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The Fan Operator for Detection of Junctions, Corners and Edges
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ABSTRACT

Both edges (1D features) and junctions and corners (2D features) are very important cues for image
segmentation. This paper proposes the Fan Operator to detect junctions, corners and edges directly from
image. We model junctions, corners and edges as intersections of straight intensity changes. The Fan
Operator is a fan-shaped set of concentric circular arcs which are the first derivative of a Gaussian scaled
proportionally with the radius along the axis. For each point, the operator is rotated around its origin every 5
degrees, and each time convolved with the image to produce a sequence of 72 values corresponding to the
image changes across each direction. By analyzing these values, the intensity changes are classified into a T-
junction, Y-junction, arrow-junction, a corner, or a straight edge. we also show that at true junctions,
corners and edge points each extremum in the sequence of convolution values is also extremal among its
neighborhood. By suppressing local non-extrema, we eliminate those poinis which have directional extrema
but are not true corner, junction or edge points. We also show that the Fan Operator has nice properties in
terms of good directional localization and signal-to-noise ratio. Finally we present experimental results on
real images, which show that this approach is very promising.
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