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L.V. Vorobyova  ООО «DATA+» lvorobyova@dataplus.ru
A.V. Samokhina ООО «DATA+» anna@dataplus.ru
J.J. Tezina  ООО «DATA+» ytezina@dataplus.ru

Topographic maps renovation question is more and more pressing during last years. Region’s infrastructure is changing very fast, so it is necessary to renew information for large areas. One of the choices for map renovation is new technologies development and introduction, based on joint using of digital topographic various scale maps and satellite photos with corresponding resolution. 

Why is this question especially pressing right now? 

            Firstly, many of cartographical sources are out-of-date up to now, and traditional renovation ways are too late for fast regions progress and development because of high labour inputs and heavy time expenses. Moreover, earlier only specialized geodesic authorities performed maps renovation, but now more dynamic private companies have come on the market. 

             Secondly, data of earth remote sensing are now more and more available – wide range satellite photos with high resolution. Early, for maps renovation survey and aerial photography data were used, these data processing was a prolonged and expensive process. Photos price reduction and domestic satellite availability contribute to more ability and provide to wide perspectives in that trend development.

            In third, as a result of GIS implementation, there are new techniques and technology allowing renewing maps fast and with high quality.

        But maps with 1:25000 scale and more are difficult to produce and use on account of current secrecy limitation. Maps secrecy question, widely considered in many publications concerning digital cartographic, is urgent, but is not object of this article and have to be considered by itself.

       We already have a certain experience with 200 000 and 25 000 scale maps renovation for Moscow Region and Krasnodar Territory. 

      For 1:200 000 scale maps 15 m Landsat photos were used. Maps renovation with 1:25 000 scale have been made with 2.5 m SPOT photos. 

             Maps renovation technology with ESRI ArcGIS 9 software has been developed. Process consists of next stages: 

1. Exist map layers conversion and joining into data model, suitable for digital topographic maps presentation and their using in GIS;

2. Satellite photos processing (georeferencing, orthorectification, mosaic)

3. Data actualization with remote sensing (RS) data.

 Proper attention was concentrated on map layers renovation order and features topology preservation, along with their graphical propriety.

            We will describe 1:25 000 scale maps renovation technology by Gelendjik resort area.


Initial single sheets vector data for area were joined into unified digital locality model (DLM), and then data structure was modified according to developed template. Conversion into template was made with ArcGIS Data Interoperability.  This extension allows to modify not only data format (from shape files to personal geodatabase), layers names and their attributes, but to assign features to different layers. So, features from single digitalized layer may be assigned to three different layers of current model at their attributes meeting conditions, otherwise features from different layers may be assigned to single geodatabase feature class.

Data Interoperability extension is convenient enough, since it has functions and interface allowing to graphically define features transference ways from initial to resulting layers. 43 models with developed template resulting layers were built up for this purpose. One of these models sample, defining hydrographical linear features transfer from initial to resulting data structure, is shown on Fig. 1.
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Fig.1

 As inputs initial layers, using classifier codes, fields and their values passing through geometrical and attributive filters (conditions) are indicated, as outputs – geodatabase classifier codes for hydrographic features, along with corresponding attributive fields values.


In accordance with this scheme, vector data were automatically converted into personal geodatabase format with required structure. Using of personal geodatabase format allowed to produce maps and to verify their topological propriety. Topological rules, defined as for single layers, as for feature relations of different layers, allowed to trace road network continuity, polygonal hydrographic and vegetation features overlay absence, road structures - bridges, embankments – coincidence with roads and so on. 
  
Photos preparation consisted above all from orthorectification. For vector orthorectification data detailed digital relief model (DRM) was built with cell resolution in 5 m. Orthorectification was made with LPS ERDAS by vector data and DRM. Then orthorectificated photos were mosaic (Fig. 2).

 So satellite photos were prepared for alignment with vector map and for its layers definition.
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Fig. 2


Maps definition was made in ArcMap with geodatabase feature classes. Project with photos mosaic and DLM layers set, both editing and supporting, was built in ArcMap. Outline definition, as a rule, was necessary to make with polygonal features:  in region of interest had been changed forest, vineyard, garden areas, cities boundaries, new residential areas had been appeared and so on. New linear features also were digitized – new roads, pipelines, forest cuttings; outlines of existent ones were adjusted.

    On Fig.3 it is clearly seen how the region has been changed since last mapping (vector) to the moment of space photography (raster).
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Fig. 3


Decoding and editing processes were fulfilled in special order: firstly settlements boundaries and their structure were decoded, then streets in settlements, main and other roads, vegetation types, hydrographic features, pipelines, social, cultural and industrial features and so on. Joint use of photo, digital map and DRM allowed better recognition (Fig. 4).
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Fig. 4


After decoding features coordination on sheets edges was accomplished. 

            As subsidiary data available modern maps and atlases of various scale were used, as well as Internet resources (Google, regional sites with maps and photos). 

           Besides office decoding, points at issue were solved in field.


As a balance of our work it was produced an up-to-date digital vector locality model, which may be used for architectural and planning and other purposes. The map designed in standard conventional signs as ArcGIS project.

In summary we may note that satellite photos utilization is not only useful while digital topographic maps renovation, but is handy for its future joint use. In that combination the most realistic visual appearance of area is created, with reliable, precise and  present-day spatial data.
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