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sHYPERNETS

OHYPSTAR

A NOVEL HYPERSPECTRAL RADIOMETER SYSTEM

presented by Kim Duong (University of Tartu) @ Ocean Optics 2022
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~ AHYPERNETS

OHYPSTAR radiometer: Some technical specs

Radiometer model

Model SR (water sites)

Model XR (land sites)

Measured quantity

Radiance & irradiance (multiplexed)

Radiance & irradiance (multiplexed)

Field of view

2° (radiance), 180° (irradiance)

59 (radiance), 180° (irradiance)

Detector array

2048 px Si

2048 px Si, 256 px InGaAs

Spectral range

380 ... 1020 nm

380 ... 1700 nm

Spectral sampling interval 0.5 nm 0.5 nm (VNIR), 3 nm (SWIR)
Spectral resolution 3 nm 3 nm (VNIR), 10 nm (SWIR)
ADC resolution 16 bit 16 bit

Integration time

1...65535 ms

1...65535 ms

Shutter

Internal

Internal

Target camera

5 Mpx, RGB

5 Mpx, RGB

Communication interface

RS485, half duplex, 115.2 ... 8000 kbps

RS485, half duplex, 115.2 ... 8000 kbps

Housing material

Anodised marine grade aluminium

Anodised marine grade aluminium

Dimensions (DxL)

2 110.3 x 267 mm

2110.3 x 434 mm

Weight

1.5 kg

3 kg

Power supply

8...18VDC,05A

8...18VDC,2A

Environmental protection IP67 IP67
Operating temperature -25.... #45°C 25 ... ¥45°C
Storage temperature 35:.. FI0PE€ =35... +70:°C

(c) HYPERNETS Consortium, 2021 (RBINS, TARTU, SU, CNR, NPL, GFZ, CONICET)




~ AHYPERNETS E¥3
OHYPSTAR radiometer system
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~ AHYPERNETS =1
Deployment examples

>

1) Blankaart reservoir: mobile water site (Belgium, RBINS)

2) Berre coastal lagoon: productive & sometimes turbid coastal water (France, SU)

3) AAOT: moderately turbid to clear waters (Italy, CNR)

4) Lake Garda (Italy, CNR)

5) Gironde Estuary: turbid to highly turbid macro-tidal estuarine waters (France, SU)
6) Rio de la Plata estuary (Argentina, CONICET)

7) Gobabeb Desert (Namibia, NPL)

8) Antarctica (RBINS) (Left 1o right)
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1 séquence de mesures standard =6 E,, L, L.=> 1R, =/-stdev
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Matchups entre produits satellitaires et mesures in situ
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Matchups with satellite data / Results
Berre S3-OLCI POLYMER / C2RCC

Rhow-Sat (Polymer)
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=» Less scatter but underestimation for POLYMER compared to C2RCC (slope of 1)



(1) depuis novembre 2021
(station MAGEST-Verdon)

(2) depuis septembre 2022
(extrémité ponton)

Rhow Sat

Rhow Sat

0.20 y 0.20 y
y = 0.80x + -0.0014 / y = 0.63x + -0.0013 L
R2 = 0.93 R2 = 0.86 ,/
| RMSE = 0.020 / |RMSE = 0.032 P
0.151 MAPE (%) = 449 - 0.151 MAPE (%) = 41.4 ,*
N = 64 (4) ¢ . N = 64 (4) o
| / m, ,/
0.10 - go.lo- Fen
e . -
- 4 e
0.05 - 0.05
BAC
1 I 1 1 1 1
0.00 0.05 0.10 0.15 0.20 0.00 0.05 0.10 015 0.20
Rhow HYPERNETS Rhow_ HYPERNETS
0.20 - 0.20 -
y = 0.79x + 0.0181 - y = 0.75x + 0.0178 .
RZ = 0.90 R2 = 0.94 7
|RMSE = 0.016 |RMSE = 0.016
0.157 MAPE (%) = 123,3 0.15 MAPE (%) = 137.6
N = 64 (4) ‘?,v’ ® . N = 64 (4)
0.10 1 2'0.10 1
) (o]
X ot
o
0.05 - 0.05
ACOLITE B ACOLITE_GLINT
] 1 1 1 1 1
0.00 0.05 0.10 0.15 0.20 0.00 005 010 0.15 0.20
Rhow HYPERNETS Rhow HYPERNETS
W (nm)
@ 400 e 490 e 620 673 @ 708 e 778 @ 885

® 412 e 510 ® 665

e 443 ® 560

® 681

753 ® 865 e 1020



‘:u’ sk
Here we used data recorded by the MAFR HYPERNETS station operated since November
2021 at the mouth of the macro-tidal estuary (measurements every 15mn, 9h - 17h)

1 sequence (2 mn):
3 consecutive Ed
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0.18 v ¥ i : /i)i,wzsgm; Mesures radiométriques depuis un navire le long d’'un
Lo ] — =: 844 g.m? gradient de turbidité : saturation de la réflectance de I'eau

6049m’ au courtes longueurs d’onde (Novoa et al. 2017)
517q.m?

E II/QgN/sS“ng
N\ 68gm :
329m"3 \\/\//\
1o4agm

g ! / : :

11536gm? | !

Vol. 26, No. 8 | 16 Apr 2018 | OPTICS EXPRESS 10435

350 450 550 650 750 850 950
Wavelength(nm)

Saturation of water reflectance in extremely
turbid media based on field measurements,
satellite data and bio-optical modelling
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Saturation de la réflectance de I'eau (320-550 nm): plusieurs jours chague mois
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New platform:

 Above-water: meteo station, HYPSTAR-VIS, rain and

light sensors, 2 webcams (N & S), solar panels
* In-water: b,, fluo_chla, T, S, O, ,
* Monthly maintenance and water sampling

Projet CNES-TOSCA HYPERVAL

filters: shadow, TU stdv <0,1*mean, manual cleaning

predicted TU (Dogliotti 860 nm) (NTU)
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Conclusions & Perspectives

» HYPERNETS: un nouveau radiometre hyperspectral,
le HYPSTAR (commercialisation mi-2023)

» Un systeme de mesures autonomes opérationnel
» Plusieurs sites en activité (V1 & V2)

» Systeme cal/val (turbi/fluorimetres): HYPERVAL
» Systeme avec module de calibration (début 2023)

» Une projet de maturation (2023-2027, ESA) :
HYPERNETS-POP (Pre-Operation Phase)
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By April 2023...

31 systems built in total

12 stations for the WATERHYPERNET -

network (WATER

12 stations for the RADVALNET
network (LAND)

I'ER and LAND data networks




