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A 3D Model Optimization Method Based on Line Features of Oblique Images

CAO Lin, WANG Guangzia, WANG Weiqi, GUO Yinggang

(School of Geospatial Information, Information Engineering University, Zhengzhou, 450001, China)

Abstract: Models that are built based on point cloud construction usually have uneven surfaces and jagged
edges. Aiming at the problem of poor visual effect of these models, this paper proposes a three-dimensional
(3D) model optimization method based on the three-dimensional line feature constraint of oblique
photography. First, based on the overlapping area, the quality evaluation and screening of the line segments
are carried out. Second, the three-dimensional line segments are optimally reconstructed based on the
iteration method with variable weights. Finally, the plane fitting and the correction and optimization of the
model surface are obtained based on the triangulation, and the 3D lines are used to correct and optimize the
triangulation at the edge of the building. The method is compared with the Poisson surface reconstruction
method. The results show that the proposed method effectively eliminates planar convex hull and edge
sawtooth; the edge precision is optimized to within one pixel, and the plane precision is optimized to 0.5
pixels. The overall accuracy of the model is nearly double of that the Poisson surface reconstruction method.
Compared with the existing surface reconstruction algorithms of based on point cloud features, the proposed
method greatly improves the visual effect of the model, maintains the features of the 3D model plane and
edge, and improves the edge and surface accuracy of the model.
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Fig.4 Planar fitting based on triangular surface elements
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Table 3 Comparison of plane optimization results

cm

- T 1 2 3 4 5

6 7 8 9 10 M & KME bz

AT 1 2.536 2.341 2.824 1.922 1.892
A L TR 2 2482 2.492 1.836 2.183 2.853
Poisson F Tl 1 2.824 6.292 1.482 5.991 1.294
Poisson 7 3L T 2 1.083 8.024 1.035 6.252 8.326
AJFEEMIM 1 2.342 2.974 1.972 2.742 2.401
ACTFEME 2 2.835 1.946 2.084 3.126 2.942
Poisson 7B 1 7.927 1.382 7.262 0.897 7.942
Poisson 7B 2 2.724 9.252 2.115 8.213 0.231

2.426 3.022 0.351
2473 3.017 0.391
4.301 8.914 2.966
4.302 8.326 3.122
2441 3.021 0.430
2.554 3.126 0.460
4.798 9.258 3.586
4.955 9.252 3.541

2.428 3.022 2.529 2491 2.272
3.017 2.336 2.805 1.982 2.742
8.252 4924 1972 8.914 1.062
1.532 6.025 1.382 7.271 2.094
3.021 1.842 1.951 2.384 2.783
1.963 2.532 2.234 2.872 3.001
1.257 9.258 1.385 8.372 2.294
7.146 1.217 8.251 2.146 8.256
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