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Fig. 1 Relation representation and spatial scale
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Research Progress in Multi-scale Spatial Relations

DU Shihong'", LUO Liqun"’, ZHAO Wenzhi' and GUO Zhou'
(1. Institute of Remote Sensing and GIS, Peking University, Beijing 100871, China; 2. Unit 61243 of PLA, Urumqi 830006, China)

Abstract: Modeling spatial relations and their scale changes has been one of the important topics in GIS science.
This paper discussed the geometric-based and relational-based representation of geographic information. The
first representation aims to store, manage, and analyze geometric data with coordinates, and concentrates on the
geometric locations, shapes and distributions of spatial objects, thus it is termed as geometric representation. The
latter uses symbols to qualitatively represent, communicate and infer spatial relationships between spatial objects
based on people’ s cognition and understanding, thus it is termed as relational representation. This paper mainly
focused on summarizing the latest progress in theories, methods and applications about the relational representa-
tion. First, the above-mentioned two representations were compared and their scale changes were highlighted. It
is discovered that the geometric representations of same geographic entities vary at different spatial scales, so do
the relational representations vary between geographic entities. This type of changes in relational representations
strongly associates with cartographic generalization operators, which affects the changes of shapes, sizes and
structures of spatial objects. Second, the influences of the generalization operators, which include shape simplifi-
cation, merging of areal objects, attribute induction and spatial dimension reduction, on spatial relations were an-
alyzed, and related methods were presented for deriving and modeling the scale changes of topological and direc-
tional relations which was caused by the four operators. Third, combined with multi-scale spatial relations, a
technological framework for analyzing multi-scale datasets was presented. We also illustrated the concepts and
solutions for detecting the consistency of multi-scale data, and tested them practically with case studies to dem-
onstrate their efficiency. Finally, it can be concluded that the generalization operators and modeling methods play
important roles in analyzing and understanding multi-scale spatial datasets.

Key words: topological relations; direction relations; map generalization; scale changes; relation consistency
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