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Fig. 2 The design flow of the semantic-driven

hierarchical map symbols
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Tab.1 The morphemes extracted from common map symbols for the public geographical information and

cartographic symbols for national fundamental scale maps (part)
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Design Method of the Semantic-driven Hierarchical Map Symbols

TTAN Jiangpeng', JIA Fenli', XIA Qing' and WU Jinbing®
(1. Imstitute of Geography Spatial Information, Information Engineering University , Zhengzhou 450052, China;
2. 69028 Troops, Urumchi 830006, China)

Abstract; Research of map symbols is an important part of cartography. Currently, the main research of
map symbols was focused on the visual graphics but paying little attention to the semantic. This paper
puts forward a method of semantic-driven hierarchical map symbols design. In this method the semantic
relation of map symbols is as a benchmark to the construction of symbol graphics, and the symbol graph-
ics is controlled by semantic model. So we can fully exploit the intrinsic value of the semantic components
of the map symbols in its design activities. We mainly focused on such four key steps of the method. The
first one is semantic feature extraction. We systematically summarized the semantic feature of the map
symbols by using ontological level concept. Second step is about morphemes design. The concept, design
principles of morphemes and its important role in map symbols design was discussed. The third is about
modeling of the associative semantic relation. In this step the modeling methods was discussed and a prac-
tice that show how to construct an associative semantic model based on common map symbols for the pub-
lic geographical information was conducted. The fourth is semantics-driven generation of map symbols.
The processes and characteristics of a symbol's generation was analyzed. An existing map symbol standard
was improved by using our symbol design method. And a group of cognitive experiments have been done
which show that the propound method has a superior performance in cognitive efficiency and relatively sta-
ble and high transmission efficiency in the analog process of information transmission. In conclusion, the
semantic relation of the geospatial objects is the core of the method of semantic-driven hierarchical map
symbols design, which is aimed to improve the graphic design and understanding of map symbols. Charac-
terized by the symbol design oriented ontology domain, this method makes the map symbols more seman-

tic-evident for better recognition, understanding and application.
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