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The European organization EUMETSAT provides multichannel satellite image sequences, including visible channels,
temperature channels and water vapor channels. We use a
combination of these channels to perform the following tasks:
2D flow computation, altitude estimation and noise reduction,
3D position computation and 3D visualization of the clouds
and of the vector flow.
The 2D flow is computed using a PDE based optical flow
technique described in [1]. It consists in minimizing an energy
defined as a weighted sum of 2 terms: a data term and a
regularization term. The data term assumes that the images are
similar at the corresponding points and the regularization term
assumes a smoothness of the fluid flow. The regularization
term uses the approach proposed by Nagel and Enkelmann
[2], with the following improvements: (i) the formulation
avoids inconsistencies caused by centering the brightness term
and the smoothness term in different images, (ii) it uses a
coarse to fine linear scale-space strategy to avoid convergence
to physically irrelevant local minima, and (ii) it creates an
energy functional that is invariant under linear brightness
changes. Other approaches introduce a second order div-curl
regularization to better preserve the vorticity and divergence
structures [3], or use block-based matching methods [4].
An approximation of the height of the clouds is computed
from an estimation of the temperature based on the infrared
channel.
The noise reduction filters are applied independently within
each classification area. We mainly use 2 types of filters: a
validation data filter and an energy based smoothing filter
which yields to a linear PDE (heat equation).
The 3D visualization is based on OpenGL, using
our software AMILab available at http://serdis.
dis.ulpgc.es/∼krissian/HomePage/Software/
AMILab/.
Fig. 1 illustrates the different tasks and their inputs.
Fig. 2 shows on the left the 3D layer decomposition
obtained using the EUMETSAT original information.
On the right, we display the effect our noise reducing
filters applied to both the classification image and the
temperature channel and the estimated flow for the
highest class of clouds. The vertical component of the
vectors represents the evolution of the clouds altitude. A
video that illustrates our results is available at http:
//serdis.dis.ulpgc.es/∼krissian/HomePage/
Demos/Fluid/Video/CVPR VIDEO AMI.mpg
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