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Presentation Notes
Engineering Ingegneria Informatica  is the Italian key player in the creation of digital ecosystems to connect different markets (from Space to Defence, from Utilities to Manufactoring , from  Finance to Healthcare and Public Administrations) , developing, integrating modular  solutions for a continuous transformation of their  business. The Group today has more than 15,000 professionals and more than 40 offices and branches in Italy , (a widespread presence in the Italian Regions and in most municipalities) and a good presence also in Europe, South America and the United States. Engineering is currently present in important Space initiatives and has a solid experience in the Maritime Situation Awareness and Port Authorities sectors.----*******----Engineering Group is the Digital Transformation Company, leader in Italy and expanding its global footprint, with around 15,000 associates and with over 70 offices.The Engineering Group, consisting of over 70 companies in 16 countries, has been supporting the continuous evolution of companies and organizations for more than 40 years, thanks to a deep understanding of business processes in all market segments, fully leveraging the opportunities offered by advanced digital technologies and proprietary solutions..With a strong and relentless focus on Innovation, through our R&I division that comprises over 450 researchers and data scientists (and a global innovation network of universities, startups, and research firms), the Group continues to invest in international R&D projects while exploring groundbreaking technologies and developing new business solutions. The Group continuously invests in human capital, with the internal “Enrico Della Valle” IT & Management Academy, which provides continuous upskilling and reskilling paths for both company employees and stakeholders, with over 32,000 training days per year.The Engineering Group boasts a diversified portfolio built around proprietary solutions, best-of-breed market solutions, and managed services, and continues to expand its expertise through M&As and partnerships with leading technology players. Our 40+ years presence in all market segments (from Finance to Healthcare, from Utilities to Manufacturing and many more) has allowed us to build deep knowledge of business needs and anticipate them by exploring constantly the evolution of technologies, especially in the field of Cloud, Cybersecurity, Metaverse, Artificial Intelligence and Data.This unique approach positions Engineering as a key player in the creation of digital ecosystems that bridge the gap between different markets, while developing composable solutions that ultimately foster a continuous Business transformation.

https://www.eng.it/en/who-we-are/


Spaceexe is an Italian SME dedicated since
2013 to the design and development of IoT
solutions based on GNSS devices and
telecommunication technologies. Our
innovation key is the positioning accuracy,
telecommunications reliability and low energy
consumption.

Spaceexe solutions are aimed at the maritime,
territory and infrastructure monitoring and
personal tracking sectors. We offer solutions
designed on customer needs, at competitive
prices and capable of operating even in critical
environmental situations.

Spaceexe's technological excellence is
guaranteed by its strong and continuous
commitment to R&D activities in the space
sector.
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The consortium has developed a high-accuracy
satellite system to support operations during open
sea and port area navigation.
The solution is composed by a distributed
onshore/offshore architecture based on AIS-GNSS
technology for accurate PNT (Position, Navigation,
Timing) evaluation.
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R&D on integrated port management with satellite-assisted port access.

The project objectives:
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O.1

Demonstration of the GALILEO system’s capabilities to meet the requirements set out 
by IMO regulations for the introduction of the World Wide Radio Navigation System 
(WWRNS) in various port operations, with particular reference to IMO Resolution 
A.915(22) and, more generally, to IMO Resolutions MSC.233(82) and A.1046(27).

O.2
Study and prototype implementation of a centralized alert and alarm system for port 
operations.

O.3
Use of the AIS signal for the transmission of complementary information that can be 
useful for performance optimization; to improve decision-making and enhance safety 
in areas within or adjacent to the port.

Presenter Notes
Presentation Notes
Sistema di gestione portuale che ottimizzi l’operatività, i servizi, la sicurezza, la gestione delle emergenze, gli aspetti decisionali sia in aree interne al porto che in prossimità dello stesso.WWRNS - Un processo IMO in base al quale i fornitori di sistemi di navigazione presentano i loro sistemi per il riconoscimento. I requisiti e le procedure per l'accettazione sono stabiliti nella risoluzione IMO A.953(23).https://insidegnss.com/gnss-evolutions-for-maritime/
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• An onshore AIS Base Station for differential corrections 
transmission.

• An onshore GNSS reference station.

• An onboard GNSS receiver to evaluate accurate position, 
heading, pitch and roll through satellite signal, with no 
need of magnetic calibration.

• An onboard AIS receiver (usually already installed) to 
receive differential correction from AIS Base Station .

• Internet connectivity onshore and onboard.

• An ISM (869MHz license free) transceiver onboard and 
onshore to transmit and receive differential corrections 
on a backup channel (optional).
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System overviewMain system blocks



• Data collected at Naples and Venice
• Near-zero packet loss over an 8 hours period (99.9%)
• GNSS L1 Jamming recorded in Naples
• Continuous RTK and DGNSS fix positioning
• Differential corrections transmission through 3G/4G 

modem and backup channel (ISM band)

Features

Vessel tracking

• RTK: ~1 cm accuracy
• DGNSS (AIS Msg #17): ~1-2 meter accuracy
• GNSS: ~ 10 meters accuracy

Accuracy Results
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Naples installation

UHF Antenna (ISM)

VHF 
Antenna 
(AIS)

GNSS Antenna 
Reference  

Station

GNSS 
Antenna 
(AIS)

Installation onboard Tug «San 
Gennaro» of Rimorchiatori Napoletani

UHF Antenna (ISM)

Antenna GNSS 

Onboard cabinet



Venice installation 

GNSS  Antennas

UHF Antenna (ISM)

UHF Antenna (ISM)

VHF Antenna (AIS)

GNSS Antenna 
(AIS)



Developments – Ground segment in Naples
10

Antennas and equipment have been installed on
the turret of the Naples Port Authority building.

Antenna GNSS 
per AIS

Antenna GNSS Stazione 
di Riferimento

Antenna VHF per AIS

Antenna UHF per ISM
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Antennas and equipment have been
installed on building “Le Zattere” of the
Venezia Port Authority.

Developments – Ground segment in the lagoon of Venice (1/2)
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Antennas and equipment have been installed on the 
pilot tower in Malamocco (Lagoon of Venice)

GNSS / AIS

VHF / AIS

UHF/ISM

Developments – Ground segment in the lagoon of Venice (2/2)
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Installation on the tug ship «San Gennaro» 
property of «Rimorchiatori Napoletani»

Antenna UHF/ISM

Cabinet with devices

GNSS Secondary 
Antenna

GNSS Primary Antenna

Developments – Shipboard segment Naples
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Antenna UHF / ISM

Cabinet with devices

GNSS secondary 
antenna

GNSS Primary Antenna

Installation on the tug ship «Angelina C» 
property of «Rimorchiatori Riuniti Panfido»

Developments – Shipboard segment in Venice



Main results and follow-up
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• Differential corrections sent on message #17 of the AIS is the short 
term solution to drastically improve the positioning accuracy of 
onboard installed AIS transceivers.

• VDES (VHF Data Exchange System) is the next frontier. The 
standard is almost defined. It should include RTK differential 
corrections. It natively includes the satellite component that can 
assist with coverage beyond the range of Terrestrial infrastructures.

• Integration with MSA (Maritime Situational Awareness) per 
jamming/spoofing monitoring is needed for port operations.

• I-MASTER (Italian Maritime Autonomous Surface ships TEst
Range) NAVISP-3 ESA funded project is ongoing.



Thanks for your attention

https://www.linkedin.com/company/engineering-ingegneria-informatica-spa/
https://twitter.com/EngineeringSpa
https://it-it.facebook.com/gruppo.engineering/
https://www.instagram.com/lifeatengineering/
https://www.linkedin.com/company/spaceexe
https://www.facebook.com/SpaceexeSrl/?locale=it_IT
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