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{Summary> In developing an effective method to detect arbitrary two-dimensional shapes, it is
an important research subject how to precisely extract tangent information at each edge pixel
from a boundary image. There have been numerous tangent-extraction methods until now, but
most of them cannot extract tangents well because they are based on the differential operation
of a Jocal 3%3 mask and then they are strongly influenced by noises or sampling errors of an
input gray image. This paper proposes a new method to extract tangent information directly
from a boundary image. In our method, we fit an analog line or a circle into local edge points
by using a Hough-based voting approach and get parameters of its equation. And then, we
update the parameters by using an M-estimation technique known as a robust estimator and
determine a tangent value. Experimental results show that our method performs effectively and
stably even if there exist random noises or discontinuous parts in boundary images. Furthermore
it is applicable to edge parts having comparatively large curvatures.

Key words: tangent extraction, boundary image, M-estimation, curve-fitting, voting approach.
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