©
2011 2013

Multidimensional E-spline sampling theory and applications
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We proposed step line edge extraction method using E-spline functions as sampling
model. A straight line-edge can be described by three parameters of orientation, offset, and amplitude. Th
e standard method to extract these parameters is Hough transform, which has a limitation_in principle to a
chieve sub-pixel accuracy. Such a limitation can be resolved by introducing a pixel acquisition model. Con
ventional approaches along this context used analytic solutions for the three parameters, which are sensit
ive to noise in pixels. To solve the problem, we proposed an optimization approach. We first define a crit
erion that evaluates a distance between exponential moments obtained from noisy pixel values and its theor
etical closed form. Its optimization is conducted by a simple coarse-to-fine search. Computer simulations
showed that not only noise resilience is much improved by the proposed method but also it extracts line-ed
ges from real images more accurately than the Hough transform.
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