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Abstract: To improve blurred edges in the real three-
dimensional model, a curvature-guided structured line
and plane feature reconstruction method was proposed.
The meshes were divided into the plane, developable
concave, developable convex, and non-developable
surface according to curvature characteristics. The plane
was extracted from the plane segmentation results, and
the straight line was extracted from the developable
concave and convex segmentation results. The non-
developable area was reserved. Finally, a hybrid mesh
model containing geometric features was formed. The
results show that the potential range of geometric features
is preset in combination with the curvature information,

which makes the extracted structured line and plane
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feature more accurate than other methods. Furthermore,
the hybrid model ensures that the complex tree structure

in the city scene is not mistakenly extracted as a plane.

Keywords: real three-dimensional model; three-

dimensional reconstruction; mesh; line feature; plane

feature; Markov random field (MRF); simplification
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Fig.2 Mesh segmentation results based on curvature analysis
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Fig.4 Plane extraction results of the algorithm in this paper
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Tab.1 Quantitative statistics of the line and plane

feature and compression rates

i MR AREE R/ %
SRR 1 268 304 46
SR 2 1292 759 74

2 DI b AR
H5 ZHASESTENER

Fig.5 Reconstructed results of the structured line

and plane features
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Fig.7 Results of plane extraction
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Tab.2 Accuracy of the extracted plane

P Areal Area2

ﬂMZM/Cm O'RZM/CmZ/lMZL/Cm O'Rgl‘/CmZ SR ﬁ]'ﬂﬁ%/% ﬂMZM/Cm O'Rz)/[/CmZ ,u.\/IZL/Cm URZL/CmZ SR ﬁﬂ'ﬂﬁ$/%

RANSAC J¥: 10.6 14.5 12.4 17.8 684 14.6 22.4 16.1 2.1 1112

Region Growing /7 5.1 7.9 11.7 17.3 5868 18.2 26.6 16.2 21.3 5561

GoCoPP 6.3 9.3 12.0 19.4 307 14.8 20. 4 17.7 21.6 1385

SBMP J5i% 4.3 5.8 11.5 17.6 9 826 9.0 11.8 15.8 19.6 10 163

ATk 2.4 3.6  11.2 17.2 3153 75 4.2 6.2 14.9 18.7 2574 64

2.2.3 ZAHEVEN PEREE R 20 A TR AT /R T AR5 I i A%

FERFERRHIE SIS AL X LG T PRSI = 22k B
(LEP)JFE™ e LEP IRk MIAT LA T2 5 B E
PRI AL B SE—AT R TN IX AL

FRAIAYE INAE R . A T7 L B2 i I A SSRAS , e
AR I ESZE LR, AH L LFP 71 ATk
LAFIE S AR RRU R 5, HAT S e R (MR 3)

B8 ZIiEEER

Fig.8 Results of line extraction
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