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Spaceexe € una PMl italiana costituita nel 2013 e specializzata nella progettazione e
sviluppo di soluzioni loT basate su dispositivi GNSS e tecnologie di
telecomunicazione. La nostra chiave di innovazione & l'accuratezza nel
posizionamento, ['affidabilita nelle telecomunicazioni ed il basso consumo
energetico.

Le soluzioni Spaceexe sono rivolte ai settori della mobilita, del monitoraggio di
territorio e infrastrutture e del personal tracking. Offriamo soluzioni progettate sulle
esigenze dei clienti, competitive ed in grado di funzionare anche in situazioni
ambientali critiche.

L'eccellenza tecnologica di Spaceexe e garantita dal suo forte e continuo impegno
nell'innovazione, sostenuta da attivita di R&D specialmente nel settore spazio.

Spaceexe detiene partecipazione azionarie nelle societa:

Yet It Moves srl https://www.yetitmoves.it/
Gisky srl https://www.giskysrl.com/
Metricup srl https://www.metricup.it/

che integrano e completano l'offerta di Spaceexe portando sul mercato soluzioni nel
contesto della space economy.


https://www.giskysrl.com/
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spacpy xe Competenze tecnologiche

Anti jamming/ spoofing technology ﬂ /—’ Real time technology
Sviluppo di algoritmica per il mitigamento agli Posizionamento in tempo reale,
attacchi jamming e rilevamento di attacchi tracciamento e comunicazione dati
spoofing wireless ad alta precisione.

Hi accuracy positioning <———
Precisione sub millimetrica nel
posizionamento statico e centimetrico nel
posizionamento dinamico.
|OT Solutions
le nostre soluzioni sono una
v combinazione delle nostre
Smart networks/grids migliori competenze

Realizzazione di reti complesse di Dispositivi estremamente miniaturizzati

dispositivi interconnessi con tecnologia basati su ricevitori GNSS integrati con
blockchain. molteplici sensori.

— Low energy consumption

Ottimizzazione dei consumi
energetici, fonti rinnovabili e batterie
minuscole.

Hardware miniaturization and integration
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Key techno

Integration with Ground

on-board
. . sensors and
Instrumentatio infrastructures
n and HMI

On-board .
Cybersecuri
SEnsors v

Algorithms for RAIM

Actuators accurate PNT techniques and

processing algorithms Situation
Algorithms and
AIS & Sensor concepts for

data fusion integrity

awareness and
integration of

- Techniques and

rocessin . heterogeneous
. P € Jamming and & algorithms for
X Multipath ; sources
VDES & Ship- . spoofing the
i Detection / .
to-Ship Comms o detection / management
mitigation Onboard — wa )
mitigation . . of exceptions
onshare Fluid dynamics
S : and alarms
Control center communications and algorithms
and IT with terrestrial for dynamic
and satellite control
. key technologies in the networks
. framework of the NAVISP
programme

.. key technologies in the framework of the

foreseen products and services for MASS

supporting indoor labs

.. key objective for outdoor test range facility and
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The I-MASTER aims to design and develop a test range environment to validate technologies and functionalities
in @ MASS scenario which can be explained as follows:

A vessel enabled for Mass 4 or Mass 3 navigation is a vessel equipped with some devices which, operating
functionally and in terms of performance, each cooperate in its part by providing pertinent data to a data fusion
and artificial intelligence system which can interpret the data and control the vessel actuators (i.e. the vessel's
engines and rudders).

e Collect/consolidate from the potential stakeholder community (institutions, scientific key actors, market
players, etc.) detailed requirements for the MASS Test Range functions

e Develop the algorithms required for supporting the infrastructure and MASS demonstrations (accurate PNT,
integrity monitoring, interference mitigation, data fusion, Al, etc.) also contributing to related standards

e Perform a detailed design of the Test Range including the I&V Plan
e Set-up all the necessary infrastructure, including vessel models to support MASS 3 & 4 demonstrations

e Perform at least a MASS 3 demonstration
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The I-MASTER project is expected also to support the Italian scientific and industrial community in providing
contribution to the proposition in international context of requirements, procedures, and certifications for MASS
and to support the national industrial expertise related to the shipbuilding, aerospace, naval, electronic and
telecommunications sectors in the development of new products and skills for MASS.

Additional objectives of the project will be:

e |nvestigate the cooperation with other entities (i. e. Italian Navy and Coast Guard) to extend future
demonstrations in “offshore” controlled areas.

e Start international cooperation with other entities involved in MASS activities and perform dissemination
of results (workshops, seminars, etc.).

e Prepare Training material on MASS operations in order to allow training of the ground and on-board
personnel.
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spacpy xe Expected outcomes

* Test and validate new vessels, devices, subsystems, apparatuses, and procedures for
the MASS

* Contribute to the certification of boats, devices, subsystems, apparatuses and
procedures to be used and implemented at sea at every MASS > 2 level, according to
present and future international regulations

Products & * Train ground personnel for MASS>2 operations

s * Create new professional figures and lines of research in the MASS sector

* Increase the contribution of the Italian scientific and industrial community to the
proposition in international context of requirements, standard, procedures and

_ certifications for the MASS

R%%Q‘Lac}'aﬂgz& o= ¢ Support the expansion of European industrial expertise related to the shipbuilding,
aerospace, naval, electronic and telecommunications sectors in the development of
new products and skills for MASS

* Activate international cooperation and contribute to the dissemination of best
practices and national technologies in the MASS sector

* Develop multiple technological items with high performance capabilities to face
several maritime navigation scenarios

Innovation

I-MASTER
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Support
Infrastructure

Telecommunication
Network Facility

Integrity monitoring
facility

Accurate PNT facility

Emulators &
SImulators

System architecture and key features

MASS Facilities

MASS Test Lab

Test Area Facilities

Test Area & MASS
Control Center

MASS Test Data Center

MASS
Integration Lab

MASS
Training & Conference
Center

Vessel Models
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Spacp’yxe I-MASTER approach and technical steps

Experiment In-the-Loop 12 months 24 th
months

EIL Testing

« Detailed Design

Large sized ) « Test Range

models fleet + Requirements Infrastructure
« Architectural + S/S Developments
Automation Design - &V

* MASS Operations
* Regulations &
Standards

Device/Controller * Preliminary Setup

Hardware

 Al+ Sensor fusio

s i Management
Clustering & Dissemination

| MASTER APPROACH



Terrestrial infrastructure (on-shore)

MASS TEST RANGE

MASS TERRESTRIAL INFRASTRUCTURE
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I Vessel Model I
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““““““““ n-
GNSS 4
L ; Broadband network (4G/5G)
. (" DATA CENTRE @ MASS CONTROL @ \
! N ] (Al, DATA Fusion) N CENTRE A
N i e w r w
: . : ( HW \ Presentation Layer System Monitoring TN
v b 4 in the loop (GIS and Dashboard) Presentation Layer
(GNSS \ ~ e = Training
Emulators / Centre
\I/ \_ Receivers...) / Mission Planner / \ LAN
—__
<:> ( \ Data fusion, Al & Subsystems
GNSS- . data Analysis monitoring and
Augmentatlorw Boce ctation Algorl-thms . control functions Integration
system/ Integrity / VDES Staging Test execution Lab
monitoring manager
I\ J \_ | y,
“ “ -
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Spacp’yxe Maritime infrastructure (off-shore)

GNSS sats GNSSsats 4 5atCom
: P
v ] v j s
High data rate sensors Low data rate sensors Positioning&Navigation Actuators Marine Communication |&-------
. VHF/short
LIDAR Temperature GNSS receivers Engine AlS /shortrange
Cameras | Wind | Record&playback Helm | VDES
RADAR Speedlog IMU l Rudders | | EPIRB / SAR(Gal)
etc. etc. etc. etc. etc. MASS

CONTROL
CENTRE

Interface layer

System
monitoring &
control

Algorithms Central
processor processing Unit

Telecom hub -_L_

Data logging

| Processing

MASS DATA

+24/48VDC < — ] CENTRE
+12VDC Enabler/ Power conversion Power
+3.3/5VDC = Fuse Box & distribution generator

220VAC

LI-IUN%:

Battery pack
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