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DESISz Introduction / Platform

é Teledyne
DLR

Teledyne Brown Engineering (US
4+ and DLRhave partnered to build
and operate the DLR Earth Sens
Imaging Spectrometer@ESI
from the Teledyneowned Multi-

= User Systenfor EarthSensing

“ (MUSES Platform on the ISS

: peat| DESIS the hyperspectral sensor
. has beerdevelopedby DLR,whic

IS currently the first payload of
MUSES.

DLR also established the Grounc
Segment and licensed the SW
processors to Teledyne running i
an Amazon Cloud




DESISz Introduction / Timeline

UNITED
KINGDOM

2014 / 2015

MUSES / DESIS
Start Mission

7. June 2017 29. June 2018 27.-28.08 2018 23. October2019 29_09:01_10_2021
MUSE $stallation DESIS laundiom Installationof DESIS @ |AC Washington  1st DESIS User
on ISS Cape Canavertd ISS in MUSES. Start Start operational Workshop (online)
viaSpace>Oragon CommissioningPhase phase fficial
announcemeny
Design, Implementation, Test Commissioning Operations

[Mission Instrument _____ [ISS/MUSESDESIS
2018-2023

455 t, 109.0x97.9x27.5 m?

dimension, usage) (multi-purpose)

400 nm to 1000 nm Orbit (type, local time at equator, [l IESV o Ty N EMRVETIOIVES

2.55 nm, (*) inclination, height, repeat cycle) 51.6° 320 km to 430 km,
no repeat cycle

55°N't0 52° S
Revisit frequency 3 to 5 days (average)

-45° (backboard) to +5° (starboard), -40° to +40°
(by MUSES and DESIS)

13 bits, (*)
30 m, 30 km (@ 400 km)




DESISz Operational processors (DLR + Amazon Cloud)
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Data Products, Quality and Validation of th
DLR Earth Sensing Imaging Spectrometer
(DESISJensor019, 19(20), 4471,
https://doi.org/10.3390/s19204471

Products:

A Level 0 (LO)

A Raw data (Datatakes up to 100 tiles 30x30 km?, trajectory files, DC)
A Level 1A (L1A)

A Tiled images, browse image, metadata, quality flags <= archived

A Level 1B (L1B)’
A Top of Atmosphere (TOA) radiance (W-m-=2-sr-l.em?)
A Systematic and radiometric correction (rolling shutter, smile, € )
A All metadata attached for further processing

A Level 1C (L1C)
A Level 1B data ortho-rectified, re-sampled to a specified grid
A Global DEM (SRTM, larcsec), sensor model refinement using global
reference image (Landsat-8 PAN with acc. 18m CE90)

A Level 2A (L2A)
A Ground surface reflectance (i.e. after atmospheric corrections)
A With and w/o terrain correction

* Delivery Product




DESISz Data products + Data quality Archive
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DESISz Data products + Data quality

Absolute radiometric calibration is well
within ~5% at the Top-of-Atmosphere (TOA)
radiance and TOA reflectance level

when validated against RadCalNet

Geometric accuracy with respect to
Landsat-8 reference is ~20 m (< 1 pixel)
linear RMSE

Agreement of Bottom-of-Atmosphere (BOA)
reflectance within ~5% to RadCalNet,
Sentinel-2 and field campaign data from
Pinnacles site (Australia)

Poster (Thursday):

Archive
L1A Raw Data
(preparedfor selection& ordering& processing

Analysis Ready Data

L1B TogOf-Atmospherg(TOARadiance
L1CGeocoded Orthorectified

L2A Bottomof-Atmosphere(lBOAReflectance

A

Spectral calibration after smile correction is typically better than ~0.5 nm.

de los Reyes, R. et al. (DI\Rjlidation of Atmospheric Correction of
DESIS L2A Products: comparison of hyperspectral and Sehtike|
multispectral sensors

Pflug, B. et al. (DLR)ESIS And Copernicus Sentih&8urface
Reflectance, AOT and WV Products Compared To Measurements O
Ground




DESIS- Science Coordination
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DESIS acquisition variabilities Agricultural sites: Camarena, Spain
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