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ABSTRACT

This book is the summarizing research results of state scientific research projects the author
carried out. The main topics lie to the structured generalization of GIS and map generalization,
extended fractal dimension and its application in map generalization, multi-aspect supports of
cartographic database to map generalization, advance of extended fractal dimension and its
application in generalization , and curve interpolation needed in spatial analyses.

Firstly, the author introduced DLM view of generalization. Because the generalization sub—
processes are very diverse, we can regeneralize these operators into two groups: DLM group and
DCM group. The first group includes operators about information transformation and the second
group about graphic representation( ‘digits to graphic” conversion) without respect to information
change in principle. Based on this point of view, we can concentrate the core problem in the
studying of the first operator group which aims to change the map content and its details. So-
called model generalization or database generalization and DLM generalization are completely
equivalent. The object of generalization is DLM, rather than symbols of map features DCM
themselves.

Secondly, the structured generalization of GIS and map generalization consists of three
implementation sub-models: (1) General conceptual sub-model which carries out the project
task: determination of map load following the overall law of variation of series state map load
changes. Here the main issue lies to “ how many objects” to be represented in the new projecting
map. (2) Structure implementation sub-model which determines what objects can fit the “how
many " through detecting necessary semantic, geometric and topological relations, i. e. selecting
necessary objects structurally. ( 3) Entity sculpture sub-model which carries out the sculpture
operations to further processing the characteristics of above selected object itself.

Thirdly, principles above mentioned have been embodied in four groups object
generalization geometrically: (1) Point object group generalization has been realized through
forming embedded convex hulls, reducing or merging adjacent hulls ( global structure
generalization) , and finally selection of point objects on the retained hulls ( polygon lines) , this
step is a special line object generalization. Therefore, this method realized transferring from area
object ( point group) generalization to line object ( polygon hull lines) generalization
methodologically. (2) Line object group generalization ( take river system as an example) has
been realized through creating river hierarchical tree structure and evaluation of river importance

by the hierarchical position and its drainage area which can be equivalent to the statistical Voronoi



diagram of river system. (3) Area object group generalization ( take settlement buildings as an
example) concentrated to close located building merging, using an attraction force principle
proposed by the author. ( 4) Structured generalization of landforms implemented through
generating relief skeleton lines ( ridge and valley bottom lines) and constructing their hierarchical
tree structure. Further operations are similar to the river system generalization, but here the valley
should be generalized through its replacer ( valley bottom line) which should be considered as
representative of a group of contour bends lines representing the valley object.

Finally, the author also investigated the following issues of typical algorithms of interpolation
for spatial analysis: (1) Oblique axis parabolic interpolation; (2) Curve fitting of sigmoid model
('S shape curve) ; (3) DTM Generation by vector composing of contour bunches in regular grids;
(4) DEM interpolation keeping all original source data points using irregular quadrilateral; (5)
Quadratic rational interpolations have been realized in four approaches: ( a) Least square method
of quadratic rational approximation; ( b) Five character points method of quadratic rational
approximation; ( c¢) Five divided section summing method of quadratic rational approximation;

(d) Given nodes based quadratic rational interpolation—Five Nodes gliding Interpolation.
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