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HxGN SmartNet - Evolution
empowering an autonomous future
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HxGN SmartNet — GNSS Receivers

SmartTrack+ for superior quality observation

data

= Future Proof 555 channel - All GNSS Constellation:
GPS — GLONASS - Galileo — BeiDou — QZSS — NavIC
and SBAS

= Software upgradable for future signals

*= Very low noise GNSS carrier phase measurements

» |ndustry leading multipath mitigation
with Pulse Aperture Correlator (PAC) technology

= Advanced interference rejection technology

= Automatic Interference Detection and Alerting

» [ntegrated frequency spectrum analysis
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HXGN SmartNet — GNSS Antennas

= ARZ20: High end choke ring with unmatched multipath
rejection, excellent phase center characteristics and very
low noise — 3D inside design

= AR10: Near choke ring level performance compact antenna
with integrated robust UV resistant radome

Built-in Power-Surge-Protection
N  Integrated multi-stage power surge arrestor
« Enhances protection against power surges in the
! electrical system, typically caused by lightning or

e g L/ any other source of high voltage.
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HxGN SmartNet — GNSS Network Software

= GNSS network infrastructure solution

= Real-time correction services

= Post-processing services

* |ntegrated solution for monitoring applications
= Versatile architecture — reliable and safe

SPIDER
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HxGN SmartNet — Coordinates Computation
Coordinates of the HXGN Smartnet stations are computed using the Leica CrossCheck

Single computation
« Compute Coordinates for new stations or existing stations

Daily computation — Monitoring

« Network integrity monitoring

« Coordinates consistency

« Unexpected Antenna Change

« Pillar damage

« Change in the RTCM configuration (RTCM from external
data provider)

« Inform if predefined tolerances exceeding

« Analyze time series

« Detect any movements from local to regional scale
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HxGN SmartNet — Service Coverage

* Dense Network (<70 km station
separation) with more than 5300
GNSS stations across 26
countries

= Offers both real-time (e.g.
Network RTK and PPP) and
post processing (e.g. RINEX)
services to end-users

HxGN SmartNet NRTK
I HXGN SmartNet PPP
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Reference Frames in Europe
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Reference Frames — ITRF2020

= Coordinates of the HXGN Smartnet stations are computed using the Leica
CrossCheck Service
= Based on the Bernese GNSS software
* Following the guidelines for the AC we generate:
o Daily coordinate solution (ITRF2020)
o Bi-weekly coordinate solution (ITRF2020 €2024.75)
o We use a defined common set of IGS stations
* Precise IGS/CODE products
« Each country/region is computed separately

= After a validation of the solution, the new coordinates are updated and available for
the end user

*» The update of the coordinates is performed two times per year for most of the
stations and more frequently for stations residing in active tectonic areas.
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Reference Frames — ETRFxx

The transformation between the International and the European Reference Systems
IS performed following the ITRS and ETRS89 relationship defined in the EUREF
Technical Note 1 (Zuheir Altamimi and Xavier Collilieux — March 2024)

Validation is performed:
« using the web-based tool available at the EUREF Permanent Network (EPN)
web site
 using tools from the National Mapping Agencies

Rapid Dally coordinate solutions are also computed for monitoring purposes
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Daily Computation

= Check the long-term stability of the stations

Detect jumps after an antenna change
Update coordinates in case of relocation
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The coordinates of all reference stations used In
HXGN SmartNet are computed automatically daily =
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Daily Computation

In case a defined threshold is exceeded, an alert

IS sent to the HXGN Smartnet

Support Centre who will analyse the alert and, following defined processes, decide if
to exclude the station from the network.

In case a significant jump in position Is
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Daily Computation — Example of a Detected Displacement

= We observe a time series from a reference station in Finland, which displayed unusual seasonal
oscillations in its 2D component.

= Due to these fluctuations, the station was temporarily disabled from the HXGN SmartNet network.
Nearby reference stations did not show similar movements, suggesting a localized issue.

= After conducting a remote analysis of the data using Leica SpiderQC, no GNSS quality issues
were detected.

= Consequently, a physical inspection of the station was carried out. The installation was reinforced
by adding support to the antenna mast's lower base and attaching three steel cables to the upper
part.

= Since the additional supports were installed on January 9, 2024, the antenna position has
remained stable, and the station has been reintegrated into HXGN SmartNet.
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Daily Computation — Example of a Detected Displacement
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= Difference between the computed daily solution and the coordinates used
In the real-time network processing for GNSS correction generation.
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Reference Frame Usage
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Reference Frame Usage
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Providing a Continental Service

/ Region 1
Backend connection
NTRIP Caster selected based
on approximate rover position
(derived from GGA string) NTRIP Caster 1
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SIRGAS-CON

= As we do in the USA, Europe, and Australia, the
SIRGAS—CON GNSS Network and the SIRGAS
reference frame realization in Latin America offer a

valuable resource. Should HXGN SmartNet expand into - S ARd
this region, these frameworks could enhance future . N |

coordinate computations.

* SIRGAS
... Reference Network

IGS global station
SIRGAS regional station




(4 # HEXAGON SIRGAS

sirgas.ipgh.org

iGracias!
Thank you!
Obrigado!

TAWK Youssef youssef.tawk@leica-geosystems.com
MATONTI Francesco francesco.matonti@leica-geosystems.com
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