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Thomas Edison

Nikola Tesla

Alexander Graham Bell

Landmark exhibition at Franklin
Inst. in Philadelphia, the
American Institute of Electrical
Engineers held its first
conference on 7-8 Oct. 1884.
This was the first formal
technical conference on
electrical engineering held in the
U.S.
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1884 . 192 . 1963

AIEE

American Institute
of Electrical Engineers

Thomas Edison,
Alexander Graham Bell,
and other notables
founded the American
Institute of Electrical
Engineers.

ROE
® AIEE and IRE merged to become the Institute of

Electrical and Electronics Engineers, or IEEE.

IRE

Institute of Radio
Engineers

Pioneers of wireless technologies
and electronics founded the more
internationally focused

Institute of Radio Engineers. /
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IEEE Antennas and Propagation Society
IEEE Broadcast Technology Society
IEEE Circuits and Systems Society

IEEE Communications Society

IEEE Computational Intelligence Society
IEEE Computer Society

IEEE Consumer Electronics Society
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IEEE Intelligent Transportation Systems Society
IEEE Magnetics Society

IEEE Microwave Theory and Technigues Society
IEEE Nuclear and Plasma Sciences Society
IEEE Oceanic Engineering Society

IEEE Photonics Society

IEEE Power Electronics Society
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IEEE Geoscience and Remote Sensing Society
IEEE Industrial Electronics Society

IEEE Industry Applications Society

IEEE Information Theory Society

IEEE Instrumentation and Measurement Society
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IEEE Technology and Engineering Management
Society
IEEE Ultrasonics, Ferroelectrics, and Frequency

Control Society

IEEE Vehicular Technology Society
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Journal Citation Reports® by Impact Factor

IEEE publishes:

e 27 of the top 30 journals in Electrical and Electronic Engineering

e 21 of the top 25 journals in Telecommunications

e 7 of the top 10 journals in Artificial Intelligence

e 8 of the top 10 journals in Automation & Control Systems

* 4 of the top 5 journals in Computer Science, Information Systems

e 7 of the top 10 journals in Computer Science, Hardware & Architecture
* 3 of the top 5 journals in Computer Science, Cybernetics

3 of the top 5 journals in Imaging Science & Photographic Technology

3 of the top 5 journals in Transportation Science & Technology

Source: 2019 Journal Citation Reports (Clarivate Analytics, 2020)

Each year, the Journal Citation Reports® (JCR) from Web of Science Group examines the influence and impact of scholarly research
journals. JCR reveals the relationship between citing and cited journals, offering a systematic, objective means to evaluate the

world’s leading journals.
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Journal Citation Reports” by Impact Factor

IEEE journals are:

e #1in Artificial Intelligence

uuuuuu

COMMUNICATIONS

nnnnnn

* #1in Automation and Control Systems S-S ks@nmpmcesﬂ"
e #1in Cybernetics - 4
e #1in Hardware & Architecture | o
e #1inlImaging Science & Photographic
Technology

e #1inInformation Systems

e #1inInstruments and Instrumentation
e #1in Medical Informatics

* #1in Remote Sensing

. . . Source: 2019 Journal Citation Reports (Clarivate Analytics, 2020)
e #1inTelecommunications

The Journal Citation Report presents quantifiable statistical data

e H#2in Electrical & Electronic Engineering that provide a systematic, objective way to evaluate the world’s

leading journals.
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Number of U.S. Patent References from Top 50 Companies to Top 20 Publishers

Association for Computing Machinery (ACM)
RELX Group (Elsevier)

3GPP General Partnership Project Standards Body

John Wiley and Sons/Wiley-Verlag/Wiley-Liss

American Institute of Physics (AIP/AVS)

IEEE is cited
over 3x more often
than any other publisher

Springer/Springer Wien/Springer-Verlag/Kluwer Academic
American Chemical Society (ACS)
Joint IEEE and ACM

The Internet Society/Internet Engineering Task Force (IETF)
SPIE

Lippincott Williams & Wilkins Ltd.

International Telecommunication Union (ITU)
MacMillan Publishing Company

Network Working Group RFC

Institution of Engineering and Technology (IET/IEE)
Society of Petroleum Engineers

Optical Society of America

IEEE/Japan Society of Applied Physics

USENIX

| | | I I | |
0 100,000 200,000 300,000 400,000 500,000 600,000

Source: 1790 Analytics LLC, Copyright 2020
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= |EEE Journal of Emerging and Selected
Topics in Industrial Electronics

= |EEE Journal on Selected Areas in
Information Theory

= |EEE Transactions on Technology and
Society

= |EEE Transactions on Artificial Intelligence

= |EEE BITS the Information Theory Magazine &

*Please note this is a tentative list and is subject to change.
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IEEE Int’l Conf on Blockchain and Cryptocurrency (ICBC)

2020 Conf on Data Science and Machine Learning Applications
World Symposium on Artificial Intelligence (WSAI)

Int’l Conf on Artificial Intelligence and Big Data (ICAIBD)

Int’| Conf on Connected and Autonomous Driving

2020 Global Internet of Things Summit (GloTS)

IEEE Int’l Conf on Cyber Security and Cloud Computing

IEEE Int’l Conf on Power Electronics, Smart Grid, and Renewable Energy

Int’| Conf on Renewable Energies for Developing Countries

Conf on Innovation in Clouds, Internet and Networks, and Workshops (ICIN)
2020 Int’l Conf on Ubiquitous Robots (UR)

2020 3rd Int’l Conf on Engineering: Machine Learning and Internet of Things

Note: this is a partial listing of new conferences and is not all-inclusive or final. Information is subject to change. /
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A Survey of Healthcare Internet of Things
(HloT): A Clinical Perspective

Yonina C. Eldar

(REHOVOT, ISRAEL)

Efficient and Interpretable Deep Blind Image
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A Vision of 6G Wireless Systems: Applications, Trends, Technologies, and
Open Research Problems
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Citations Text Views
Abstract
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Abstract:

The ongoing deployment of 5G cellular systems is continuously exposing the inherent limitations of this
system, compared fo its original premise as an enabler for Intemet of Everything applications. These 5G
drawbacks are spurring worldwide activities focused on defining the next-generation 6G wireless system
that can truly integrate far-reaching applications ranging from autonomous systems to extended reality.
Despite recent 60 initiatives (one example is the 6Genesis project in Finland), the fundamental
architectural and performance components of 6G remain largely undefined. In this article, we present a
holistic, forward-looking vision that defines the tenets of a 6G system. We opine that 6G will not be a mere
exploration of more spectrum at high-frequency bands, but it will rather be a convergence of upcoming
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A Vision of 6G Wireless Systems: Applications, Trends, Technologies, and

Open Research Problems
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AVision of 6G Wireless Systems: Applications, Trends, Technologies, and Open Research

Walid Saad, Mehdi Bennis, and Mingzhe Chen

ABSTRACT

The ongoing deployment of 5G cellular sys
tems is continuously expasing the inherent lim
itations of this system, compared to its original
premise as an enabler for Internet of Everything
applications. These 5G drawbacks are spurring
worldwide activities focused on defining the
next-generation 6G wireless system that can truly
integrate farreaching applications ranging from
autonomous systems to extended reality. Despite
recent 6G initiatives (one example is the 6Genesis
project in Finland), the fundamental architectur
al and performance components of 6G remain
largely undefined. In this article, we present a
holistic, forward-looking vision that defines the
tenets of a 6G system. We opine that 6G will
not be a mere exploration of more spectrum
at high-frequency bands, but it will rather be a
convergence of upcoming technological trends
driven by exciting, underlying services. In this
regard, we first identify the primary drivers of 6G
systems, in terms of applications and accompa
nying technological trends. Then, we propose a
new set of service dlasses and expose their target
6G performance requirements. We then identify
the enabling technologies for the introduced 6G
services and outline a comprehensive research
2genda that leverages those technologics We

realized. One can argue that the evolutionary
of 5G (i.e., supporting ratehungry eMBB services)
has gained significant momentum. However, the
promised revolutionary outlook of 5G, a system
operating almost exclusively at high-frequency
millimeter wave (mmWave) frequencies and
enabling heterogeneous Iof services, has thus far
remained a mirage. Although the 5G systems that
are currently being marketed will readily support

mation), it is debatable whether they can deliver
tomorrow’s smart city lok applications. Moreover,
although 5G will eventually support fixed-access
at mmWave frequencies, it is more likely that early
5G rollouts wil stll use sub-6 GHz for supporting
mobiliy.

Meanwhile, an unprecedented proliferation
of new loE services is ongoing. Examples range
from extended reality (XR) services (encompass-
ing augmented, mixed, and virtual reality (AR
MR/VR)) to telemedicine, haptics, flying vehicles,
braincomputer interfaces, and connected auton
omous systems. These applications will disrupt
the original 5G goal of supporting short-packet,
sensingbased URLLC services. To successfully
operate loE services such as XR and connected
autonomous systems, a wireless system must
simultaneously deliver high reliability, low latency,
and high data rates, for heterogeneous devices,
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Figures . ~
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Fig. 1. .
.
» View in Contaxt » Show Full Size M

Cameras &
LiDARs
Perception | SLAM »{ Control

1 1 1

—>| Velocity Estimation

Top: pilatus driverless, the formula student race car used for testing. @FSG - Zenker. Bottom: Simplified
software architecture of pilatus driverless race car showing the central role of velocity estimation

Steering
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services. This trend motivates new machine learning technigues that go bevond classical
big data analytics.

Trend 5 — From Self-Organizing Networks (SON) to Self-Sustaining Networks

SON has only been scarcely integrated into 4G/ 5G networks due to a lack of real-world Aa
need. However, CRAS and DLT technologies motivate an immediate need for intelligent

SON to manage network operations, resources, and optimization. 6G will require a

paradigm shift from classical SON, whereby the network merelv adapts its functions to

specific environment states, into a self-sustaining nefwork (SSN) that can maintain its

key performance indicators (KPIs), in perpetuity, under highly dynamic and complex

environments stemming from the rich 6G application domains. S5Ns must be able to not

only adapt their functions but to also sustain their resoures usage and management (e.g.,

by harvesting energy and e Erm
KPIs. 55N functions must | § g W 9 |E| H%- ’ I’ I\ pI-
powered 6G SSNs. -

[EERSE R
Trend 6 — Convergence g O =
and Sensing (3CLS)

The past five generations of cellular systems had onesxclusive function: wireless

communications. However, 6G will disrupt this prendise through a convergence (i.e., joint
and simultaneous offering) of various functions that include communications, computing
conirol, localization, and sensi

. We envision 6G as a multi- 'stem that can

5.%. Liet al, "Joint Opfimization of Radio and Virlual Machine Resources with Uncertain User
Demands in Mobile Cloud Computing”, /EEE Trans. Multimedis, vol. 20, no. 9, pp. 2427-38, Sept.
2018.
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