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The Federal State Unitary Enterprise «Uralgeoinform» is a structural unit of the Russian Agency «Roscartografia». One of the Center’s responsibilities is to keep digital cartographic data on the Ural Federal Okrug updated. 
In this connection, the Center carried out a number of experiments on using remotely-sensed data for generating and updating geospatial information. The experiments embrace selecting a satellite sensor, determining accuracy and interpretation possibilities of acquired imagery and preparing reference documentation which allows to apply the new technology in production.  
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The important result of the experiments is generation of reference documentation, which contains detailed description of satellite imagery photogrammetric processing. The reference materials include flowcharts, requirements for GCPs and DEMs, software specifications, etc. and make the implementation of production projects easier.   
The following works were performed by Uralgeoinform:

1. Updating 1:200 000-scale digital topographic maps for the Ural Federal Okrug

Source data: Landsat panchromatic images with a resolution of 15m.

Transformation accuracy: 60m (0,3mm at the specific scale)
80% of features, mainly areal and linear objects, are easily interpreted.   

2. Updating 1:25 000-scale digital topographic maps 

Source data: Spot panchromatic images with a resolution of 2,5m.

Orientation accuracy: 4m for GCPs (0,2mm at the specific scale), 7-8m for check points (0,3mm at the specific scale)
Interpretation possibilities: the absolute majority of objects are easily interpreted on images. Power lines, fences and wooden or wire enclosures, some types of towers are difficult to interpret. 
3. Updating 1:10 000-scale digital topographic maps of settlements

Source data: QuickBird panchromatic and multispectral images .

Transformation accuracy: 0,1-0,2mm at the specific scale for GCPs, 0,2-0,3mm at the specific scale for check points. 

4. Let’s have a closer look at updating procedure.


Updating 1:5 000-scale digital topographic plans of oil fields

The work was performed in partnership with Lukoil – Western Siberia company. Plans were updated according to the adopted flowchart using reference materials. 

Source data: QuickBird panchromatic images with a resolution of 0,6m.

Orthotransformation accuracy: 0,7-1,5m.
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Interpretation possibilities: areal objects are easily interpreted. The major part of linear and point object are easy to interpret too. Only 6 object types proved to be difficult or impossible to discriminate. They are telecommunication lines, power lines of low voltage, wire enclosures, dwarf traffic lights, etc. 
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Topographic interpretation possibilities depend on conditions in which imagery was acquired.  
Cloud coverage on QuickBird images. The Figure shows different cloud coverage types and percentage of the surface, obscured by clouds, as compared to the entire image. Standard QuickBird images have no more than 20% cloud coverage. In case of sparsely populated areas, forests and swamps, rare clouds don’t interfere with interpretation. The situation is different with towns where a lot of elements become obscure and impossible to interpret. 
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Snow on QuickBird images. The images were acquired at the beginning of November. The Figure shows different objects, covered with snow. In built-in areas it’s easier to discriminate fences and outhouse constructions, in territories between settlements it’s possible to easily interpret winter roads, forest cuttings, embankments and power transmission towers. But as to vegetation, hydrological objects and farmlands, they are rather difficult to be determined. It’s impossible to discriminate moss vegetation. 
In autumn shadows become longer and snow intensifies contrast. This also makes interpretation more difficult. So, for conventional topographic survey snow images are not welcome, though they can be used in solving specific problems, e.g. making an inventory of power lines in hard-to-reach areas.        
So, the experiments resulted in improving flowcharts of map updating on the basis of satellite imagery and creating albums of samples for satellite imagery interpretation, applied in generating and updating digital topographic maps of the whole scale range.   
