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Measurements of code-phase arival times from at least four satellites
are used to estimate four quantities: position in three dimensions

(X, Y, Z) and GNSS time (T).
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09:03:45 09:08:02 09:26:26 16:28:19 16:40:01 16:43:37 16:49:11 16:50:47 16:52:17
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Role of GNSS across the market segments

GNSS applications have a dominant influence in all the 15 market segments presented in this EQ and GNSS Market Report. For each of these segments, a brief summary of the scope is presented below.
More insight into segment-specific use of GNSS can be found in Annex 3. The Climate, Environment, and Biodiversity segment cover GNSS to only a limited extent.

Agriculture - New technologies are pushing the Agriculture sector to new frontiers.
GNSS allows for the efficient guidance of farming machinery and the implementation of
smart farming practices. Enabling growing automation and improved monitering of the
different operations, use of GNSS leads to increased yield and reduced environmental
impact.

Aviation and Drones - Standardisation and certification of GNSS makes operations safer
and gives access to smaller regional airports without costly investment into ground-based
navaids. GNSS is an indispensable asset that supports all aspects of Aviation. GNSS is
also the only viable means of navigating and tracking drone traffic. The latest U-space
regulation heavily relies on GNSS-based services.

GNSS

Climate, Environment, and Biodiversity - GNSS has limited but important application in
the climate services domain as the technology supports a range of geodetic applications
that measure properties of the Earth (magnetic field, atmosphere). In the domain of
biodiversity, GNSS-beacons are used to geolocate animals for the purposes of monitoring
migrations, habitats and behaviours.

Consumer Solutions, Tourism and Health — GNSS is ubiquitous in our everyday life. A
very wide array of apps supported by smartphones and wearables enhance individual
fitness and healthcare, on top of navigation, contactless deliveries and much more.

Emergency Management and Humanitarian Aid — GNSS is vital for search and rescue
beacons. It allows the transmission of the accurate positioning of somebody (e.g. mariner
overboard, hiker) or something (e.g. aircraft, vessel) in distress towards the emergency
response teams, enhancing the effectiveness of emergency response efforts in case of
manmade or natural emergencies (e.g. landslides, droughts, earthguakes and floods).

Energy and Raw Materials — Electricity grids rely heavily on timing and synchronisation
enabled by GNSS, balancing supply and demand to ensure safe operations. In the Raw
Materials segment, GNSS supports mining site monitoring, tracking of assets and mining
machinery guidance and is a key enabling technology for various autonomous systems.

Fisheries and Aquaculture — GNSS significantly contributes to Illegal, unreported and
unregulated fishing detection with its traditional use in the field, namely tracking the
location of vessels through Automatic ldentification System (AIS) and Vessel Monitoring
System [WMS). It also improves safety at sea of fishing vessels.

Forestry — GNSS plays a crucial role in the effective management and long term
sustainability of forests. In particular, GNSS is used to help monitor the health of trees
with on-tree devices, as well as the tracking of timber supply chains.

Infrastructure — GNSS contributes to the proper functioning of Infrastructures operations.
The high accuracy services it offers allow a safe and on-time completion of construction work
and support preventive maintenance operations. The GNSS timing and synchronisation
function is expected to play an increasingly critical role in mobile telecommunication
netwarks and in the provision of a secure environment for data centres and cloud services.

Insurance and Finance - The financial world relies on GNSS timing and synchronisation
for the accurate timestamping of financial transactions.

Maritime and Inland Waterways — GNSS, on top of being a fundamental tool for
navigation information, is supporting the transition towards digitalisation and more
autonomous vessels. This, coupled with smart ports, paves the way for increased safety
and a more sustainable blue economy.

Rail — GNSS is increasingly becoming a fundamental pillar not only for non-safety
applications (e.g., asset management), but also for improved maintenance, train driving
optimisation, and for safety-related applications, including Enhanced Command & Control
Systems. All this together, will increase capacity, efficiency and safety of railways.

Road and Automotive — GNSS plays a crucial role in ensuring safety and efficiency of road
transport, while also reducing congestions and the related emissions. All this is deployed
through enabling emergency assistance, allowing connected and autonomous cars, supporting
asset management, including tracking of dangerous gods, empowering road user charging and
smart tachograph.

Space — GNSS provides benefits that, undoubtedly, can be exploited in Space: from using
real-time GNSS data for absolute and relative spacecraft navigation, to deriving Earth
Observation measurements from it. Firstly used by Low-Earth Orbit (LEQ) satellites, the use
of GNSS has extended to higher regions of the outer space, including GEQ orbits and the
cislunar space. Such diversification and proliferation of space users, driven largely by the
New Space paradigm, leads to an increasing need for spaceborne GNS5-based solutions.

Urban Development and Cultural Heritage — GMNSS enables precise location-based
data for urban planning, facilitating the deployment of efficient transport networks and
infrastructure development. Additionally, it aids in mapping and preserving cultural
heritage sites, ensuring accurate documentation and restoration efforts.
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