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Problems of formation of 3D-models 

Obtaining three-dimensional 
geospatial data about location in 
real time is one of the most 
important tasks of modern software 
and hardware. The complexity of 
solving this problem is explained by 
the large amounts of source data 
and the limitation of data transfer 
channels. 
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Components of a three-dimensional terrain model 

A three-dimensional model of a terrain in a GIS is a surface constructed with regard to the terrain, on 
which an image of a vector, raster or matrix map can be superimposed, three-dimensional objects 
located on it, corresponding to objects of a two-dimensional map, laser scan data, and so on. 
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Source data for building 3D model 
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Tile view of data 

The solution to the problem of large sample sizes and data transfer is a tile representation.  
A tile model is a data format that contains a pyramid of model scales in the form of small blocks for 
each level. 
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Tile view of data 

To build, for example, a digital model of the terrain, we use tiles of of elevation data and tile coverage 
from satellite images or cutting from topographic maps and geoportal data. 
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Spatial tiles can be presented all the data needed to build a three-dimensional model of the terrain. 



Tile view of data 

Tiles of elevation data are built dynamically according to SRTM data using a WCS data transfer service. 
To obtain a tile covering, a WMS service is used, which also works with both already prepared tiles and 
dynamically cut ones. 
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Tile view of data 

Any vector data on terrain objects can be superimposed on a digital elevation model. This data is 
requested using the GFS WebService SE WFS service in tile form, dynamically sliced or prepared in the 
“hot” mode. 
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Speed of preparing tile data in Panorama technology 

GIS "Panorama" and GIS WebServer SE allows you to 
quickly customize the display of vector data in three-
dimensional form using standard libraries of 3D-types 
of objects in scale. 
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Detailing the standard view of vector data 

To make the terrain recognizable to the observer, a display of detailed models of specific objects is 
added to the display of the three-dimensional view of objects with standard models. 
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Direct obtaining of 3D terrain data 

One of the ways to directly obtain three-dimensional data on the terrain is shooting using unmanned 
aerial vehicles (UAVs) with photogrammetric processing of the data obtained. 
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3D tiles of cloud of points 

A large number of high-resolution images (3-5 cm per pixel) and high-precision equalization are made. 
Cloud of points is created according to data.  
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3D tiles of cloud of points 

Point clouds are very voluminous data. Exactly the reduction to the tile model allows them to be used 
in server products, such as GIS WebServer SE, with a quick transfer to the client. 
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Spatial tile TIN-model 

Based on the data obtained using photogrammetric software, a three-dimensional photo-realistic TIN 
model is created. For example, a model of a part of the city of Tomsk with a spatial resolution of 5 cm 
per pixel and an accuracy in the plan of 15 cm. 
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Photorealistic tile models 

As photorealistic models of individual objects (for example, buildings, structures) or areas of terrain 
(for example, quarters, cities), three-dimensional models of terrain in the COLLADA (DAE) format can 
be added to the overall 3D model. 
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Tile 3D-models in applied tasks 

Fast receiving and fast work with three-dimensional models makes it possible and effective to use 
them in various applied tasks using the components of the GIS WEB ToolKit software toolkit. 
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Tile 3D-models in applied tasks 
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A more visual assessment of 
the impact of buildings and 
structures in the zone of 
influence of damaging factors 

Synchronized with a two-
dimensional representation of 
spatial data mapping 

Automatic update based on 
the results of changes in the 
terrain 

Movement on the model for a 
given route 

Coloring of roofs of objects 
corresponding to the color 
range of the area of effect of 
the striking factor in which the 
object fell 

The possible consequences of critical and emergency situations are assessed: 
• the formation of the list of buildings and the accident and the extent of their destruction 
• generating a report on possible human losses and their severity 

The task of assessing the effects of conventional weapons on nuclear reactors, chemical plants and 
other purposes: 



Tile 3D-models in applied tasks 

Displaying the terrain in three-dimensional form, for example, for the geoportal of Emergency 
Situations Ministry, gives advantages in determining the location of objects. In a two-dimensional 
view, all buildings are the same, and a detailed display in 3D helps to quickly determine the desired 
object. 
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Tile 3D-models in applied tasks 

The use of 3D tile models will allow: 
• predict emergencies, including annual floods; 
• conduct rescue and evacuation planning, monitor the development of the situation, and make 
damage assessment. 
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Tile 3D-models in applied tasks 

Conducting planning rescue, evacuation activities, monitoring the development of the situation, 
making a damage assessment. 
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KB «Panorama» 
 

The main activities - design and implementation of 

software and hardware with the use of geographic 

information systems and technologies that are used in 

the national economy and in the interests of national 

defense (professional the GIS "Panorama", municipal GIS 

"Land and Real estate", GIS WebServer, visual 

components of GIS ToolKit, GIS for agriculture, GIS for 

operating systems Linux, Solaris, Windows Mobile, etc.); 

development of corporate information systems; creation 

of cartographical Internet sites. 
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Thanks for attention! 


