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navisp Elements

Element 1:

Innovation

Develop novel PNT-related

systems and technologies, along
the entire value chain

\_

L

Element 2:

Competitiveness

Improve European industry’s
capabilities in the global market
for PNT products and services

J

Element 3:

Support Member
States initiatives

Support European National
Programmes, along the whole
value chain

o ESA DRIVEN

BASED ON YEARLY WORKPLAN

& FULLY FUNDED

o INDUSTRY DRIVEN
Y2

8 CO-FUNDED

BASED ON CALL FOR PROPOSALS

Institutional Needs)

o INDUSTRY DRIVEN (linked to
BASED ON CALL FOR PROPOSALS
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navisp — Element 1 Objectives

4 N
Contribute to the formulation and implementation of

PNT technology strategies and roadmaps

i

Element 1:

Innovation

* Develop novel PNT-related
systems and technologies along
the entire value chain. B!

Pave the way for future products
and services

——
ESA DRIVEN
<

BASED ON YEARLY WORKPLAN

& FULLY FUNDED
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Workplan 2024 schedule esa

1D Name
2024
|

Instantaneous High-Accuracy Positioning based on Hybrid-Meta-5ignal
_ Awarded bt

A ward ed/Awarded (paralle!)[J| NN 0 .

arded/Awarded/Awarded/Awarded/Awarded parallel)

(O O

----
A warded/Awarded (paralla-lllll

with broadband satcom signals in Ku/Ka-b

ITFI

Enabling PPP ambiguity resolution in satellite and terrestrial frequency :
varying carrier-phase signals Awarded

High-accuracy formation flying technologies for future distribut (giyyre IIIII

instruments

EL1-096 |Aduanred visual INS for high-end handheld devices

EL1-097 |Use of MLtechnigues to ."pt| mize the adaptive beam-steering c: Evaluatlon IIIIIIII-II
': IPAS to :__ Lo 51 -'l_l—l

Evaluatlon.-..-..-




Work Plan 2025 ITT Schedule esa

Underwater and underground navigation using Muons
Quantum receiver for navigation applications

Precise and Stable Navigation with Ouantum Accelerometer

Al for Anomaly Detection in Multi-Sensor PNT

Hybrid black-white-modelling estimation and machine learning algorithms
for PNT engines

Beamforming user antenna for wideband radionavigation signals in C-band

EL1-104: Close date 25/02/25

-

Ultra-high spatial resolution GNSS receiver for automotive industry

Assessment of Time Transfer Techniques for Resilient Regional
(Transnational) UTC Infrastructure
5G Localisation for Safety of Life Applications in Rail

User Equipment Platform for Positioning with 5G/6G Non-Terrestrial
Networks

Managing GNSS Local Effects in the Railway Environment for Advanced Safe

Train Positioning

Development of a GNSS Receiver Size Weight & Power Model
Low profile thermal cell optical clock based on acetylene-filled hollow core

fibre for future ground & space PNT

Geodesy-enabled applications
|ADAS Technology and PNT
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Nauvisp Element 2 Objectives esa

Element 2:

Competitiveness

Improve European industry’s
capabilities in the global market for
// PNT technologies and services
(products and services)

Open Call,
Co-funded
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PNT markets esa

Drones

I Indoor / seamless Navigation

Market est. ~ $54.0 bn by 2030
CAGR 15-20 %

Market est. ~ $55.0 bn by 2030
CAGR7-12%

PNT Drivers:

+ Autonomous flight PNT Drivers:
Sensors / cameras for data / geolocation * Robotic indoor operations
Reliable navigation & collision avoidance * AR/VR/Digital twinning A
Operations in GNSS-denied environments + Store customer segmentation / X

+ Spillovers in other markets (e.g., y

5G connectivity for enhanced control and . o
automotive, logistics)

data transmission

Market est. ~ $200.0 bn by 2030
CAGR7-12%

PNT Drivers:
Resilient & Alternative PNT
Time to First Fix
SLAM & Navigation on Autopilot through
highways
V2X comms & location




Emerging PNT markets - Timing

Timing is a growing concern across Europe:

Critical infrastructures will fail without good timing and
synchronisation:

Telecom networks: 4G/5G data dropped after 3 hours, calls
dropped after 2-3 days

Power grids: blackouts and component failure beginning
between 3 — 7 days

Data centres: lose sync lost amongst distributed databases
with evident effects starting after 24 hours

Financial services require UTC stamped transactions
(MiFID 11): GNSS widely used but not UTC traceable:
requires GNSS monitoring bulletin from certified UTC centre

- 100 ps IP delay monitoring, Asynchronous Dual Connectivity

5 LTE TDD (large cell), Synchronous Dual Connectivity (for
Hs up to 7 km propagation difference between eNodeBs)
-

UTRA-TDD, LTE-TDD (small cell), WiMAX-TDD (some
configurations), Synchronous Dual Connectivity (for up
to 9 km propagation difference between eNodeBs)

WlMAK—TDD tsume configurations)

Intra-band non-contiguous carrier aggregation with or
BA 260 ns without MIMO or TX diversity, and inter-band carrier
aggregation with or without MIMO or TX diversity
130 Intra-band contiguous carrier aggregation with or
i without MIMO or TX diversity
- MIMO or TX diversity transmissions at each carrier
frequencv

Source: Timing Sqlutlons




GNSS Outages

Norwegian Communication Authority reports that in 2024, there
were almost daily disturbances to its GNSS navigation

The U.S. Department of Homeland Security identified that 15 out of
the 18 Critical National Infrastructure sectors were vulnerable to
GNSS failure

Eurocontrol, the European Organization for the Safety of Air
Navigation: during the first two months of 2024, it received 985 GPS
outages compared with 1,371 for the whole of 2023

Data from GPSJam.org (2024) confirmed widespread GPS/GNSS
interference across Europe and beyond due to Ukraine, affecting
regions from Finland, Poland and Romania to Turkey.

UK Risk Registry 2023: Categorizes the impact of a loss of PNT
services as more severe than the loss of space-based services.

Risk of spectrum usage from other applications, Example Ligado

= = x = : - O o
30 Day losses for US Economy in case of GNSS outage, Safran

Agriculture: 2,9% —~_

™~
Non-priority: 7.6% \\

Rail: 1.8% /- Finance: <1%
4 _— Aviation: <1%

Maritime: 19.6% ————— Emergency Services: !

Total Loss: 26.2%

£7.6bn

Road : 21.7% v

Weekly losses for the UK Economy in case of GNSS outage, 5 Day losses for Canada Economy in case of GNSS
London Economics outage , ISED

How Much Will a GPS Outage Cost You?
The potential impact of a 30-day GPS outage:
_ " billion/da

R OF an

trillion

30-day GPS outage costs by industry

551 514.2

billion total
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https://www.gpsworld.com/who-runs-gps/

Some Success Stories

S @™

Improved Location
Mapping using Imaging
Radars, GNSS and Point-
Cloud Registration

Provizio ?

New method for accurate vehicle
positioning when PNT data is

unavailable or to improve
accuracy when combined with

Grimaldi Assisted
Berthing

67
GRIVALDI DEEP SEA s

Advancing autonomous berthing
operations for large vessels,
enhancing manoeuvre
efficiency, safety, and reducing
CO2 emissions integrating
satellite-based multi-sensor
technologies and Al-driven
algorithms.

Vehicular Antenna
System

Glass-roof antenna capable to
acquire GNSS signals and other
signals of opportunity for
navigation, including 5G/6G and
SatCom.

GIVAS - Glass-Integrated

'RAIM prediction system
/ for avionics ™~

Flight-planning solution including
Receiver Autonomous Integrity
Monitoring (RAIM), dynamic flight
trajectory optimisation and
advanced decision support



https://navisp.esa.int/project/details/105/show
https://navisp.esa.int/project/details/94/show

How to apply? esa

Outline proposal

submission Outline Proposal:

https://ideas.esa.int/

¢ ) National Delegation support:
e/ https://navisp.esa. mt/natlonaldeleqatlan/

nauvisp

element 2 -
competitiveness

4 months



https://ideas.esa.int/
https://navisp.esa.int/nationaldelegation/
https://doing-business.sso.esa.int/
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navisp — Element 3 Objectives

/
4 I
Test-Ranges for mobility
\§ )
A N Element 3:

Understanding of PNT Resilience and Mitigation Mem_b_er_States \\
Measures i.e. for National Critical Infrastuctures B Initiatives \

/

] Support European National
// Programmes and initiatives along
the whole value chain

] = 230 Sy 1

INDUSTRY DRIVEN (linked to
O Institutional Needs)

BASED ON CALL FOR PROPOSALS




Element 3: Test-Ranges Eesa

Autonomous Maritime Mobility

Trodheimsfjorden Test Area for Autonomous Ships (NO)

+  World’s first test-site for autonomous ships

*  Foster knowledge building
+  Stimulate technology development

*  Develop rules and regulations
«  Test and Verify concepts and solutions
«  Collaboration with other test-sites and facilities

Autonomous Road Mobility
PNT Center for Automated Road Transport (IT)

«  Safety and Performance Evaluation for PNT in Connected
Autonomous Driving

+  Supports between the design and certification of the CAD solution
*  Hardware-In-the-Loop test

*  Network operation with external laboratories

+  Extension of the lab capabilities to support the autonomous mobility
use cases of Smart Roads being planned
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Element 3: PNT Resilience

Integrated Navigation System-of-Systems PNT Integrity for Resilience (UK)

- Defnition and validation of autonomous user level integrity solutions for maritime use cases with focus on PNT
resilience (system-of-systems and muti-sensor approach)

«  Definition of a service for supporting maritime user level integrity and the related cost-benefit analysis

Resilient PNT for the Black Sea and Danube Region (RO)
«  Assessment of PNT vulnerabilities in the Danube and inland waterways

«  Develop a resilient PNT solution targeting the particularities of the Black Sea and Danube lower basin

UK Time Distribution (UK)

+ Assessing the capability of eLoran transmissions to provide time synchronization as well as to broadcast
GNSS data.

«  Timing precision to be enhanced with deployment of eLoran differential receivers




Public services preparation

Sharp drops in C/N, several times a minute

GNSS event notification

service (UK)

CG| NPLE

National Physical Laboratory

@& Ordnance
Jg’:i ¥ Survey

SEE » BETTER PLACE

Prioritize detection of

interference-related GNSS
incidents

National GNSS

Knowledge centre (NL)

CGl @ s[ut

Platform offering expertise to
organizations in need of a better
understanding of GNSS
dependencies and degradations
of GNSS service
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GNSS Vulnerabities and
Mitigation in the.Czeche

Republic (C2)

VoS

Vulnerability assessment of
critical infrastructures (road,
maritime, telecom) to GNSS loss
through of over-the-air jamming
tests in controlled scenarios

+GNSS hl\"/IOnitd;ring and/- :
~Interference Detectlon

in Romanian Alrpﬂrts
" | (RO)

rise

Define a GNSS quality
monitoring system compliant
with international regulations.

Deployment of a pilot system in
7 airports.



https://navisp.esa.int/project/details/105/show
https://navisp.esa.int/project/details/94/show
https://navisp.esa.int/project/details/136/show

How to apply? esa

Outline proposal

submission Outline Proposal:

https://ideas.esa.int/

\ National Delegation support:

/] https://navisp.esa.int/nationaldelegation/

nauvisp
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https://ideas.esa.int/
https://navisp.esa.int/nationaldelegation/
https://doing-business.sso.esa.int/

Connect with us

e

’s_ﬁ «.» + Check for upcoming NAVISP events

l\, N o https://navisp.esa.int/calendar

’} =
.
7 f LB - Connect with us on LinkedIn

N n https://linkedin.com/company/navisp-esa/
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assessment

survey
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https://navisp.esa.int/calendar
https://linkedin.com/company/navisp-esa/

	navisp�Programme Structure: 3 Elements�How to Apply��
	navisp Elements
	Slide Number 3
	navisp – Element 1 Objectives
	Workplan 2024 schedule
	Work Plan 2025 ITT Schedule
	 Element 2������
	navisp Element 2 Objectives
	PNT markets
	Emerging PNT markets - Timing
	GNSS Outages
	Some Success Stories
	How to apply?
	 Element 3������
	navisp – Element 3 Objectives
	Element 3: Test-Ranges
	Element 3: PNT Resilience
	Public services preparation
	How to apply?
	Connect with us

