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Detecting Optical Flow with a Generalized Gradient Method:

Measuring Object Motion under Non-uniform Illumination

HipeTosHr Muke,™ Arsusur Osa,! Kazuyukt Miuraf!
and ATSUHIKO SUGIMURA 2

The gradient-based approach is known as a representative method to extract optical flow
(an apparent velocity field of two-dimension) from an image sequence. In this paper, we dis-
cuss a historical sketch of the study on optical flow since Horn and Schunck proposed their
approach of global optimization. And we introduce our original approach of a generalized
gradient-based method and related studies, which enable to evaluate optical flow under non-
uniform and/or non-stationary illumination. The generalized method assumes a conservation
law of gray values in the image sequence, and evaluates not only the velocity vector field
(optical flow) but also the distribution of non-uniform and/or non-stationary illuminations.
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Fig.1 Optical flow field with object motion. The arrows
show estimated optical flow by the gradient-based
method.
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Fig.2 Object motion and the matching of gray-values.
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Fig.3 Conservation law of gray-values in a fixed
observation area of §S.
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Fig.7 An example of a weather satellite image sequence
in winter (December, 2001).
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