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Hardware: INSTRUMENTS
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In Progress
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Sottware: PANSHARPENING
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Pan-sharpening is the process of enhancing the spatial resolution of a low resolution (IR
multispectral /hyperspectral image, by extracting the spatial details from a single high resolution Pan

image. The spatial details are inserted into the R image by means of a suitable injection model. The

goal is to produce an high resolution multispectral /hyperspectral image at the Pan spatial resolution.
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PANSHARPENING

Detail from a single spatial high resolution image (Panchromatic]



High Resolution Panchromatic



Low Resolution Multispectral /Hyperspectral



High Resolution Multispectral /Hyperspectral



Hardware: INSTRUMENTS




In Progress
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Soitware: HYPERSHARPENING
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Hypersharpening is the natural evolution of pansharpening. This new paradigm is applied when a

multispectral /hyperspectral data is the source of detail.  The hypersharpening  methods can

choose/synthesize a different band as source of the high spatial frequencies for each

multispectral /hyperspectral band that has to be fused.
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HYPERSHARPENING

Detail from a high spatial resolution multispectral /hyperspectral dato



HAVE A LOOK AT|HYPERSHARPENING



PANSHARPENING




The Pansharpening MRA methods employ digital spatial filters to extract high frequency
information, by the sensor MTF in the reduction step. The injected details are the ditferences
between Pan (P) image and the suitable its expanded LP version. The details is weighted by

global or local coefficients g, before to be added to the inferpolated low spatial hs bands.
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HYPERSHARPENING



hASk = /{Skew + gk (P — p]{%p) k=1...N

P IS REPLACED BY X,

sk = hsk, + 06 (X6 = X,) k=1...N






























HYPERSHARPENING
APPLIED TO
SIM-GA DATA



Original Pan is preliminary reduced to VNIR scale (0.5 m).
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Experimentation at the lower scale

(from 4.5 mto 1.5 m)




Experimentation at the lower scale
(from 4.5 mto 1.5 m)

To numerically assess the fused images



Hypersharpening Selected Band: Which bands are chosen ?
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Hypersharpening Selected Band: Which bands are chosen ?
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Only a small number of bands of VNIR hyperspectral are chosen
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The assumptions

done are consistent



Hypersharpening Hypersharpening
Selected Band Synthesized Band

Expanded Image Pansharpening

SAM 1.98 2.18 1.69 1.49

ERGAS 6.74 4.95 3.71 3.32
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To visually assess the tused images
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Pansharpening Hypersharpening Selected Hypersharpening Synthesized



Pansharpening is more detailed due to MTF

differences between VNIR and reduced Panchromatic.



Pansharpening Hypersharpening Selected
‘ - -

Hypersharpening Synthesized

Hypersharpening Synthesized Band is

sharper even though is a little bit noisy



CONCLUSIONS



The hypersharpening paradigm is rewarding.
The synthesized variant provides the best results

especially for the spectral quality.



The MTF characteristics of the different sensors
are critical factors in the choice between

hypersharpening and pansharpening.



Hypersharpening paradigm can be adopted to
fuse data acquired by different hyperspectral

Instruments.
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