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Automatic Detection of Circular Objects by Ellipse Growing
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edge detection

voting for the center of the circle
1

‘ voting for the radius of the circle

ellipse growth
outlier detection

ellipse fitting

‘ Does the edge segment mostly cover the ellipse?

no yes

1 1
o]

search for the other segment
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Fig.1 Flowchart of the procedure.
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Fig.2 The evolute of an ellipse and its singularities.
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Fig.3 (a) Voting around the center of the circle passing through P and the

two points away from it by k pixels on both sides.

(b) A pixel away

from the estimated center C' by distance R votes the value R with weight

e R%/2s2

cos ¢. (c) Fitting an ellipse to the longest edge segment inside

the region within distance § from the estimated ellipse.
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Fig.4 Judging if the edge segment covers more than
half of the ellipse.
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Fig.5 Estimation of the center of the initial circle. (a) The detected circle and
the fitted ellipse. (b) Voting for the center. (c) Simple Hough transform.
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Fig.6 The number of votes (ordinate) for the radius R of the initial circle (ab-
scissa). (a) Proposed method. (b) Simple voting.
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Fig.7 (a) The edge image used. (b) (1) The initial circle, (2) the hyperbola re-
sulting from the ellipse growing, (3) the ellipse fitted by LMedS, and (4)
the ellipse fitted after detecting another segment.
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