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摘要 地质体的重力建模是正确解释和应用重力资料的关键问题之一.针对非规则形状变密度的三度体,本文提出了基于3D Delaunay剖

分算法的重力建模方法.采用3D Delaunay剖分算法将三维目标地质体分解为若干变密度四面体体元,推导了基于四面体体元的重力正

演公式,建立了剩余密度值与重力异常值的线性方程组;以变密度的长方体和倾斜台阶组合体为例,比较分析了常规块体算法和3D 

Delaunay剖分算法应用于重力正演的有效性,并采用共轭梯度法加密度约束条件对非规则形状变密度的倾斜台阶组合体进行了密度反

演.计算结果验证了本文方法的正确性和有效性.基于3D Delaunay剖分算法的重力建模可应用于存在褶皱、断层、裂缝等复杂地质体

的重力正反演计算.
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Abstract： Gravity modeling of three-dimensional geological body is one of the key problems for interpreting and 

applying gravity data. Aiming at three-dimensional geological body with irregular structure and varying density, we 

presented the gravity modeling approach based on 3D Delaunay triangulation algorithm in the paper. With 3D 

Delaunay triangulation, the geological body was divided into various tetrahedral vexels in optimal way, and then 

the gravity forward calculation formula for a tetrahedral vexel was derived, as well as the linear equations 

between the residual densities and the gravity anomalies. Taking a cuboid with varying density and a hybrid 

geological body with inclined step and varying density as examples, we compared and analyzed the validity for the 

forward computation of gravity anomalies using traditional cuboid vexel and 3D Delaunay triangulation algorithm 

respectively. Moreover, the density distribution of the hybrid geological body with inclined step and varying 

density was recovered by inversion using conjugate gradient algorithm with constrained density, and the inversion 

results were very consistent with the real geological body. Simulation results verified the correctness and validity 

of the gravity modeling method given in the paper. The gravity modeling based on 3D Delaunay triangulation 

algorithm could be applied to the gravity forward and inversion computation for the complicated and 

heterogeneous geological body with folds, cracks, faults and etc. 
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