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Geostationary satellite images provide valuable information on the state of
the Earth's atmosphere. One of the multiple applications of these images is to
estimate downward solar irradiance at ground level [1,2,3]. Based on GOES-East
satellite images and local ground measurements, a satellite-based solar irradiance
model was implemented in Uruguay some years ago [4,5], and has recently led to
the second version of Uruguay's solar map [6]. This new map, based on 17 years
of satellite images and 5 years of local measurements, significantly improves the
spatial resolution and uncertainty with which the local long-term solar resource is
known. Images can also be used to nowcast  solar irradiation up to 5-6 hours
ahead [7,8,9].  Due to  the high intermittence of  solar  irradiation caused by the
cloudiness, accurate forecasting of the solar energy is one of the main obstacles
to increase its contribution into electricity grids [10]. The key part of a satellite-
based nowcasting methodology is the estimation of the cloud motion field (CMF),
which is derived from the previous and the present time images. Then, the CMF is
used to predict the next images, that are converted to a solar irradiation forecast
using the satellite-to-irradiation model. We are currently developing a technique for
cloud  motion  estimation  based  on  an  Optical  Flow  algorithm  that  introduces
regularization  terms  for  the  displacement  vector  field  on  its  formulation.  This
technique follows very recent advances in Optical Flow estimation. Results show
that the approach is promising for hourly solar forecasting.
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