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Optical Flow Estimation of Upper Air Current from Meteorological

Satellite Image Sequences

Atsuhiko SUGIMURA *!, Atsushi OSA *? and Hidetoshi MIIKE *?

ABSTRACT

Estimating upper air current velocity is important to fix the initial values in numerical weather
forecasting. We tried to estimate optical flow of upper air current from infrared images and
water vapor images in meteorological satellite (GMS-5) image sequences. An originally de-
veloped gradient-based method is adopted to evaluate optical flow under non—uniform and
non-stationary illumination. The method combines a spatiotemporal local optimaization and
a stabilization method using reliability indices of optical flow. Through comparison between
optical flows estimated from water vapor images and from infrared images, we confirmed that
vapor images well-reflected upper air current. Upper air current is estimated from a processed
sequence of infrared images by eliminating gray values at respective pixels having a lower gray-
level (higher temperature} than a threshold. We confirmed a high correlation between optical
flows excepting for winter season. We found that a periodic temperature variation from day to
night brought an artifact in optical flow evaluation, especially on a continent. Compensation of
the periodic temperature variation brought a higher correlation between optical flows. A possi-
ble method is discussed to separate lower air current from upper air one using infrared satellite
image sequences.

Key Words : Optical Flow, Meteorological satellite images, Image sequence processing
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(a) Spatiotemporal local optimaization

{b) New method
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