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PRISMA mission overview

22-03-19
Vega begins its ascent from the 
Spaceport in French Guiana, 
carrying PRISMA (image credit: 
Arianespace)
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PRISMA mission overview

Courtesy Lopinto et al. LPS, Milano, 2019
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PRISMA mission overview

Instrument main characteristics

PRISMA reference mission requirements values and actual performances 
estimated by Leonardo Space & Airborne Systems (V reports the 
Verification method: F= in-flight, G=on ground). 

Cogliati et al., submitted RSE



PRISMA mission overview

Instrument main characteristics

The standard size of a single 
imagery is 30 x 30 km with but 
the system can acquire full-
resolution payload data up to 
1800 km x 30 km (i.e. the 
maximum length of a single EO 
acquisition)

PRISMA reference mission requirements values and actual performances 
estimated by Leonardo Space & Airborne Systems (V reports the 
Verification method: F= in-flight, G=on ground). 

Cogliati et al., submitted RSE
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PRISMA cal/val (ASI-Industry contract & ASI-CNR contract, started Oct. 2019, 3 years)

Commissioning phase: Mar. 2019 - Jan. 2020

Mission Requirements document (hundreds of requisites)

Flat Field in-flight Calibration
FF vicarious calibration approach exploiting acquisitions on PICSs has been investigated

Validation by means of Sun irradiance comparison 
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Commissioning phase: Mar. 2019 - Jan. 2020

Mission Requirements document (hundreds of requisites)

Flat Field in-flight Calibration
FF vicarious calibration approach exploiting acquisitions on PICSs has been investigated

Validation by means of Sun irradiance comparison 

Validation on natural targets



PRISMA data discovery and download - ASI Portal: catalog
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PRISMA data discovery and download - ASI Portal: catalog
15 Sep- 15 December. 2019 PRISMA scenes over ocean

Atlantic Ocean

Pacific Ocean



PRISMA data discovery and download - ASI Portal: Tasking



PRISMA Standard products (L1 and L2 in HDF5 format) Courtesy Lopinto et al. LPS, Milano, 2019



PRISMA Standard products (L1 and L2 in HDF5 format) Courtesy Lopinto et al. LPS, Milano, 2019

The PRISMA products are stored in HDF-EOS5 (Hierarchical Data Format - Earth Observing System) files which
contains the panchromatic, VNIR and SWIR datasets. 



PRISMA data reader https://lbusett.github.io/prismaread/

https://lbusett.github.io/prismaread/


PRISMA imagery

Venezia, 
2020-02-08 



PRISMA data - PAN

Venezia, 
2020-02-08 



Longo et al. Paris-Le Bourget, 2019 



PRISMA data – TOA and BOA water spectra 

• Level 1 (L1): TOA (Top Of Atmosphere) radiometrically and 
geometrically calibrated HYP and PAN radiance images

• Level 2 (L2D): Geolocated and geocoded atmospherically corrected 
HYP and PAN images



PRISMA – Level 1

PRISMA Lake Hume, 2020-04-22

PRISMA data - lakes



PRISMA – Level 2

Floating 
algae/scum

Ph
yc

oc
ya

ni
n

High sediments

High 
phytoplankton 
biomass

The red bar shows effects of O2 bands 
not well corrected for

PRISMA Lake Hume, 2020-04-22

PRISMA data - lakes



Phytoplankton 
bloom

PRISMA – Level 1& 2PRISMA data - lakes

PRISMA Lake Okeechobee (USA), 2020-06-24



PRISMA Green Bay - Lake Michigan (USA), 2020-07-07

PRISMA spectra with peaks/dips due to phytoplankton 
pigments:  chlorophyll-a, cyanobacteria

In situ water reflectance 
spectra (tanks to Nima
Pahlevan)

PRSMA water reflectance spectra

PRISMA – Level 2PRISMA data - lakes



PRISMA Lake Okeechobee (USA), 2020-05-03

Phytoplankton bloom

Humic-rich waters

PRISMA – Level 2PRISMA data - lakes



Sea water

Soils

Vegetation

Dark water
PRISMA Melbourne, 2020-02-13

Floating algae

PRISMA – Level 2PRISMA data - wetlands



PRISMA – Level 1 & 2PRISMA data - estuaries

PRISMA Bahia Blanca, 2020-02-27



The plot shows ranges from 
turbid to deep clear waters 
and different bottom types

Shallow areas / Turbidity in rivers

Chl-a (mg/m3)

0.01 1

Shallow waters

Blue waters

ResuspensionPRISMA Lucinda, 2019-07-25

PRISMA – Level 2PRISMA data - coastal zones



In situ 6SV TOA L

PRISMA Level 1 data vs simulation of TOA radiances (TOA L) from in situ data



Irradiance 
Sensor

Radiance 
Sensor

Pan/Tilt 
Head

PANTHYR@AAOT / AERONET OC 

PRISMA 2020-02-08

PRISMA Level 1 data vs simulation of TOA radiances (TOA L) from in situ data

WATERHYPERNET/PANTHYR data



PRISMA Level 1 data vs simulation of TOA radiances (TOA L) vs Sentinel-2

Giardino et al., 2020 Sensors



PRISMA Level 1 data – on going: SNR; PRISMA Level 2 data



PRISMA Level 1 data – on going: SNR; PRISMA Level 2 data

Thanks to Kevin 
Ruddick, 
Quinten 
Vanhellemont

Zeebrugge, Belgium, 2019-07-23 



Lucinda, Australia, 25/07/2019

IMOS LJCO 
AERONET-
OC site

WISPStation 
Site

Lake Trasimeno, Italy, 23/04/2020

PRISMA Level 1 data – on going: SNR; PRISMA Level 2 data



Conclusions

• Satellite successfully launched
• Commissioning phase ended with hundreds of requirements 

passed
• PRISMA archive already counts thousands of images (capacity 

of 200 per day)
• L1 and L2 are produced
• Open free data for all (apart for commercial uses)



Conclusions

• Everyone is more than welcome to subscribe and use the data; a 
lot of research activity has to be undertaken for:
o characterising the sensor and the products and so on (SNR, L2 

validation, masking, geo-coding, etc) 
o exploit the data in multiple thematic application (soils 

agriculture, snow, forestry, mining, water etc.; PAN-HYPER 
fusing)

o develop algorithms (for water applications, rugged terrains, etc)
o synergy with other missions (e.g. Sentinel-2)
o testing of future imaging spectrometry (EnMap, CHIME, PACE,..)
o etc.



Web sites

• The link for registration 
is: https://prismauserregistration.asi.it/

• After registration, the PRISMA documentation (e.g., PRISMA 
Product Specifications) is also available in the same portal 
for data search and download at: https://prisma.asi.it

• The PRISMA web page can be found 
here: http://www.prisma-i.it/index.php/en/

https://ioccg.cmail20.com/t/t-l-pjylldt-ciyitkjuj-d/
https://ioccg.cmail20.com/t/t-l-pjylldt-ciyitkjuj-n/
https://ioccg.cmail20.com/t/t-l-pjylldt-ciyitkjuj-p/
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