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Teledyne

Teledyne Brown Engineering (USA) 
and DLR have partnered to build 
and operate the DLR Earth Sensing 
Imaging Spectrometer (DESIS) 
from the Teledyne-owned Multi-
User System for Earth Sensing
(MUSES) Platform on the ISS

DESIS, the hyperspectral sensor 
has been developed by DLR, which 
is currently the first payload of 
MUSES. 

DLR also established the Ground 
Segment and licensed the SW 
processors to Teledyne running in 
an Amazon Cloud

DESIS – Introduction / Platform



Design, Implementation, Test Commissioning Operations

2014 / 2015

MUSES / DESIS 
Start Mission

7. June 2017

MUSES installation
on ISS

29. June 2018

DESIS launch from
Cape Canaveral to ISS
via SpaceX Dragon

27.-28.08 2018 

Installation of DESIS 
in MUSES. Start 
Commissioning Phase

23. October 2019 

@ IAC Washington 
Start operational
Phase (official
announcement)

29.09.–01.10.2021

1st DESIS User
Workshop (online)

DESIS – Introduction / Timeline 



DESIS – Mission Objectives
(1) Increase multitemporal data acquisitions for sites, including different observation and illumination 

geometries

(2) Support the running EnMAP mission as well as the upcoming CHIME mission

(3) Increase multisensorial data exploitation by cooperating with other running hyperspectral missions such as 

PRISMA, EMIT and EnMAP in terms of joint calibration, validation and data harmonisation activities

Lucinda Jetty, Australia Rio Gualdalquivir, Spain La Palma, Spain
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DESIS – Acquisition Capacity

Status September 2022:

• ~ 167.000 scenes processed (archive)

• < 100% of the land surface of the Earth

• ~ 82 TB data in the archive

• ~ 12.300 scenes for Europe

• Note: DESIS is not a mapping mission

• Priority to multitemporal acquisitions

• DESIS supports e.g. preparatory activities of CHIME (2020, 

2021, 2022, 2023 …)



DESIS – Acquisition Capacity

CHIME Sites

Number
of scenes



L1A  Raw Data 
(prepared for selection & ordering & processing)

L1B Top-Of-Atmosphere (TOA) Radiance

L1C Geocoded & Orthorectified

L2A Bottom-of-Atmosphere (BOA) Reflectance

Land Mask Water Mask Cloud Mask Cloud Shadow 

over land

Haze over 

land

Haze over 

water

AOT Map WV Map

Analysis Ready Data 

ArchiveDESIS – Data products



DESIS – Data policy and access

(1) Order archived data

DLR – Science Coordination

desis-scientific@dlr.de

User

EOWEB Portal 

(DLR)

(2) Tasking new DESIS data

DLR – Science Coordination

desis-scientific@dlr.de

User

TCloud Portal

(TBE)

EOWEB Portal 

(DLR)

Tasking

Automated
data transfer
of L1A

Specific DESIS
Access (EOWEB)

Searching
Processing

Download (L1B, L1C, L2A)

Searching
Processing

Download (L1B, L1C, L2A)

Proposal Submission
Acceptance / Decline



DESIS – Web Information

• Website https://www.dlr.de/eoc/desktopdefault.aspx/tabid-13614/

• Web-Information about Calibration and Processor changes: 

• Updates of the calibration data and

• Improvements and changes of the DESIS data processors
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• DESIS Product Reader

• EnMAP-Box

• Open-source Python plug-in for QGIS

• Preparing DESIS for CEOS Analysis Ready Data for Land – CARD4L

DESIS – Web Information and News



DESIS – Public Documentation for Scientific and Commercial Users



Thank you for your 
attention! 
rupert.mueller@dlr.de

DESIS Ground Segment Manager

uta.heiden@dlr.de

DESIS Science Coordinator

Bachmann et al.: Ready Data (ARD) for DESIS and EnMAP –

Ensuring the Data Quality within the Ground Segments

Carmona et al.: DESIS Calibration: Status and Results after 4 Years of 

Operation

de los Reyes et al.: DESIS / EnMAP L2A processor

Roma





Field
AVIRIS NG
PRISMA
DESIS

2021

• Updated by Carmen Meiller (Uni Zürich)

• Continuation of the data acquisition in 2022

• Start of acquisitions in April



DESIS acquisition variabilities - Agricultural sites: Camarena, Spain 

* Standing acquisition request of 40 CHIME sites across Europe

100 scenes



DESIS acquisition variabilities – Aquatic sites: Lake Trasimeno, Italy

* Standing acquisition request of 40 CHIME sites across Europe

45 scenes


