11.

12.

13.

Li-Chun Wang, Yung-Sheng Chao, Shao-Hung Cheng, and Zhu Han, “An In-
tegrated Affinity Propagation and Machine Learning Approach for Interference
Management in Drone Base Station,” to appear IEEE Transactions on Cognitive
Communications and Networks.

. Haobo Zhang, Hongliang Zhang, Lingyang Song,Yonghui Li,, Zhu Han, and H.

Vincent Poor, “Peer-to-Peer Energy Trading in DC Packetized Power Microgrids,”
to appear, IEEE Journal on Selected Areas in Communications, special issue on
Communications and Data Analytics in Smart Grid.

. Jiong Liu, Zhu Han, and Wei Li, “Performance Analysis of TCP New Reno over

Satellite DVB-RCS2 Random Access Links,” to appear IFEE Transactions on
Wireless Communications.

. Kuo Chun Tsai, Wenyi Hu, Xuqing Wu, Jiefu Chen, and Zhu Han, “Automatic

First Arrival Picking via Deep Learning with Human Interactive Learning,” to
appear, IEEE Transactions on Geoscience and Remote Sensing.

. Minwei Shi, Kai Yang, Niyato Dusit, and Zhu Han, “Coverage Analysis of In-

tegrated Sub-6GHz-mmWave Cellular Networks with Hotspots,” to appear IFEFE
Transactions on Communications.

. Biling Zhang, Yuyang Chen, Jung-Lang Yu, and Zhu Han, “An Indirect-Reciprocity

based Incentive Framework for Multimedia Service through Device-to-Device Mul-
ticast,” to appear IEEFE Transactions on Vehicular Technology.

Yu Du, Jun Li, Long Shi, Tingting Liu, Feng Shu, and Zhu Han, “Two-tier Match-
ing Game in Small Cell Networks with Mobile Edge Computing,” to appear I[EFEFE
Transactions on Service Computing.

. Yue Yu, Xiao Tang, Jun Wu, BaekGyu Kim, Tiecheng Song, and Zhu Han, “Multi-

Leader-Follower Game for MEC-assisted Fusion-Based Vehicle On-Road Analysis,”
to appear IEEE Transactions on Vehicular Technology.

. Yang Zhang, Zehui Xiong, Dusit Niyato, Ping Wang, and Zhu Han, “Information

Trading in Internet of Things for Smart Cities: A Market-Oriented Analysis OCA”,
to appear IEEE Network Magazine.

Lixin Li, Huan Ren, Xu Li, Wei Chen, and Zhu Han, “Machine Learning-Based
Spectrum Efficiency Hybrid Precoding with Lens Array and Low-Resolution ADCs,”
to appear IFEE Access.

Israel Akingeneye, Samrat Nath, Jiangxian Wu, and Zhu Han, ‘Quickest Detection
of False Data Injection Attacks in Smart Grid with Dynamic Models”, accepted
Journal of Emerging and Selected Topics in Power Electronics.

Guoling Liu, Wenjiang Feng, Zhu Han, and Weiheng Jiang, “Performance Analysis
and Optimization of Cooperative Full-Duplex D2D Communication Underlaying
Cellular Networks,” to appear IEEE Transactions on Wireless Communications.

Hang Qin and Zhu Han, “Crude-Oil Scheduling Network in Smart Field under
Cyber-Physical System: A Fractional Programming Approach,” to appear IEEFE
Access.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Yan Kyaw Tun, Nguyen H. Tran, Duy T. Ngo, Shashi Raj Pandey, Zhu Han,
and Choong Seon Hong, “Wireless Network Slicing: Generalized Kelly Mechanism
Based Resource Allocation,” to appear IEEE Journal on Selected Areas in Com-
munications, special issue on Network Softwarization & Enablers.

Xuefeng Xiao, Manzoor Ahmed, Xinlei Chen, Yulei Zhao, Yong Li, and Zhu Han,
“Accelerating Content Delivery via Efficient Resource Allocation for Network Cod-
ing Aided D2D Communications,” to appear IEEE Access.

Benedetta Picano, Romano Fantacci, and Zhu Han, “Nonlinear Dynamic Chaos
Theory Framework for Passenger Demand Forecasting in Smart City,” to appear
IEEE Transactions on Vehicular Technology.

Yu Zhang, Bin Li, Feifei Gao, and Zhu Han, “A Robust Design for Ultra Reliable
Ambient Backscatter Communication Systems,” to appear IEEFE Internet of Things
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HoBBY e North Pole Marathon, April 2012, the reason why the Chinese national flag waving

first time in this event.

e First Chinese to Finish Seven Marathons in Seven Continents. First Chinese in Grand
Slam Marathon Club (7 Continent Marathons plus North Pole Marathon).

e Half Ironman, swim (1.9 km), bike (90 km), run (22.1 km), April 2016.

e North American Chinese Soccer Tournament, Grand National Champion, New Brunswick,
New Jersey, May 1999. Member of Team Maryland Hunter.

e North American Chinese Soccer Tournament, South Champion, San Antonio, May
2018. Member of Team Tang Dynasty.

e (7 Countries Visited. Highest Point: Summit of Kilimanjaro, 5895m. Lowest Point:
Dead Sea, -417m. North Most Point: North Pole, 90°0’0”N. South Most Point:
Southern Ellsworth Mountains at Union Glacier, Antarctica, 79°46’.
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