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A New Algorism of Matching Line Segments

FU Dan, WANG Chao, XU Y+ dan, ZHOU Jian, YU Q4+ feng
(College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: Line segments are ordinary in mar made targets and matching line segments is the first step in a lot of fields, such as 3D
reconstiuction. Because of occlusion, the quesion of matching individual line segments is difficult to figure ou with the traditional
methods, and anovel approach based on epipolas line condraint and the RANSAC algorthm is presented. Fistly, the ponts on line
segments between image pairs are matched by epipolar line constraint; Secondly, the RANSAC algorithm & used to estimate a straight
line model fit to a set of 2D points, so the line segments of occlusion is matched availably. The result of the synthetic and real images is

accurate and reliable.
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Fig. 1 Epipolar geometry
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Fig.2 The principle map of RANSAC algorism
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Fig. 3 Epipolar constraint to matching
line segments
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Fig.4 The experimental result of the synthetic images
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Tab.1 Analysis of the synthetic data

(pix) (px) (rad) (px)
1 y= 4 552x- 55217 1185 y=4 492x - 543. 67 1181 0. 003 03
2 y= — 0 154x + 380. 67 376.2 y= — 0. 151x+ 379. 83 375. 6 0. 003 0.7
3 y= 0.412x+ 109. 61 101. 3 y=0. 411x + 108 49 100. 3 0. 001 1.0
4 y= -5 302x + 2120 11 3929 y= — 5 167x+ 2062 71 391.9 0. 005 1.0
5 y= - 0. 818 + 360. 71 279.2 y= — 0.815x+ 359. 82 278.9 0. 002 03
6 y= — 1. 003x + 587. 11 414.5 y= - 0.995x+ 584 03 414.0 0. 004 0.5
7 y= -2 147x + 1358 21 573.5 y = —2 1378 + 1353 40 573. 4 0. 002 0.0
8 y= 2 272x— 996. 92 401. 6 y=2 266x — 996. 94 402 5 0. 001 09
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Fig.5 Matching line segment of occlusion
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6
Matching line segment of unconspicuous feature
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