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The .SHP format allows to store the following types of geometric objects: points (multipoints), lines 
(polylines), polygons, etc. When storing polygons, only the coordinates of the vertices are stored. Virtual 
straight lines between adjacent polygon vertices are named as edges. The edges are not described in any way, 
they are only displayed by the GIS software. A single file can only store objects of the same type. Each entry in 
the .SHP file can also have several attributes, such as name, height, terrain type, etc. Spatial objects descriptions 
can be displayed in the WKT format which is similar to path descriptions in the SVG files. Thus the techniques 
developed for embedding the hidden data in e-map files can be applied to the SVG files and vice versa. Figure 3, 
for example, shows the content of one spatial element of the e-map in the .SHP format. The element is a set of 
two polygons. It is important that according to the requirements of WKT format the last vertex of the polygon 
must coincide with the first vertex of the polygon. The specified coordinates depend on the used coordinate 
system which is the same for all objects of the e-map. The current map uses the spatial reference identifier 
SRID = 4326 which corresponds to the WGS_1984 geographic coordinate system.

Vector e-map GeoJSON format. The GeoJSON format is also a way to describe spatial data. A GeoJSON 
object can generally be represented as a collection ( feature collection). This object consists of the spatial object 
itself ( geometry) and attributes ( properties), as well as a set of key – value pairs named as properties. Each 
GeoJSON spatial object must have a property type. The value of this property is a string containing the GeoJSON 
object type. The GeoJSON format supports geometric types similar to WKT format: a point, a line, a polygon, 
as well as sets of these objects. Next, a mandatory object property is specified – coordinates, which are deter-
mined by an array of numbers. The order of the elements must be as follows: x, y, z (for data in a rectangular 
coordinate system – east offset, north offset, altitude; for data in a geographic coordinate system – longitude, 
latitude, altitude). In addition to the spatial description, optional properties of the type of key – value pairs can 
be included in the object. An example of a fragment of a file in the GeoJSON format is shown in fig. 4. This 
file is a spatial description of some objects in Baranovichi city (Republic of Belarus), and the fragment of the file 
demonstrates the structure of the GeoJSON format in the form of key – value pairs where the list of all vertices 
of a polygon that defines a spatial figure is sequentially set for the coordinates key.

Fig. 2. Contents of e-map files in the Shapefile format

Fig. 3. Spatial element of the e-map content


