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Abstract

This paper proposes a new efficient method to detect ellipses using a segment merging based Randomized Hough
Transform. The key idea of the proposed method is to separate single line segments from an edge image, to estimate
ellipses from any pair of the single line segments using Randomized Hough Transform (RHT), and to merge the ellipses.
This algorithm is able to accuracy estimate the number of ellipses and largely improves the computational time by

reducing iterations.

Keywords : Edge Segment, Randomized Hough Transform, Ellipse Detection, Occluded Ellipse.
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Table 1. MPM of line segment of Fig. 12.

Line Segment MPM

1 2,356
2 1,346
3 1,245
4 2,356
5 1,346
6 1,245
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Xie's algorithm, FGED and proposed method,
(@) Computation time versus number of ellipse,
{b) Accuracy versus number of ellipses.
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19. Ellipse detection in real-world images,
(a) Real-world image, (b) Edge image,

(c) Ellipse exiraction by proposed method.
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Table 3. Parameter values of ellipses detected in Fig.

18(1).

Center Major axis Minor axis Orientation
(170, 85) 51 47 42.03297
(146, 238) 51 49 -59.8352
(84, 199) 54 47 81.59341
(66, 210) 24 20 -64.7802
(98, 120) A 20 -54.8901
(150, 243) 14 10 -76.6484
(180, 76) 24 20 56.86813
(66, 210) 14 10 53.9011
(122, 137) 24 24 89.50855
(172, &) 24 20 33.13187
(130, 137) 27 24 -5.43956
(140, 227) 17 10 -31.1538
(124, 137) 10 10 -45989
(182, 74) 14 10 43.02198
(90, 194) 14 7 49.94506

Time (sec) 12.227
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Table 4. Parameter values of ellipses detected in Fig.
182).

Center Major axis Minor axis Orientation
(181, 127) 50 44 71.47059
(61, 165) 50 4 79.94118
(132, 1%) 22 22 77.82353
(130, 1%5) 4 338 -14.2941
(108, 103) 4 41 -25.9412
(112, 109) 22 22 77.82353
(132, 197) 13 9 -61.9412
(112, 109) 13 9 -46.0588
(134, 175) 16 9 30.17647
(196, 127) 16 9 57.70588
(205, 117) 9 9 56.64706
(68, 155) 13 6 49.23529
(37, 169) 13 13 -71.4706
(112, 111 9 9 4394118

Processing time (sec) 9503
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