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WaterHypernets : Sites
Autonomous in-situ hyperspectral reflectance measurement station (Aqua and Land)

ESA HYPERNETS / HYPERNET-POP Project
https://hypstar.eu

consortium: BE, FR, AR, UK, IT, EE (PI: Kevin Ruddick)
1 to 3 operational sites / partner

Objective : 

➢ Development of new, less expensive radiometers
➢ Validation of Satellite Products
➢ Measuring light reflectance (water and land) in a 

fixed area , often turbid waters 

Implementation :  

➢ Central unit, rain and light sensor
➢ Pan-tilt
➢ Radiometer Hypstar
➢ Autonomous powered
➢ Mechanical fastening



French fixed Hypernets Station

MEFR
Rhone mouth

Site inactive

Measurement
Sequence

Cycle

1- ED 2 - LD 3 - LU



French Hypernets data results
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MAFR
L1C                 L2A

MEFR
L1C                 L2A

BEFR
L1C                 L2A

THFR
L1C                 L2A

2023 3400 Mo 512 Mo X X 2506 Mo 62 Mo X X

2024 2200 Mo 779 Mo 4 Mo 18 Mo 275 Mo 100 Mo X X

2025 2142 Mo 1201 Mo 542 Mo 302 Mo X X 2301 Mo 1281 Mo

Summary of L2A (Mo) Results

MAFR :   512          1200   : Station without any problems since 2023

MEFR :   Max 302              : A lot of problems with birds and accessibility

BEFR :   62              100     : Station relocated to THFR 

THFR :   1281                     : Very good performance since installation



The Hypernets suite of tools

Hypernets_tools:  The control logic of complete system which generates the raw data and
communicates with  Rbins (a server in Belgium) in asynchronous mode.

Hypernets_processor :  A calculator that generates netcdf files with quality control from raw data.

Hypernets_dashboard : Tools to transferring and showing raw and processed data and to creating
plots and daily monitoring of data and system status.

Hypernets_matchups: Tools for comparing satellite data and other in-situ measurements measured
NEW FOR 2025 simultaneously (Delta minutes option) and with the same location as Hypernets

Hypernets_nav:  Integration of a magnetometer/inclinometer for system control in offshore mode
NEW FOR 2026 (similar to So-Rad for the Trios radiometer).  Hypernets_nav enables calibration    

and azimuth control during the measurement sequence.

In blue : Tools developped at LOV Hypernets 2026



Why the adaptation of Hypernets to navigation ?  

2024 :  Firsts tests of de measurement sequences on TARA (Return Leg) 
➢ 14 days of measurements from Greece to Villefranche/mer
➢ Measurement conditions: blue skies and oligotrophic waters

➢ 107 Hypernets Quality check passed 
➢ 8 Hyperpro measurements kept with dates Hypernets matchups
➢ 111 Trios measures kept with dates Hypernets matchups

2025 : Data exploitation
➢ New version of Hypernets_matchups with sql database
➢ All matchups stored into database including :

• Insitu data (Rhow, Ed, Ld, Lu, Lw)
• Radiometers information
• Rsr and NxN Pixels from Satellite data matchups
• Images of measurement condition

➢ Tools for exporting spectral, scatter plot, and table results

2026 :  Adaptation of Hypernets to the navigation 
Hypernets 2026



How to adapt Hypernets to navigation ?   
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Experimentation at the LOV workshop

➢ Mast: 2-axis articulated flange

➢ Sensor integrated into the junction box

➢ North controlled by sensor magnitude data

➢ Module developed to:

• Calibrate  the sensor

• Control pan orientation when boat move

• Dashboard for launching data sequences



BEFR
Berre Lagoon

Site inactive

HyperPRO Satlantic in surface mode
QC : Univ Maine (Emmanuel Boss)

HYPSTAR sur système Hypernets

QC : LOV (Paco Still)

TRIOS sur système So-Rad

QC : PML (Vittorio Brando)

Hypernets 2026

Hypernets on TARA (Hyperboost)



Database : matchups table sample : 3 in-situ / 9 satellites
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Condition of measurements

Hyperspectral (PACE)

Hypernets_Matchups : Some graphical results

Multispectral (S3B) Average by wavelenghtMesurement by wavelenght
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Hypernets_MOB : New 2026 project
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1 :  Objectives of Hypernets_MOB

➢Add new atmospheric and aquatic parameters to the HYPERNETS datasets

➢ Facilitate the international expansion of the HYPERNETS network

➢ Improve the exploitation and use of HYPERNETS data

➢Enhance HYPERNETS hardware and software

2 : Impact of Hypernets_MOB at LOV (2026-2027)

➢Assistance for partners in Romania with the training and installation of a HYPERNETS 

station in the Danube Delta.

➢Exchange and visit with our partners and colleagues in Tartu (Estonia) to discuss and 

improve the system.



Conclusions and Perspectives
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1. Hypernets-POP has achieved its objectives regarding the proper functioning of 
autonomous systems.

2. Hypernets data have begun to be distributed (2026 for the French sites).

3. Tools and extensions for the use of the Hypstar radiometer continue to improve and 
diversify.

4. Hypernets-MOB will make it possible to expand and enhance the Hypernets network.

5. The hyperspectral data measured by Hypernets contribute to strong preparation for the 
upcoming satellites TRISHNA / PRISMA / ENMAP / DESIS* / CHIME

* hyperspectrals missions



Merci
Thank you
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Extra : HYPSTAR technical specifications :     (https://hypstar.eu)


