'l“"li‘ \
)

User-driven requirements of the
European Hyperspectral Remote
Sensing Community

Jens Nieke, the HYRESSA Team,

and 150 European anonymous HSI researchers

HYRESSA Workshop, Davos, Switzerland, 14-15 Mar 20 07
HYRESSA - HYperspectral REmote Sensing in Europe spe  cific Support Actions




Chvressa > Background

What is HYRESSA?

EC project HYRESSA (FP6-2004-Infrastructures-6-SSA, Contract
Number 026194); 10 partners, 9 nations:

Vito: Flemish institute for technological research, Mol, Belgium (coordination)

DLR: German Aerospace Centre, Wessling, Germany

RSL: University of Zurich, Remote Sensing Laboratories, Zurich, Switzerland

GFZ: GeoForschungsZentrum, Potsdam, Germany

WUR: Wageningen University, Centre for Geo-Information, Wageningen, The Netherlands
INTA: Instituto Nacional de Técnica Aeroespacial, Torrejon de Ardoz-Madrid, Spain

ILE ASCR: Academy of Sciences, Institute of Landscape Ecology, Czech Republic

TO: Tartu Observatoorium, Toravere, Tartumaa, Estonia

U-Helsinki: University of Helsinki, Geolnformatics Research Group (GIRG), Helsinki, Finland

Institute of Systems Biology G F z "'-,: b T:Hﬂ Observatoorium
and Geology Parsoam i - DLR
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EC-INFRASTR-6: Accompanying Measures for
promoting a more coordinated approach to
research infrastructures in Europe

HYRESSA Goals:

- To improve the coordination of flight campaigns and to increase
the use of hyperspectral images in Europe,

- To investigate the needs of the EU hyperspectral research
community,

- To evaluate needed accuracy, quality and conformity of
hyperspectral images,

- To refine protocols related to calibration, acquisition, processing
and in-situ measurements in compliance with standards.
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HYRESSA Project
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Methodology

QUN: Questionnaire on User Needs
VBA: Value Benefit Analysis
Evaluation of Results

Presentation/Dissemination

HYRESSA Workshop, Davos, Switzerland, 14-15 Mar 20 07
HYRESSA - HYperspectral REmote Sensing in Europe spe  cific Support Actions




Value Benefit Analysis

Goals of a Value Benefit Analysis*:

(method commonly applied in operations research and politics)

analysis of user needs
compare alternatives
prepare decision-making
unvell the decision process

* Christof Zangemeister: Nutzwertanalyse in der Systemtechnik - Eine Methodik zur multidimensionalen
Bewertung und Auswahl von Projektalternativen, 1974 (ISBN 3-923-26400-3)
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VBA

Procedure:

- Compilation of a multi-dimensional objective system

- Evaluation of objective system by experts / users
=> objective value (of users)

- Description of the related alternatives using the objective system
=> objective return (of sensor data)

- Value synthesis of users values and sensor data return

multi-dimensional
objective model for Methodology

Hyperspectral Data

Objective Model
evaluated by experts

v

=> objective value

\ 4

Hypeé;?;‘g[]arl/;mager Comparison on level of Synthesis of values for each
y ’ objective value indicators ’ data type for various
=> objective return applications
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Objective Model
for Hyperspectral Data

1. Definition of the Main Objective:
“Max. attractiveness of hyperspectral data”
2. Definition of properties of hyperspectral data

3. Development of a hierarchical structure in form of a tree diagram with
main objective (top) and subordinated objectives (low):

A: Best image based properties
Al: Best spectral parameters
A2:. Best spatial parameters
A3:...
B: Best ergonomic properties
C: Low costs
D: Best service
3. Lowest level of an objective model are the objective indicators

* in function of user interest, applications etc.
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Mathematical Model

Law of Comparative Judgement
Weights of all objective on one level =1
Each alternative in evaluated using a target value

Completeness of the preference order  TIFF (Uncompressed) decompressor

are needed to see this nicture.

Literature:
Torgerson; Therory of methods and scaling; Wiley & Sons (1954)
Keeney & Raiffa; Decisions with Multiple Objectives; Preferences and Value Tradeoffs; Wiley & Sons (1976 )
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Objective Model

max. attractiveness of hyperspectral data
relative value RV [1.0]
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Objective Value

Who was asked?
47 % University, 38 % Research Institute, 15 % Government

Out of the 150 “only” 74
researchers filled out the
QUN completely:
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Objective Value

What makes HSI data attractive?

For the average user

. i 0,
B: Best Service 22% A: Best Image-based

Properties 33%

C: Lowest Costs 23%

D: Best Ergonomic
Properties 22%

Relative values for the all application areas and all users for 1t objective level!
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Objective Value

What makes HSI data attractive?

Relative values for the main application areas vegetation, land, water, and atmosphere
for 1st objective level!
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Objective Value

What makes the best HSI image?

Relative values for the main application areas vegetation, land, water, and atmosphere
for 2"d objective level: image-based properties
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Objective Value

What makes the best spectral parameters of a HSI
Image?

Relative values for the main application areas vegetation, land, water, and atmosphere
for 3" objective level: spectral parameters
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Objective Value

Which spectral range has the highest importance for
each application?

Objective Indicators for
the main application
areas vegetation,
land, water, and
atmosphere : Relative
Importance of
Spectral Range (All)
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Objective Value

Q: Which is the preferred data delivery time?

A: One week is the optimal time of delivery (0.3-0.5), days and
months are less important, except for Geologists.

Objective Indicators for
the main application
areas vegetation,
land, water, and
atmosphere : Relative
Importance of
Spectral Range (B15)
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Objective Value

Q: Which is the preferred repetition time?

A: for Atmosphere, Limnology: daily - weekly repetition
Geology, Forest: towards yearly repetition
Vegetation, Agriculture: weekly - monthly

Objective Indicators for the
main application areas
vegetation, land, water,
and atmosphere :
Preferred Repetition Time
(A42)
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Objective Value

Q: Which is the preferred data product?

A: L1 (at-sensor radiance) - L2 (geo- and atmo-corrected) data are the most
Important products.

Objective Indicators for
the main application
areas vegetation,
land, water, and
atmosphere : Delivery
of image data (B13)
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Objective Value

Q: Which is the preferred observation time?

A: very important between AM and PM with peak at noon, night time for
geology.

Objective Indicators for
the main application
areas vegetation,
land, water, and
atmosphere : Daytime
of observation (A41)
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Objective Value

Q: How important is add-on software?
A: Very important to all users and all applications

Objective Indicators for the main application areas vegetation, land,
water, and atmosphere : Add-on SW modules (D25)
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Objective Value

What are the absolute requirements of the user
community?

Problem for the estimation of the absolute values:

The Agriculture-Forestry-Vegetation Group was re-
distributed (after re-assessment by experts) in

Group 1) the “bio-chemical” group, with a main
Interest in high spectral and spatial resolution,

Group 2) the “classification” oriented vegetation
group, interested Iin a relatively broad spectral ( <
30 nm) and lower spatial (10-30 m) resolution.
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Objective Value

What are the absolute requirements of the user comm  unity?

Spectral
requirements:
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Objective Value
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Objective Return

What is the performance of the HSI data provided?
Spaceborne:

Airborne:
AHS-160, AISA Dual, APEX, ARES, AVIRIS, CASI-3, HYSPEX
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Synthesis

What is the best data for all applications?
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Synthesis

What is the best data for vegetation research?

Image-based Properties (A), Best ergonomic Properties (B), Lowest Costs (C) and Best Service (D)
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Main Conclusion

* Reduce costs for HSI end-users!
» Better service (helplines, workshops, courses etc.) is recommended.

« Reasonable pricing policies of HSI data must be elaborated within a
future European HSI infrastructure, e.g., trans-national group-shoots,

« Standardized and coordinated action to provide the requested HSI data
with good service at reasonable price,
* HSI users have very individual preferences, leading to

— very specific sensors requirements for a specific application group (e.g.,
atmospheric research), or

— Super-sensors, which are accounting for all application groups equally.
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Next Steps

* Results are currently discussed within the HYRESSA Team,

 QUN and VBA shall be further evaluated at RSL to squeeze
out the utmost,

» Peer-review paper on VBA results is in preparation.
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Conclusion on Methodology

The study showed, that a VBA is a very good method

— to analyse needs of hyperspectral data
— to support sensor/data specification-building process

Advantage:

— Easy and clear handling

— Comprehensive evaluation
Disadvantage:

— Efforts
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