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Fig.1 Depth-Contour Before and After Simplification
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Fig.2 Curvature of Depth-Contour
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Fig.3 Dispersion to a Smoothed Curve
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Fig.4 Depth-Contours Used for Comparison
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Tab.1 Comparison for the Navigational Safety

of Depth-Contour Before and After Simplification
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gy. Conventional mapping which uses the subdivision of multilevel tiles or multi-version storage to ac-
complish spatial multi-scale representations has the problems including data redundancy, inconsisten-
cy between diffident levels, the dramatic change in scale range and others. This study comprehensively
applies various multi-scale representation strategies, including the cartography generalization and the
spatial index technology, and put scale dimension and operations information in data model to build
The Vector Spatial Data Pyramid Model. This model builds up key scale representations data and con-
trols the scales space of every target through the off-line processing. And the process information, in-
cluding the representation status of object, the longitudinal association between object A and object B
in diffident levels, the generalize operators and parameters, is encapsulated in the attributes of objects
through object-oriented modeling. Meanwhile, this model establishes scale transformation structure
through one end and both end of the control. Based on the pyramid model, the generalization action
can be executed in real-time to obtain continuous scale representation.

Key words: continuous multi-scale representation; pyramid model; map generalization; multi-scale

data structure; scale transform
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Indices and Methods for Evaluating Quantificationally the Quality
of Simplification of a Depth-Contour in Nautical Chart

ZHANG Lihua'?® WEN Lianfa'? JIA Shuaidong'*

1 Department of Hydrography and Cartography, Dalian Navy Academy, Dalian 116018, China
2 Key Laboratory of Hydrographic Surveying and Mapping of PLLA,Dalian Navy Academy. Dalian 116018, China

Abstract: To address the limitation that the quality of simplification of a depth-contour in nautical
chart can only be analyzed qualitatively, not quantificationally, these indices including the contour
length of extending deep area, the mean distance of extending deep area, the reducing deep area, the
curvature and the dispersion to a smoothed curve are defined, respectively from the safety of naviga-
tion, the representation of available depth space and the smoothness, the corresponding evaluating
methods are proposed, and the indispensable formulas are concluded. The experimental results dem-
onstrate: (1) the defined indices can effectively and reasonably estimate the quality of simplification of
depth-contour in nautical chart from the safety of navigation, the representation of available depth
space and the smoothness; (2) the proposed methods can estimate the quality of depth-contour simpli-
fication and overcome the shortcoming of the existing methods which can only analyze qualitatively.

Key words: depth-contour; simplification; quality; quantitative evaluation
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