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Title of Session
Integrated Sensing, Communication and Computing Technology (ISAC?) for

Unmanned Systems in 6G Era

Organizers
1. Prof. Huazhou Hou

Purple Mountain Laboratories, China
2. Prof. Ziguo Zhong

Purple Mountain Laboratories, China
3. Prof. Yongming Huang

Purple Mountain Laboratories, China

Biosketches of Organizers

Huazhou Hou received his bachelor's degree of engineering
from Beijing Institute of Technology in 2013, received his M.S.
and Ph.D. degrees from Northeastern University in 2015 and
2020. He is currently an Associate Professor with the Purple
Mountain Laboratories (PML), Nanjing, China. His research

interests include 6G Integrated Sensing, Communication and

Computing Technology (ISAC?) for Unmanned Systems. He
was selected for Jiangsu Province High-level Talent Cultivation Program, Jiangsu
Province Excellent Postdoctoral Talent Program. He was awarded the best paper
award in the 2024 IEEE ICSIDP conference, served as guest editor of IEEE Open
Journal of Communications Society, member of Wireless Communications Quasi
(TCS5) Standard Working Committee of the CCSA, member of Low Altitude Industry
Committee of the CICC, member of Nanjing Low Altitude Economic He is also a
member of Nanjing Low Altitude Economy Standardization Technical Committee, a
member of Future Mobile Communications Forum (FuTURE) Digital Low Altitude
Testing and Verification (TG8) Working Group.




Ziguo Zhong received his B.E. and M.E. degrees in radio
engineering from Southeast University in China in 2003 and

2006, respectively, and his Ph.D. degree in computer science

’ from the University of Minnesota - Twin Cities in 2010. He
is currently a Principal Researcher at Purple Mountain
. Laboratories in Nanjing, China. Prior to this, he served as a

Senior Member of Technical Staff in the Perception and

Analytics Lab at Texas Instruments (Dallas, USA) and as an Assistant Professor in
the Department of Computer Science and Engineering at the University of
Nebraska - Lincoln. His research interests focus on  wireless
communication/networking and machine perception using multi-modal sensing
platforms such as radar, LIDAR, and cameras. He has published 50 papers in leading
peer-reviewed journals and conferences, along with multiple granted patents in the
U.S. and China. He was the recipient of the Best Paper Award at the 2018 IS&T
International Symposium on Electronic Imaging, the 2016 Jack Kilby Innovation
Award from Texas Instruments, and the Maude Hammond Fling Faculty Fellowship
and Computer Science & Engineering 2013 Best Teaching Award at the University
of Nebraska - Lincoln.

Yongming Huang, IEEE Fellow, received the B.S. and M.S.

degrees from Nanjing University, Nanjing, China, in 2000 and

- 2003, respectively, and the Ph.D. degree in -electrical
~e engineering from Southeast University, Nanjing, in 2007.

— Since March 2007 he has been a faculty in the School of

5% Information Science and Engineering, Southeast University,

China, where he is currently a full professor. He has also been

the Director of the Pervasive Communication Research Center, Purple Mountain
Laboratories, since 2019. During 2008-2009, Dr. Huang visited the Signal Processing
Lab, Royal Institute of Technology (KTH), Stockholm, Sweden. His current research
interests include intelligent 5G/6G mobile communications and millimeter wave
wireless communications. He has published over 200 peer-reviewed papers, hold
over 80 invention patents. He submitted around 20 technical contributions to IEEE
standards, and was awarded a certificate of appreciation for outstanding contribution
to the development of IEEE standard 802.11aj. He served as an Associate Editor for
the IEEE Transactions on Signal Processing and a Guest Editor for the IEEE Journal




Selected Areas in Communications. He is currently an Editor-at-Large for the IEEE
Open Journal of the Communications Society and an Associate Editor for the IEEE

Wireless Communications Letters.

Details of Session

In 6G mobile communication systems, higher frequency bands (millimetre wave
and even terahertz), wider bandwidths, and larger antenna arrays enable high-
precision and high-resolution sensing, thus enabling Integrated Sensing,
Communication and Computing (ISAC?) in a system, where communication and
sensing functions are complementary. ISAC is considered to be an important feature
and key enabling technology for 6G due to its great potential for intelligent sensing
and efficient wireless transmission.

The integration of unmanned systems with communication and perception
integration technologies can fully exploit the advantages that communication and
perception technologies each bring. Firstly, through the new waveform design, the
same wireless signal can be used to complete communication and perception
functions simultaneously, which can improve the resource utilization rate and
achieve a balanced and universal benefit of communication and perception
performance. The use of sensing information can achieve more accurate beam-
forming and beam tracking design, reduce the overhead of guide frequency resources,
improve beam-forming gain, assist unmanned system communication, expand the
range of communication service coverage, and improve the reliability of
communication. At the same time, through the fusion of multi-node sensing
information, the sensing accuracy and range of the system can be further improved,
reducing the sensing blind area, expanding the range of sensing, and realizing wide-
area sensing.

The invited session invites original papers of innovative ideas and concepts, new
discoveries and improvements, and novel applications relevant to the following
selected topics of “Integrated Sensing Communication and Computing (ISAC?) for
Unmanned Systems in 6G Era”

+ Information-theoretic limits of ISAC? for unmanned systems

« Intelligent data processing theory, algorithms for unmanned systems ISAC?

* High-speed computing theory, architecture, algorithms for unmanned systems

ISAC?




Network architecture/frame structure/protocols/Beam forming of ISAC? for
unmanned systems

Interference analysis and management of ISAC? for unmanned systems
Privacy/Security/Reliability Issues for Unmanned Systems ISAC?

System Resource Management Allocation and Optimization for ISAC? of
Unmanned Systems

Signal Design for Unmanned Systems ISAC? / Intelligent Signal Processing
Data-Driven/Artificial Intelligence/Machine Learning Techniques for
Unmanned Systems ISAC?

MIMO/Massive MIMO/Reflecting Surface with Intelligence (RIS) for
Unmanned Systems ISAC?

Millimetre Wave/Terahertz Technologies for Unmanned Systems ISAC?
UAV/eVTOL/V2X Networking Applications for Unmanned Systems ISAC?
Environment Sensing and Reconfiguration Techniques for Unmanned
Systems ISAC?

6G ISAC?-based detection/location/identification/navigation of unmanned
systems

Experimental Demonstration and Prototyping for Unmanned Systems ISAC?
Sample set, data-set construction and publishing for Unmanned Systems
ISAC?




