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A Contour Group Mixed Similarity Measurement Model for Region Incremental Updating
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Abstract: Contour line is used to express surface information through curve cluster. The degree of topography
change can be reflected based on the similarity between multi- source contour data. Therefore, the similarity
measurement of contour groups is an essential step in the map partial renewal, multi-source data merging and
cartographic generalization of topographic maps. Previous measurement methods are mainly based on
measuring the single topological feature or geometric feature. Due to the complexity of geospatial data and the
diversity of geographic elements, the existing methods may not completely reflect the similarities and
differences between multi- source data, which may cause inconsistencies in areas with intensive contours or
extreme terrain changes and map boundaries in incremental renewal application. For this reason, the spatial
similarity theory is introduced and the similarity structure of contour group is built. Through analyzing the
relationship and mechanism of the topological relations and geometric features, the hierarchical structure of
contour group similarity is constructed, and the mutual relationship and similarity measurement methods of each
influencing factor are discussed. Based on the hierarchical structure, a mixed similarity measure model using
topological relation tree and geometric similarity measures is proposed. In the mixed measure model, the weight
coefficients are calculated based on the analytic hierarchy process. Simulated and real datasets experiments are
used to verify the reliability and validity of the similarity measure model proposed in this paper. The
experimental results show that: (1) The mixed similarity measure model can quantitatively describe the
similarities and differences between contour data from different scales and sources. (2) According to the
relationship between the mixed similarity measure results and the update thresholds, partial renewing is applied
to the changing areas that meet the update requirements. The accuracy test shows that the proposed similarity
measure method has a good validity and reliability.
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Fig. 5 Simulated contour group datasets
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Tab.3 The similarity measure of contour groups

R i ML AL FEAMILLE REEAIIE R
a-b 0.61 0.38 0.34 0.57 0.52
a-c 0.65 0.18 0.30 0.37 0.47
b-c 0.89 0.48 0.59 0.64 0.74
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Fig. 6 Original contour dataset and reference data for updating
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Tab. 4 Similarity measurement results of sample data
MRS SRS TEASHRUE AR RGAHE
0.71 0.75 0.08 0.82 0.64
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Tab.5 Accuracy comparison of results corresponding to

different thresholds (m)
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Fig. 8 Different updating volume under
different threshold value
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