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<c31n1ii1t «Port of the Future»

* Sea ports in 2030:
* high capacity and efficiency,
* highly integrated with inland transport and
logistic nodes,

* capable of sustainable growth without
further infrastructure investments.

 following the European models:
» for the circular economy;

* to reduce the environmental footprint (more
renewable, less pollutants);

* to improve the navigability of port channels,
operational efficiency, optimize the capacity
of docks yards, and flows;

* transform the port into a local and national
innovation hub. Image — Port of the Future Serious Game
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CInLL Four challenges

gl

* Running a tighter ship o, | encsson
* best to utilize their assets with ' S
megavessels

* Unlocking the gridlock r 7
 cutting yard congestion
* People-friendly ports o
 \
* automation elements that keep workers
safe | Connected Pérts
* Getting greener by getting smarter ,§ {17 Lo

¢ ads d reSLllt Of improved ya rd movements https://www.ericsson.com/en/internet-of-things/audience-page/connected-ports-report
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(C]nlfut Port of Livorno
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* Mid-size historical port:

* passengers and freight; © §
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* freight V|Ilage car.stocking (25,000 cars capacity);
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CInLLE Livorno: Port of the Future -
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* Objectives:

* collect the requirements from the communities
and design innovation services;

» follow (and steer) EU standardization for data,
networks and services;

E-freight &
intermodal
logistics

Vessel & Marine
navigation

Environmental

T | * allow the procurement from the digital
P L L market of innovation services;

* check the conformance against the
requirements (included in tenders).

Passenger
transport
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CINLLE (New) Std architecture & continuous integration -~
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* Layer separation: STANDARD ARCHITECTURE
* Infrastructure, Platform, and Software assistonze: 8 monica maipdesi@portialotimanct
* Data Lake (vessels, freight, carriers) VIt A ym Ay A
* Document-based, RDBMS, GIS, and M2M
a =

* Backward compatibility with legacy systems
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* New cyber-security policies Passeggeri ol dlf A
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* Application layer implemented by more provic (‘ ))) @ ﬁ‘}' ez
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Data Virtualization Layer

Universal Data Provisioning

Monltoragglo e

* Internal Integration Test & Validation Controllo

Informazioni

Operatori
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Experimental Wireless Backbe
Data Lake

https://www.monicapmslivorno.eu/
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CINLLE 5G in Ports e 4

Enhanced Mobile Broadband

Gigabytes in a second

3D video, UHD screens

ildi
St Sy Work and play in the cloud

Augmented reality

Self Driving Car
Smart City Mission critical
application
e.g. e-health

— Industry automation

Massive Machine Type Ultra-reliable and Low Latency
Communications Communications

* mMTC (massive loT):

* Port (landside and sea) massive sensorization

* Vessel (and cargo) sensorization

AdSP MTS

* eBB:

* Touristic crowds
* Assistance to people
with disabilities
* Emergency procedures
e UR-LLC (VR/AR - Digital
Twin)
RT Port View
* bathymetric data
RT Vessel View
RT Machinery status
RT Assisted docking
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cInut (New) Telecommunication Networks -

AdSP MTS
Ericsson White Paper 5
GFTLER 28:003151
June 2020 -
ERICSSON

5G spectrum for By =
local industrial £
networks

= ericssoncom  Networks v Digital Services ¥ Managed Services \@@&5G v IoT v Portfolio v Future Technologies v

General Cargo ‘
Area (5G)

5G Network in Port

A final example can be found in the potential of the world’s 835 @ y active ports [8]. One case study
examining the private 5G network trial for the automation of China’s Port of Qingdao indicated that a 76-

percent labor cost savings coul i i automation were to be fully implemented [9]. Our own
research engagements in Italy’l Port of LivornoBuggest much the same, with the potential for significant
P I e T T N L T W TR LW N
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CInLE (New) Data Management

e A Data Lake in Livorno:

* Regain data ownership and consider
the port as a Digital Hub
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* Invest in data availability, accuracy

and trust Acoustic

PRI SeNSOrs
* New data sources

 Structuring the process involving the

port in port information systems

* Opening up market opportunities to

generate new digital services = ; g
* Enforce compliance with European L RUUECEIE g —
standards W sources Autonomous/connected vehicles
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Scenaric 2 Scenario 1

Scenario 3

Scenario 4
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Sustainable Growth
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Examples of ICT innovation services

5G-enabled
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CINLLE  Not far in the future: Autonomous Ship in Livorno ~ ~%
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9 SATELLITE
FOR 5G

Satellites can extend 5G with
universal, ubiquitous coverage.

B

Ultra-high speed data rates via

‘ satellite will help connect
* New (hard & digital) infrastructures in Livorno: PR A o
* a MASS will enter Livorno exploiting seamless integration of 5G terrestrial and
non-terrestrial links;
-.. ..anywhere, all the time.
* maritime services will be delivered bridging the gap from ship and shore digital
. |\ T TR
infrastructure; S
. . . . . | ——
* port services will be pre-booked and specially profiled for the vessel and freight . = i
type' Space can fill the gaps in
. . . t trial net ks...
+ autonomous berth selection and docking will be performed. | gEerme— A
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CInLt Thank you!

* Port of Livorno:

* has enabled a digital infrastructure capable of validating
innovative services targeted to port communities;

* has an unquestionable recognition in the international
research and innovation domain;

* is considered as a national “best practice” for 5G
deployments in ports;

* is developing solutions oriented to e-Navigation, e- Courtesy of;
Freight, Mobility and Sustainable Growth. "

Corpo PiLoTI DEL PorTO DI LiVORNO
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