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Abstract This paper presents an extended regularization formula to solve computer
vision problems. Conventional standard regularization theory assumes that measure-
ment noise has a fixed variance. This often produces insufficient estimation results since
the variance of measurement noise actually varies in space and time. The conventional
formula cannot be applied to sensor data integration since measurement noise differs
among data. In this paper, a covariance matrix of measurement noise is introduced
into the regularization formula as a weighting term of the evaluation function. This
formula improves estimation, especially for sensor data integration. The formula can
be applied to many computer vision problems. Here, it is applied to motion field esti-
mation. The motion field in an image sequence is estimated using data obtained from
two filters: one is a low-pass-filtered image and the other is a derivative image with
low-pass-filtering. This procedure is equivalent to sensor data integration. Simulation

results show that the extended regularization formula exhibits excellent performance.
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