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Abstract: This article describes a novel, exact, and algebraic solution for optical flow estimation based
on the optical flow partial differential equation (PDE). The conventional methods based on the PDE use
numerical evaluation of spatio-temporal differentials, which has been really an unmanageable source of error.
The proposed method use weighted time-integrals of incident light as the measurement quantities, and also
obtain an exact algebraic equation by the weighted integral of the PDE. It is featured as: 1) single frame

is sufficient and no temporal differentiation is needed, 2) free from inherent velocity limit due to temporal
differentiation, and 3) aperture problem can be significantly reduced.
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