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Abstract

A stable and highly accurate image registration technique is required for sequential image processing. Affine and
projective transforms are often used for motion models of the image registration, but some objects cannot be
modeled with the motion models using such a limited number of parameters. In this paper we discuss a non-rigid
registration that utilizes a B-Spline image transformation with a parameter-set of the control vertex positions. The
parameter-set can be estimated using a gradient-based parameter optimization method. The optimization method
is, however, sometimes unstable at texture-less regions with image noise. We have introduced a stabilization term
that varies with the magnitude of image gradient to the cost function, which allows estimating a stable and accurate
parameter-set even if the image has a weak texture. In the experiments, we have applied the stable non-rigid
registration technique to eliminate two types of fluctuations in image sequences; an atmospheric fluctuation and
a fluctuation through a watter surface. A deformation-eliminated reference image is obtained by averaging image
frames in the sequence, and then each frame is non-rigidly registered to the reference image. The experimental
results demonstrate the stability and accuracy of the proposed non-rigid image registration technique.
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