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Underwater Terrain Three-dimensional Reconstruction Algorithm Based on Improved Delaunay
Triangulation

CHEN Shi-jie, ZHANG Sen-lin, LIU Mei-qin and ZHENG Rong-hao

College of Electrical Engineering,Zhejiang University, Hangzhou 310000, China
Abstract In surface reconstruction of underwater terrain,the commonly used method is to project point cloud data to two-dimen-
sional plane,and use Delaunay triangulation algorithm to generate triangular grid, then combine the depth elevation value in order
to restore to three-dimensional space. However, the efficiency of this method is low,and the depth elevation value is abandoned
during projection,so it’s easy to generate long and narrow triangles in three-dimensional space,which is not conducive to the dis-
play effect. Based on the point by point insertion method.the location of the insertion point and the local optimization procedure
are improved respectively. The specific performance is as follows:a fusion location algorithm is proposed to find the search direc-
tion and locate after calculating the triangle vector area,so as to ensure the uniqueness of the location path and improve the effi-
ciency. At the same time,the depth elevation value is introduced to the local optimization procedure. The standard deviation of tri-
angle angle in three-dimensional space is calculated and used as the standard to measure the similarity to normal triangle. The cri-
terion of empty circumscribed circle is replaced to make the gird more uniform in three-dimensional space. The experimental re-
sults show that this method is superior to the traditional Delaunay triangulation algorithm in terms of model quality and construc-

tion efficiency.
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Fig. 1 Three-dimensional reduction of plane projection method
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Table 1  Quality comparison

Factor Lawson Ref 12 Our

C 3.775 3.775 1.09
Conim 1.00021 1.00021 1.00013
o, 84.5471 84.5471 1.02070

n 4788.54 89.91 51.87

t 489. 49 13.57 6.24
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