5G-ENABLED SMART PORTS: EXPERIENCES AND PROSPECTS

Institute of Communication & Computer Systems

Konstantinos V. Katsaros, PhD

Senior Researcher
Head of Intelligent Networks & Services (INS) Team, |-SENSE

WORKSHOP

5G & GOVTECH
25 OCTOBER 2023 #:::ECI)GH%\B/ @ N ) E ) T

ATHENS, GREECE— afopt INNOAUDB O fche vt s aosticarions

ICCS - 5G-Enabled Smart Ports: Experiences and Prospects k.katsaros@iccs.gr



LLl >
w::
20
L«
No

=

k.katsaros@iccs.gr

ABOUT Us

ICCS - 5G-Enabled Smart Ports: Experiences and Prospects




ABOUT Us
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ICCS

ICCS is the oldest and largest academic
Research Institute in Greece. Being the
research branch of the School of Electrical
and Computer Engineering of the National
Technical University of Athens (NTUA), ICCS
conducts interdisciplinary cutting edge
research and R&D activities in in relevant
scientific fields, supports doctoral theses,
undertakes innovative & development
activities and provides scientific services to

private & public bodies in Greece and abroad. “
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RESEARCH IMPACT

With a mission to promote basic and applied
research, advance digitalisation and boost
innovation, ICCS today stands among the top
3 Research Institutions in Greece. It is also
ranked among the top 20 European Institutes
in terms of research funding in its fields.
Committed to the highest standards of
academic research, the Institute maintains
well organised facilities based in Athens and
a reputation as a top-level research
institution worldwide.



-SENSE

ABOUT Us

R&D Projects

At ICCS, we continuously advance our expertise
and scientific knowledge through the

participation of our research teams in National
and European R&D projects in various scientific

fields.

Researchers & Scientific Personnel

Excellent research staff lies at the basis of
ICCS's success. More than 800 highly qualified
researchers, scientists and faculty members are
the main pilar of the Center's successful
performance.

k.katsaros@iccs.gr

Innovation

ICCS actively supports the creation of startups and
participates in successful spinoffs such as 'The first
Greek Energy Competence Center’.
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Scholarships & Excellence

With an aim to promote scientific
excellence, ICCS every year provides
scholarships to Phd students and supports
a number of Educational activities.
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SMART PORTS
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WHAT IS A SMART PORT?

“A smart port equips the workforce with relevant skills and to solve the
unique internal and external challenges of the organisation, and to facilitate the
efficient movement of goods, delivery of services and smooth flow of information.”

Wikipedia, https://en.wikipedia.org/wiki/Smart_port

“...amodern and technologically advanced port that leverages
and data-driven solutions to enhance

its operational efficiency, safety, and sustainability.”

. PORT Technology International, https://www.porttechnology.
“_..a connected port that protects the environment and echnology International, https://www.porttechnology.org/

mobilizes for business process

and information flow management.”

Rajabi, A., et al., “Towards smart port: An application of AlS data,” In IEEE " .
HPCC/SmartCity/DSS, 2018 ...a designed to meet stakeholder

demand.”

Molavi, A., et al.,”A framework for building a smart port and smart port index.
International Journal of Sustainable Transportation, 14(9), 686—700, 2020
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SMART PORT EXAMPLES

Smart Sound Plymouth (UK) Smart Port Rotterdam (NL)

Port OUIU (FI) Smart Logistics

HOME INFO SERVICES TRAFFIC AND SAFETY ENVIRONMENT CONTACT LIVE

PORT
OuLU

Smart Shipping- impactstory SmartPort
Impactstory, Impactstory - Smart Logistics, Impactverhaal - Smart Logistics

OR OULU SMAR E o e 9
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CREATE FUTURE PORT WITHUS
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SMART PORT APPLICATIONS

@ Port operations: offshore / onshore

* Vessel / crane / truck monitoring, traffic management

Remote control
» VVessels / cranes / trucks

End-to-end logistics
* Vessel-port-truck-logistics hub

Connectivity services
» Seamless roaming

Digital Twins

» Holistic environment

/
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ENABLING TECHNOLOGIES
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Connectivity Cloud / Edge Computing loT Technology
« 5G System « Cloud native technologies « Sensing/actuation
« Satellite/NTN « Variable HW incl. Al support « Embedded computing
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THE ROLE OF 5G

enhanced Mobile BroadBand
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*Data rates (eMBB) *Network Slicing
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*Device density (MMTC)
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*Network Exposure Function (NEF)
*Application Function (AF)
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OUR EXPERIENCE
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PRIVATE 5G NETWORK AND 5G-10T PLATFORM
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CoLLISION WARNING

5G Uplink
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CONTAINER SEAL DETECTION
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LESSONS LEARNED

User requirements ¢» technology capabilities

What is needed <> what is possible Often harsh / unpredictable conditions

Operational environment

................... Ly

System
integration

Requirement
analysis

Development

we \_

Validation

Evaluation

Testing /
Verification /
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o> Complex, multi-technology environment
Device — Network — Cloud — Application | APIs
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TOWARDS TESTBEDS / SANDBOXES
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BUILDING THE ECOSYSTEM ...
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Digital
Twin

’\—1.

Al/ML

Authorities

Digital Solution Smart Port (VI

Providers Ecosystem Operator

Gjﬂ Systems
Integrator(s)

M/
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...AND TAKING THE FIRST STEPS

Capturing operational needs [ Address market needs ]

B 25 - o
£
-8 Grasping novel technology capabilities

Collaboration
environment

co-creation
processes

‘ [ Provide end-to-end solutions ]

@ Bridging technology domains

Extensive experimentation [ Ensure maturity / robustness ]

‘ X

N

k.katsaros@iccs.gr ICCS - 5G-Enabled Smart Ports: Experiences and Prospects 20



THANK You!
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Konstantinos V. Katsaros, PhD

Head of INS Team | Senior Researcher
E-mail:

k.katsaros@iccs.gr
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