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Fig. 1 A strategy on measuring the spatial information

content of an area
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Fig. 2 The convex hull and pocket polygons obtained by decomposition of an area feature
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An Approach to Measuring the Spatial Information Content of an Area Feature

LIU Huimin, DENG Min, HE Zhanjun and XU Zhen
(School of Geosciences and Info-Physics, Central South University, Changsha 410083, China)

Abstract; Map is a visualization representation of geospatial entities and their distribution. Users often can
obtain large amount of information through reading a map. The measurement of map information content
is one of the most important basic research issues in the theory of map information transmission. It has
been preliminarily applied to map generalization and many other aspects of map applications. Spatial infor-
mation of a map contains that of features and their distributions. Existing methods of measuring spatial in-
formation content only consider the information content of spatial distribution among the features. In oth-
er words, the information content of spatial features is not involved. Therefore, the results of the infor-
mation content obtained by existing methods are inaccurate. For this purpose, in this paper we focused on
the development of a methodology for the information content measurement of individual spatial features,
where area features are chosen as an example. As a matter of fact, it has been extensively accepted that
geometric shape is deemed to be the carrier of geospatial information content of an area feature. As a
result, the convex hull is firstly used for shape decomposition of individual area features and a hierarchical
structure called convex hull tree is proposed to represent an area feature from the view of spatial cognition.
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only locate in a nearby neighborhood but also have the same topological roles. A set of adjacent roads con-
stitute a spatial related set. Experiment results on the road network of Beijing imply that the spatial relat-
ed sets identified by the proposed approach can capture the spatial autocorrelation structure of urban road

traffic.

Key words: spatial autocorrelation; road network structure; topological characteristic; community detec-

tion

(L35 750 )

Secondly, geometric shape of area features is analyzed according to the nodes of convex hull tree at three
levels, namely, node level, neighborhood level and global level. Moreover, quantitative indicators at each
level are defined and utilized for the description of geometric shape, including edge number as the indicator
of shape complexity, and convexity as that of shape pattern at node level, out-degree at neighborhood lev-
el and layer at global level as indicators of geometry distributions. Sequentially, the corresponding compu-
tational models are respectively developed based on geometry characteristics at three levels, which are fur-
ther used to measure spatial information content of individual area features. At last, an example is provid-

ed to illustrate the rationality and the accuracy of the proposed methods.

Key words: area feature; information content; spatial cognition; convex hull tree; characteristic



