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ABSTRACT: The Earth Observation satellites provide images with different spatial and spectral
resolutions. This communications presents a method for increasing the spatial resolution of remotely
sensed images by the means of an injection of structures extracted form the best spatial resolution
image available in the set of images. One of the properties of the method is to preserve the original
content of images when improving their resolution. This method is presented in the general case and
two examples of application are presented. The benefits of using this method are enhanced.

1. INTRODUCTION

Since the first Landsat, the Earth observation satellites are presenting, in a lot of cases, different
spatial and spectral resolutions. The Thematic Mapper sensor of Landsat satellites provides six
images acquired from the blue band to the infrared band with a spatial resolution of 30 m and one
thermal infrared band with a spatial resolution of 120 m. The HRV sensor of the SPOT satellites
provides one image called panchromatic P with a spatial resolution of 10 m and a spectral range of
0.51 to 0.73 pm, and three multispectral images called XS1, XS2 and XS3 with a spatial resolution
of 20 m and a spectral range of respectively 0.5 to 0.59 pum, 0.61 to 0.68 pm and 0.79 to 0.89 um.
The future of Earth observation will follow the same model. SPOT 4 will provide a spectral band
equivalent to XS2 with a spatial resolution of 10 m, two multispectral bands equivalent to XS1 and
XS3 and a new band called MIR (Middle InfraRed) with a spatial resolution of 20 m. A new sensor
called VEGETATION will be added on the platform and will provide images in the same spectral
bands but with a spatial resolution close to 1 km. The SPOT 5-6 satellites are announced with a
panchromatic band at the spatial resolution of 5 m and multispectral bands with a spatial resolution
of 10 m. The Enhanced Thematic Mapper of Landsat 7 will deliver the same set of images as the
previous satellites but a panchromatic band with a spatial resolution of 10 m will be added. Before
the end of the century, new civil missions are planned with sensors that will deliver an image with a
very high spatial resolution (1 or 2 m) and multispectral bands (spatial resolution: 4 or 8 m).

The end-users of these data often want to combine the high spatial and the high spectral resolutions
in the aim of obtaining the most complete and accurate (in terms of spectral band) description of the
observed area. Hence a lot of methods were proposed in order to simulate images having the best
spatial resolution available in the set of images. In the case of the SPOT imagery, an analysis of
these methods has shown that in terms of preservation of the spectral content of original images,
none of them brings satisfying results. The authors have therefore defined a new sensor fusion
method allowing the improvement of the spatial resolution of images up to the best available in the
set of images and the preservation of the spectral content of original images. This method called
ARSIS, after its french name "amélioration de la résolution spatial par injection de structures”, was
defined in the general case. It makes use of the wavelet transform and the multiresolution analysis
and is presented in section 2. Two examples are proposed in section 3: its application to the case of


















