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A software complex that performs the operation of construction of a chain-node model for the description of metric information of spatially-distributed data is proposed. The use of the effective algorithm for solving the base geometrical problem by the deductive method ” from the general to the specific” on the basis of hierarchical structures of data presentation, makes possible an essential reduction of computing time. 
For solving geoinformation problems that involve a structured description of metric space of topographical information contained in electronic maps, segmentation of metric information is usually required.

A program complex that performs the operation of construction of a chain-node model for the description of metric information of spatially-distributed data is proposed.

The algorithm of its work is as follows. The input information for the problem is the metric part of the description of line and area objects whose spatial relations have a complex structure. In the process of work of the algorithm, a chain-node structure of the object region should be constructed. This structure maintains the semantic relations between the initial objects and the generated objects of the chain-node model (segments).

In the general case, the process of segmentation is as follows. The metric of each initial object (line or area) is dissected into segments by special node points:

1)
at the point of intersection of the metric of the object under consideration with the metric of any other object from the object region;

2)
at two points - the beginning and the end of the section that coincides with any other object with some accuracy eps ;

3)
at the closest point to the first or the last point of any object that is removed no farther than the size of eps (segmentation by the end points of line objects).

Besides, in the segmentation process, the structured description of the object itself may be considered. For example, the points of the beginning and the end of the physical break of the object, the point of the change of the topographic sign and other points for relating the attributive information can serve as the nodes of the chain-node model. 

The node points thus found will segment the metric of the initial object into parts that represent metric information of the generated objects of the chain-node model. After that, the attributive part of these objects is filled (usually it is made in the form of the references to the "generating" object).

Provision is made for differentiating the groups of objects according to priorities. Such differentiation is required when the threshold value eps of the determined matching parts of the objects due to the accuracy of the input or to the assembly algorithm of area objects does not equal zero. In the case when eps ≠ 0, we face the problem of contraction of the end points of the sections of eps – coincidence and of subsequent choice of one of the sections as a segment. This process is governed by the priorities of corresponding objects: the portions of the objects with higher priority import their metric to the chain-node model.

For the case, when not all the elements of the object region participate in the segmentation process, provision is made for the file of codes of the segmented objects, or, if it is easier to list the groups of objects that should be excluded from process, the file of codes of the ignored objects.

The block performing geometrical operations on the objects is the most time-consuming part of the algorithm. The base geometrical function of the segmentation algorithm, which is used most extensively, is the function of search of intersections and matching portions of the curves with some specified accuracy. The use of the effective algorithm for solving this geometrical problem by the deductive method ” from the general to the specific” on the basis of hierarchical structures of data presentation [1-4], allows an essential reduction of computing time. 

The subsystem is incorporated in the object-oriented intellectual geoinformation system "GIS-Terra" developed at Research Institute for Applied Mathematics and Cybernetics of


NNSU. It is used, in particular, for converting the metric information of nautical navigation charts to the international exchange format S-57.

The complex is realized in the C ++ programming language. The integrated development environment Borland C ++ Builder was used as a tool for developing and debugging the software.
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