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Fig. 2 A Framework for Assimilating Inconsistencies Between Rivers and Buildings
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An Assimilation Method of Inconsistency Between Area Objects at
Different Scales with Respect to Spatial Relation Constraints

ZHAO Binbin' PENG Dongliang® ZHANG Shanshan®
LIU Shangshang' XIONG Xuping' DAI Quanfa'

1 Schoolof Traffic and Transportation Engineering, Changsha University of Science and
Technology, Changsha 410114, China

2 Department of Geo-informatics, Central South University, Changsha 410083, China

Abstract: Consistency is a basic indicator of spatial data quality assessment. As an opposite of consis-
tency, inconsistency of spatial data refers to the conflicts or contradictions between spatial objects at
the same scale or different scales. Spatial data inconsistency is a common concern in the international
geographical information community since 1990’s, and will have a direct effect on spatial data integra-
tion, cartographic generalization and spatial data updating. Previous studies mainly focus on handling
inconsistencies between line objects with the same scale. Less attention is paid to the problem of han-
dling inconsistencies between objects from maps with different scales or related issues about “a build-
ing dropped in a river” in the process of cartographic generalization while deriving a smaller scale map
from a larger scale map. Hence, this paper proposes an approach based on data assimilation principles
for handling inconsistency between rivers and buildings. The proposed method first extracts bounda-
ries of both rivers at different scales by means of spatial operations (e. g. split, intersection). Then,
morphing transformations are performed from a larger-scale river boundary to the other one. Finally,
with respect to topological and distance constraints between river boundary and a building, an optimal
assimilated river boundary is determined. Experiments demonstrate that the proposed method is able
to handle inconsistency between generalized river and buildings at a larger-scale effectively, providing
a promising solution for eliminating topological conflicts while deriving consistently a smaller-scale
map from a larger-scale map.

Key words: scale; spatial relation; inconsistency; morphing transformation; assimilation
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