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A Quadratic Programming Model for Variable-Scale Representation of
Graded Road Network Considering Spatial Conflict

HUANG lJianfeng', ZHANG Xinchang“*" and GUO Taisheng'
(1. School of Geography and Planning, Sun Yat-Sen University, Guangzhou 510275, China;
2. Guangdong Key Laboratory for Urbanization and Geo-simulation, Guangzhou 510275, China)

Abstract: Variable-scale visualization technique has been widely applied in the representation of road network
data. The main focus of this technology is to highlight the dense central area in a limited map layout with large-
scale display method. On the other hand, the marginal and assistant map contents, which are relatively unimport-
ant, will be displayed in small-scale. However, in previous studies, methods using coordinate transformation for-
mula may cause excessive map deformation and spatial conflict among road elements. To solve these problems,
a quadratic programming model is proposed to improve the visual effect of variable-scale transformation. In this
paper, a line distortion rule based on road grade is constructed. In addition, a spatial conflict constraint rule based
on support vector machine is applied to eliminate topological errors of road network. Finally, the road network
data in Zengcheng District of Guangzhou city are used to testify the purposed model and the method in this pa-
per. The result shows that this model can dynamically improve the visual effect of variable-scale. Conclusively,
this paper provides a new idea to deformation controlling and spatial conflict elimination in the field of variable-
scale visualization research.

Key words: Cartography; variable-scale; quadratic programming; support vector machine; road grade
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