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Abstract: The complexity of 3D geological model and the singular spatial relationship among geological intersection objects
greatly influenced the robustness and the reliability of intersection algorithm. An efficient and reliable intersection algorithm of
complex geological model is proposed in this paper. Firstly. an intersection point topological structure is built to store the rela-
tive position between intersection point and adjacent elements. Then combining the exact predicates method, a complete edge/
triangle intersection classification figure is designed which records 27 kinds of intersection cases and corresponding intersection
point positions; in the process of re-triangulation. the designed adjustment mechanisms make full use of associated spatial rela-
tionship as the constraints, adding an additional level of reliability to the algorithm. The experimental results show that our al-
gorithm efficiently handled the degenerate/self-intersection cases in triangular mesh and the tangency/co-planar/near co-planar
triangles special cases in intersection process, and could provide a reference for 3D complex geological model intersection
analysis.
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Fig.15 Intersection test of self-intersection models
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Fig.16 Complete degenerate triangles (a) and near de-

generate triangles (b)

(a) E
AN
XY

K17 WA iR =AU RS &
Fig.17 Intersection test of degenerate triangle
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Table 2 Special cases comparison with prior arts
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Fig.18 Intersection result of near-degenerate triangles
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Fig.19 Triangular mesh intersection of geological model of Yingxi area in Qaidam basin
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Fig.20 Geological model of Yingxi area in the Qaidam basin
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Table 3 Detailed information of geological model
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Fig.21 Growth trend comparisons of intersection algorithms ﬁgﬁiﬁ%ﬁ/ii{i%i&}jﬁﬁﬁ? E@@]%U 575[% . Zlg
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