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CREASO and Research Systems are pleased to joint ly announce the 
 
 

1st European Course on 

Hyperspectral Remote Sensing 
Basic Principles and Prospect ive Applicat ions 
 
 

Amsterdam, The Netherlands -  March 3-6, 2003 
 
 

Background 
Hyperspectral sensors, i.e., imaging spectrometers, acquire imaging data at high spectral and moderate 
spatial resolution allowing reflectance, radiance and emittance spectra to be constructed that permit 
physical measurements of the Earth’s surface. In this course, participants will learn the basic physics of 
spectroscopy and learn how to measure and understand spectra in the laboratory and field and 
integrate these with imaging data. These concepts will be extended to air- and spaceborne data sets 
for which the full processing chain from data acquisition up to thematic mapping will be covered. 
Elective case studies will serve to instruct participants with a variety of Earth science and related 
backgrounds in the use of imaging spectrometer data.  
 
Key words: Hyperspectral remote sensing, imaging spectrometry, imaging spectroscopy, physics of 

spectroscopy, field and laboratory measurements 
 

Objectives 
The course will give the participants the ability 
·  to learn how to acquire field and laboratory spectral data at high precision, 
·  to implement these data in remote sensing studies, 
·  to understand the physics of spectroscopy, 
·  to apply specific techniques for processing hyperspectral image data, 
·  to use spectral libraries for interpretation of image data, 
·  to understand the fundamentals of hyperspectral remote sensing and its applications, and 
·  to enable participants to apply hyperspectral data to various Earth-science related problems. 
 

Who should attend? 
The course is an ideal starting point for researchers and university lecturers, as well as for professionals 
from industry and governmental institutions, who want to utilize and integrate hyperspectral remote 
sensing in their daily work. With the help of knowledge and experience provided by the course, 
participants will be able to add value to hyperspectral data sets, as well as to improve decision 
processes, working efficiency and overall expertise related to hyperspectral remote sensing. 

Participants should have attended an introductory course on remote sensing and digital image 
processing, and have a fair background in mathematics. It is expected that participants are experts in 
their respective fields of science, technology or application. 
 

Language 
The course language is English. 



                 

1st Circular - 31.10.2002 II

Course program 
The course will last for four days, and is organized in three parts. The first part will be an introduction 
to basic principles of imaging spectrometry including basic pre-processing of airborne data sets and 
thematic analysis techniques appropriate to such data. The second part will be an introduction to 
hyperspectral data analysis with ENVI. Depending on the particular interests of the participants, the 
third part of the course will focus on prospective applications in the fields of 
·  soils, geology and geologic exploration, 
·  vegetation and agriculture, 
·  water studies. 

Part 1: Imaging spectrometry: Basic principles (1 day) 

Basic physics of spectroscopy: 
·  Reflection, specular reflectance, diffuse reflectance (Lambert’s law), intermediate cases and 

reflectance types (i.e., directional, conical, hemispherical), albedo.
·  Absorption, molecular rotation, lattice vibration, electronic transitions, free carriers.
·  Reflectance spectroscopy, measurement of reflectance, intimate mixture models, spectral 

properties of minerals, rocks, soils, vegetation, water, atmosphere and man-made objects.
·  Reflectance spectrometry, field and lab spectroradiometers, natural vs. artificial illumination, 

absorption band characterization using Hull difference/quotient.
·  Spectral measurements and analysis using data from field spectrometers (PIMA, GER3700). 

Basics of hyperspectral remote sensing: 
·  Review of spectrometry with emphasis on spectral resolution and resampling, rationale of 

hyperspectral remote sensing, data acquisition, air- and spaceborne instruments, spectral libraries. 
·  Validation, signal to noise calculation, image histograms and correlation matrix, spectral shifts in 

band positions using gas absorption. 
·  Instrument calibration, geometric spectral calibration, spectrometric calibration, radiometric 

calibration, in-flight versus lab calibration. 
·  Atmospheric calibration/correction, absolute calibration using radiative transfer models, relative 

calibration (flat-field, IARR, empirical line) using field spectra. 

Part 2: Basics on ENVI (1 day) 

Hyperspectral remote sensing thematic analysis tools: 
·  Basic tools for data I/O, image display and manipulation, band and spectral math, filtering. 
·  Geometric and radiometric tools, atmospheric calibration, general transforms incl. MNF rotation. 
·  Spectral mapping techniques, end member selection, waveform characterization, spectral feature 

fitting, matched filtering, spectral unmixing. 

Part 3: Imaging spectrometry: Prospective applications (2 days) 

Stream 1: Imaging spectrometry applied to geology and exploration 
·  Theory, case studies and practical computer exercises in selected topics, e.g.: geologic and surface 

mineralogy mapping, hydrothermal alteration, acid mine drainage, petroleum seep detection and 
monitoring to aid in petroleum exploration, soil and engineering properties of expansive soils.

·  Theory, case studies and practical computer exercises in selected topics, e.g.: vegetation 
spectroscopy, leaf optical modeling, biophysical and biochemical estimates from field and imaging 
spectrometry, phenological mapping, vegetation stress mapping, red-edge detection, imaging 
spectrometry in crop growth modeling.

·  Theory, case studies and practical computer exercises in selected topics, e.g.: spectroscopy of 
waters, optical models for deep and shallow waters, , optically deep versus optically shallow waters, 
inversion modeling of water quality parameters, imaging spectrometry for water quality mapping, 
satellite hydrology and the water balance, coral reef mapping.
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Lecturers 
Prof. Dr. Freek D. van der Meer (1966) has a M.Sc. in structural geology and tectonics of the Free 

University of Amsterdam (1989) and a Ph.D. in remote 
sensing from Wageningen Agricultural University (1995) 
both in the Netherlands. He started his career at Delft 
Geotechnics (now Geodelft) working on geophysical 
processing of ground penetrating radar data. In 1989 he 
was appointed lecturer in geology at the International 
Institute for Geoinformation Sciences and Earth 
observation (ITC in Enschede, the Netherlands) where he 
worked too date in various positions. At present he is the 
chairman of the Department of Earth System Analysis. His 
research is directed toward the use of hyperspectral 
remote sensing for geological applications with the 

specific aim of use geostatistical approaches to integrate airborne and field data into geologic models. 
He teaches at post graduate, M.Sc. and Ph.D. level on these topics. On 1 November 1999, Dr. van der 
Meer was appointed part-time full professor of imaging spectrometry at the Delft University of 
Technology (Faculty of Civil Engineering and Geosciences). In 1999 he delivered his first Ph.D. graduate 
working on remote sensing for hydrocarbon microseepage detection, at present six related Ph.D. 
projects are starting/running under his guidance at ITC and DUT. Prof. Van der Meer published over 75 
papers in international journals and authored more than 100 conference papers and reports. Prof. Van 
der Meer is editor of the book Spatial Statistics for Remote Sensing published in 2000 by Kluwer and 
editor of the book Imaging Spectroscopy: Basic Principles and Prospective Applications published by 
Kluwer in 2001. He is chairman of the Netherlands Society for Earth Observation and Geoinformatics, 
chairman of the special interest group geological remote sensing and council member of EARSeL, 
associate editor of the Journal of Applied Geosciences, associate editor of Terra Nova and series editor 
of the remote sensing and digital image processing book series of Kluwer. Freek van der Meer can be 
reached at vdmeer@itc.nl or f.d.vandermeer@citg.tudelft.nl. 
 
Prof. Dr. S.M. de Jong; from 1988 to 1998 Prof. Dr. Steven de Jong worked at the Department of 

Physical Geography at Utrecht University in the 
Netherlands where he was responsible for the remote 
sensing curriculum and for the national and international 
contacts in this field.  
Steven M. de Jong is head of the Laboratory for Geo-
Information and Remote Sensing of the Department of 
Environmental Sciences of the Wageningen University in 
the Netherlands since 1998. He completed his PhD study 
on applications of ‘GIS and Remote Sensing for 
Mediterranean Land Degradation Monitoring and 
Modelling’ in 1994 at Utrecht University. In 1987 he 
received his MSc on ‘Rural Land Evaluation Procedures 
using GIS’ from Utrecht University in the Netherlands. 
Prof. Dr. de Jong worked as a visiting scientist at NASA’s 

Jet Propulsion Laboratory (JPL) in Pasadena, California in 1995 and 1996. During his stay at JPL he 
contributed to the applied research initiatives of the AVIRIS group. AVIRIS is JPL’s Airborne Visible Infra 
Red Imaging Spectrometer. He is chairman of the national remote sensing committee of the Dutch 
Remote Sensing Board for Agricultural and Environmental Applications. Furthermore, he is the 
National Representative of the IAHS-ICCE: International Commission on Continental Erosion. De Jong 
was or is member of the organizing committees of a number of international conferences. He is having 
major scientific experiences in the field of image processing, GIS, geostatistics, soil science, soil erosion 
modelling and field surveys. Steven de Jong can be reached at s.dejong@geog.uu.nl. 



                 

1st Circular - 31.10.2002 IV

PD Dr. Dieter Scherer has studied Physics and Geography and received his Diploma degree at the 
University of Freiburg (Germany) in 1989. Then, he worked at 
the University of Basel (Switzerland) where he finished his 
Ph.D. studies in Meteorology in 1994. In his dissertation he 
presented an integrated approach combining field studies, 
remote sensing and numerical modelling for an analysis of 
snow-hydrological phenomena driven by snowmelt. From 1994 
to 2001 he was coordinator resp. principal investigator of 
various national and international remote sensing projects 
dealing with development of new methods for processing, 
analyzing and applying remote sensing data from multi- and 
hyperspectral as well as from SAR systems for environmental 
research. In particular, these projects were focused on new 
approaches for multisensor classification, the influence of 
atmospheric correction on the accuracy of retrieval of geo-
biophysical variables, or on numerical modelling of topographic 
and atmospheric effects inherent to optical and SAR data. He 

published more than 80 papers, most of them in international, peer-reviewed journals, conference 
proceedings or monographs. Dieter Scherer is involved in activities of international scientific 
organizations like EARSeL, EGS, NRB, and others. He was invited to NASA's Goddard Space Flight 
Center as visiting scientist in 1998, and spent more than one year during field campaigns in Svalbard 
and Scandinavia. His experience in software development, including teaching on remote sensing and 
geoinformation science, dates back to 1985. In 1999, after finishing his habilitation in Geography, he 
was appointed lecturer at the University of Basel. Since 2001 he is with CREASO GmbH where he is 
responsible for business development, consultancy and user training in remote sensing and related 
geoscientific disciplines. You can reach him at D.Scherer@CREASO.com. 
 

Material 
The course will be based on the following text-book: Van der Meer, F. & De Jong, S. Imaging 

Spectrometry: Basic Principles and Prospective Applications. Kluwer Academic 
Publishers, Dordrecht, the Netherlands, 451 pp. (ISBN 1-4020-0194-0). The book 
contains a CD-ROM with case study data sets. In addition, participants will 
receive copies of the powerpoint slide series and accompanying course notes. 

ENVI and IDL will be used as software for the course. Participants will receive a 
set of CD-ROMs containing the current version of the ENVI/IDL installation files 
incl. the online documentation as well as a comprehensive tutorial including data 
sets. The software can be installed and run in demo mode. After entering a valid 
license code, the software will be fully functional. 
 

 

Costs 
EUR 2.200,-  plus tax per person for participation in the four-day course including course materials. 
The fee does not cover expenditures for travel and lodging. 

A reduction of EUR 200,-  is granted to participants from research organizations and academic 
institutes. If more than one person from the same commercial or governmental organization attends 
the course, then the same reduction applies except for the first person. 
 

Organization 
The course is organized by CREASO GmbH 
Talhofstr. 32a, D-82205 Gilching 
Phone: +49-8105-378-0, Fax: +49-8105-378-300 
Web: www.CREASO.com, Email: Info@CREASO.com. 
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Registrat ion 
Use the attached registration sheet or download it from the CREASO web pages (under “What’s New” 
at www.CREASO.com) and send it per fax or mail to CREASO no later than December 15, 2002. 
 

Location and Accommodation 
Seminar rooms will be located in Amsterdam, The Netherlands. Details on the location of the seminar 
rooms, travel information and a list of hotels will be forwarded to registered participants after the 
course program is finalized. 
 

Cancellat ion 
The course will not be held if less than eight participants are registered. 

Cancellation is possible at no costs until January 31, 2003. After that deadline, the course is due to 
full payment, and registered participants will receive the invoice together with a confirmation letter. 

The right to attend the course may be transferred to other persons. Substitution by other courses is not 
possible. 
 

Further information 
Information on the course including the downloadable registration form is available on the web at 
www.CREASO.com under “What’s New”. 

Contact person at CREASO: 
PD Dr. Dieter Scherer, Phone: +49-8105-378-121, Email: D.Scherer@CREASO.com. 


