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} Introduction

» Teledyne and DLR have partnered to
build and operate the DLR Earth
Sensing Imaging Spectrometer
(DESIS) from the Teledyne-owned
MUSES Platform on the ISS

» The DESIS Instrument will be used
to

« Enable scientific RESEARCH

« Expand HUMANITARIAN response

* Provide COMMERCIAL value
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) DESIS Pointing Unit

Changes sight ¥15° in the along-track
direction

» Allows acquisition of up to 3 image tiles
under different angles

» ES-Mode
« 11 measurement positions £15° (every 3°)
* Repeatability / accuracy 20 arc minutes
» Target replacement time < 0.5 seconds
» FMC-Mode
» Speed 0.6 deg/sec and 1.5 deg/sec
» Accuracy 0.06 degrees (1/10 GSD)

* Range of rotation £15°
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DESIS Data Utilization (1)

r & 4 Y

Basic hyperspectral method developments 1%

Spectral unmixing techniques (linear & non-linear methods)

De-noising techniques (especially at wavelengths close to 400 nm for
water applications)

Improvements of hyperspectral data classification methods (deep
learning, compressive sensing / sparse reconstruction, synergetics)

Derivation of geophysical parameters employing bidirectional
reflectances

Fusion of hyperspectral (DESIS) and multispectral (WV-2/3, Sentinel-
2,...) for resolution enhancement keeping the spectral integrity (not
only pan-sharpening)

see next slide (based on Joint Sparsity Model for Multilook Hyperspectral Image Unmixing)

and many more...

Q.



Example
Fusion of Multispectral and Hyperspectral Data
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Example

Denoising of Hyperspectral Data (HySpex)

Before Denoising After Denoising

Starnberger See,

Absorption Estimation (WASI Tool) of
Germany

Coloured Dissolved Organic Matter

: [mg/l]
Noisy & ‘clean’ bands

I (Error in model fit drops down 50% after denoising)
0
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DESIS Data Utilization (2)

Application Oriented Applications

» Mid- and long-term environmental monitoring of mining resource
districts (environmental acidification, monitoring, restoration
assessment)

» Soil degradation (indicators, pollution, salinization)
» Vegetation monitoring (stress parameters, monitoring)

» Inland waters (chlorophyll, pollution, bathymetry, water content
models)

|

management of hazard urban inland dryland
agricultural and assessment development water degradation
forest ecosystems




DESIS Data Utilization (3)

Natural Disasters and Humanitarian Aid

» Analysis for the utilisation of HSI data for rapid provision, processing
and analysis of satellite imagery during natural and environmental
disasters, for humanitarian relief activities and civil security issues

worldwide

» Development of algorithms (mapping of damages before/after e.g.
floodings, natural resources, change detection, burned areas,...)

» Operational service also in the context of the International Charter

‘Space and Major Disasters'
3
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ZKI Activations

®2 Flood
Earthguake

P2 wild Fire and Burn Scars

A Landslide

£1 severe Storm and Hurricane
Tsunami

F{ Yolcanic Eruption

E3 Technical Accident
Humanitarian Crisis
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Example
Natural Disasters and Humanitarian Ai

E CHILE - Calbuco volcano eruption situation as of April 23, 2015 - Overview Map 1:70,000
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Interpretation
- The map shows the Calbuco vokcano in souther Chile and its
4 8 surroundings. The volcano erupted on April 22, 2015 for the

.
) E first time in over 42 years sending a plume of ash up 1o an
‘(}3 ¢ » % Colonia RIGISUL® altitude of about 10 km into the sky
s R

Mirador Puerto Varas

A second enuption occurred seven hours later on the following

lo. Thousands of people within a 20
km radius of the volcano have been evacuated

RapidEye satelite imagery (faise colour composte

NIR/Recd/Groen, red colour indicating vegetation) acquired on
23,2015 (1547 UTC) is used as backdrop.

Note: The transport network is not complete. The map shows

predominantly mayor roads.

Cartographic Information

0 1 2 3 4 5
Local projection: UTM Zone 18S, Datum: WGS 1964
Geographic projection: Laton (DMS), Datum: WG!

.Rm Blanco Scale: 1:70,000 for A1 prints.

Data Sources

RapidEye (5 m) © 2015 BlackBridge AG. Al rights
reserved

Vector data

March 04, 2015 April 23, 2015 © OpenStreetMap contributors 2015
©DLR 2015

Framework
The products elaborated for this Rapid Mapping Activity are
realised 10 the best of our abity. within a very short tme
S frame, optmising the material avadable
LoD All geographic information has. kmitations dus 1o the scale
B toMa R i aizs e oA g nidlianonprsg B iy
ot S materials. No liabiity conceming the content or the use
& . 2 thereof is assumed by the producer
\ The ZKI crisis maps are constantly updated. Please make
& Sure 1o visit itp:/www.2Ki dit do for the latest version of s
'S product
= ~Pelluch N S Map produced April 24, 2015 by ZKI
- > ©DLR 2015
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ARSC | sre ammitm

an ndusiry-higher education consortium & a Unique reso

o
L%

WELCOME

Research

e for the stafe of alibama

Education

Partners

-

ALABAMA REMOTE SENSING CONSORTIUM (ARSC)
MEMORANDUM OF UNDERSTANDING

L PURPOSE

‘The field of remote sensing is rapidly evolving as new space platforms, advanced optics, and cross-
disciplinary questions create a new suite of esonomic and research opportunities globally, something
which is especially true for the state of Alabama. Unique partnerships between industry and higher
education in the state, such as the one outlined here, enable our researchers to be at the cutting edge of
science applications for society. From fields as diverse as precision agriculture, emergency management,
geointelligence, and weather modeling, the availability of new datasets such as those through Teledyne
Brown Engincering’s MUSES platform can change the way we view and understand the world and how
we take advantage of new apportunities in the firture. To leverage the research expertise from our state’s
research and educational institutions, and to provide eritical mission feedback, Teledyne Brown
Engineering intends 1o deliver a portion of the available MUSES tasking time and imagery to certain
organizations at no cost or obligation. To facilitate this unique transfer of data and knowledge, Alabama
A&M University, Auburn University, and the University of Alabama in Huntsville herein agree to
establish the Alshams Remote Sensing Consortium (ARSC) and partner, eollaborate, and manage projects
that expand the scope and reputation of our educational institutions and promate the economic
development inherent in this growing industry. By working jaintly with Teledyne Brown Engineering,
the siate’s research universities will be able Lo position themselves for increasing success in afracting
research and workforce development funds 10 the state of Alabama.

IL OBJECTIVES

Therefore, this Agreement is made among Alabama A&M University, Aubur University, and the
University of Alabama in Huntsville, hereafier designed as the Parties. The purpase of this Agreement is
o indicate the intention of the above-named universities ta work together o develo the Alabama Remote
Sensing Consortium (ARSC), to provide a mechanism to collaborate with Teledyne Brown Engincering
for data sharing, and to foster cooperation and link the programs of the named institutions to pursue
collaborative opportunitics relating to education, research and outreach to include, but not limited to, the
following areas of expertise and knowledge:

Hyperspectral and multispectral image processing

1

2 Earth remote sensing theory and technology

3 Emerging opporiunities in space

4 Algorithm and remote sensing product development

5 Applied science areas (including but not limited o, agriculture, forestry, water resources,
human health, weather, ecology, climate) relevant to the field of remoie sensing

6 ion and vi

The Consortium tself will focus primarily on linking rescarchers and Pls at Alabama research and
educational institutions with data 2nd resources being made available through Teledyne Brown
Engineering, to also include outreach and coordination of funding opportunities that stand o benefit the
state of Alabama.

Fage |1

Unigue research/instruction collaboration between
lonal educational institutions

research topics as defined by mem

iIndustry and reg

Data tasking for
Institution Pls

private
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ARSC Research & Instruction

University of Alabama in Huntsville, Auburn University,
Alabama A&M University (current member institutions)

» Agricultural applications: plant stress, soil physics, agricultural
extension applications, precision agriculture and integrated UAS
solutions

» Cubesat simultaneous data collection, multisensor investigations
Data compression for enhanced downlinking

» Natural hazards and disaster response: Gulf of Mexico oil spill
evaluation, hydrometeorological and associated disasters
» Forest health and timber industry
» Integrated research and instruction (field data collection and
associated calibration activities between TBE and ARSC member
institutions) for undergraduate and graduate students
@.
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Humanitarian Response

» Environmental impact assessments of refugee camps
» Wetland monitoring for water shortages

» Change detection under near-real time conditions

» Vegetation mapping for habitat characterization

» Flood area mapping and characterization

» World Heritage Site monitoring

» Aid developing countries manage climate risks and land use

o.

» International Disaster Charter support



Commercial Value

» Provide a commercial source of near-global, production quality,
moderate spatial, high spectral resolution data
* On-demand tasking services
« Hyperspectral data archive
« Utilize both direct sales and distributor / value added reseller market access
» Orthorectified, atmospherically corrected hyperspectral data
» Registered and cross-calibrated to Landsat 8
» Hyperspectral Analytic Products for
» Vegetation classification
« Crop and forest health assessments and stress indications
« Ocean, estuary, and inland water monitoring
» Multi-sensor Fusion Products
« Spatial Enhancement with Panchromatic and/or Multi-spectral data
« Radar/Lidar Fusion

» Migrate validated research applications into production applications

o.
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