Airborne hyperspectral remote sensing
of the dynamic dunes along
the Belgian coast
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Conelsions

- Objective & fast
- Cost efficient & highly automatic

Aerial photography ——  Airborne Hyperspectral RS
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> Preliminary study using CASI-2 (October 2002) & ground truth data of 2003
> New flight campaign in May - June 2004

= optimal period for vegetation studies
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' Semi-fixed marram dune

Dewberry (Rubus caesius) and scrub with
seabuckthorn (Hippophae rhamnoides)

. . Moss dune (Tortula ruralis) and dry dune
' grassland (Carex arenaria, Festuca rubra, ...)

Scrub with sea-buckthorn (Hippophae
rhamnoides) and elder (Sambucus nigra)
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Correction of the across-track illumination differences
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The supervised Improved SAM classification (SISAM)
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> Reduction of the selected reference spectra
» Maximum & unique SAD for each reference spectrum

» ROI’s are perfect classified

Spectral Angle Mapper

Determines similarity between two
spectra by calculating spectral
angle between both

Compares image spectra to
reference spectra of spectral
libraries (lab, field, image)

Two spectra are treated as vectors
in N-d space (N = number of
spectral bands)

Method is insensitive to illumination
differences



Classification result
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Liguvul

11 Popucan 8
12 Prunspi 9
13 Rosapim 44
14 Rubucae 43
15 Salicin 42
Overall accuracy: 66% 16 Saliep 219
17 Salirep/Rubucae 46
18 Sambnig 89
19 Tortrur 87
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Conclusions

Object-oriented classification

Basic processing unit for
classification SMAGE
OBJECT / SEGMENT

— No salt & pepper effects

Geometric relationship
between image objects
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Conclisions

2. Classification of image objects or segments
Image objects -> Class

!

Class description ™ Nearest neighbor
Membership function
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Classification — selection of 'sample objects’
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Classification — Nearest Neighbor
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Conclisions

— Include a priori expert knowledge into the clasation process
» Groundwater depth
« DEM -> aspect / slope
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Conclusions

General conclusions

» Selection of reference spectra (ROI's) is crucial for the obtained
classification result.

- Flight campaign at the right moment (May- June)

- Accurate georeferencing of the images is necessary to avoid
the need for visual inspection

» Obtained classification accuracy (eCognition: 54%, SISAM: 66%,
Discriminant analysis: 80%) might be improved by merging the
advantages of the different methods.

- E.g. segmentation result by eCognition used in post classification
clean-up
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ROI's which are representative tor

> Development of a profound field validation method

> Method automatisation
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