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Disjoint Region Merging and Topological Relation Computing
Induced by Semantic Scale

WANG Zhangang' WU Zixing® WANG Xianghong®
1 College of Geosciences and Surveying Engineering, China University of Mining and Technology, Beijing 100083, China

2 Development and Research Center, China Geological Survey, Beijing 100037, China

Abstract: Topological relations vary with the changes of semantic scales. Complex regions with diffe-
rent semantic scales are merged by a finite number of simple regions and their topological relations
have to be updated. The current methods make use of inferred combinatorial tables based on basic to-
pological relations between simple regions. However, these methods are generally only applicable to
simple objects and have multiple solutions. This paper presents a computation approach of modeling
scale dependences of topological relations based on the 9-intersection (91) model. In terms of the dis-
connected region merging and adjacent region merging, 9I-based matrix operators are defined for com-
puting directly topological relations of the coarse semantic scale from the relations of the detailed
scale. The computation results of the 9I-based matrix operators have no multiple solutions, and the
computation domain can cover for all possible topological relations between complex regions. The 91-
based matrix operators can be extended to process composite regions composed of disconnected simple
regions by eliminating ambiguities.

Key words: semantic scale; topological relation; 9-intersection model; region object; region merging
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