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Figure 4. User interface of GIS web-application.

ceives a list of Geoprocessing Services with the information
about them and fills a user’s Algorithms Tree.

ArcGIS JavaScript API allows executing the algorithms
with the user-specified parameters and returns the results to
the client application for visualization.

Geodata processing is performed by the components
Server Object Container (SOC) and Server Object Manager
(SOM) of the GIS-server. On the base of the CCGPA tech-
nology an algorithmic shell was constructed in the frame of
the GIS, ensuring the intellectual capacity of GIS environ-
ment. The shell comprises a set of algorithms of universal
character bound by the common formal framework. It con-
tains fundamental solutions of classic tasks of data analysis:
clustering and search of linear structures in stationary multi-
dimensional arrays, construction of smooth skeletons, search
of signals and morphological analysis in time series. Figure 3
demonstrates the results of application of the K -means clus-
tering algorithm stored in the CCGPA to geophysical data
sets [Berezko et al., 2010].

To provide interaction between the GIS and its users a
GIS visualization subsystem was created. It performs geo-
data layers visualization, map operations, geodata set man-
agement, execution of CCGPA-stored algorithms and repre-
sentation of application results.

The basic part of the GIS visualization subsystem includes
a GIS application, implemented as a web-application. This
GIS web-application can be launched at a user’s Internet en-
abled workplace without installation of any additional soft-
ware. It supports an interface between the GIS, its geodata

base, the CCGPA, and remote users. The user interface of
the GIS web-application is represented in a browser window
by the following elements (Figure 4):

1. Map window, with minimap subwindow to ease navi-
gation;

2. Panel of Instruments for map operations;
3. Data, Algorithms, Results tabs;

4. Title and Information line.

The Data tab contains a tree of thematic geodata layers
available for visualization, including conventional signs and
legend. A user can switch the layers on and off by placing
or removing a tick in the appropriate box.

Geodata layers chosen by a user in the Data are visual-
ized in the Map window. The Algorithms tab contains a
tree of algorithms available in the CCGPA. The Results tab
contains a list of layers created as results of application of
chosen algorithms to chosen thematic geodata layers.

It is possible to choose either digital terrain maps at
1 : 1, 000; 000 scale stored in the GIS geodata base, or web
mapping service applications (Google Maps, Bing Maps, Im-
agery, etc.) as a cartographic base (Figure 5).

A user can apply to thematic geodata layers visualized in
the Map window all instruments and operations contained
in the Panel of Instruments (Figure 6).

The main disadvantage of cartographic editions pub-
lished in the form of paper maps is their lack of visual
representation. Modern GIS representation technologies

6 of 8



ES1001

FUC Poccua: demoé

Bepcha ana TecTHposaHua

BERIOZKO ET AL.:

GEOINFORMATION SYSTEM

ES1001

AaHHoie | AnropuTibl | PesynbTatol

W CugomaTe (), Nprbansas (=), Otaamute

), Hazag %, Bnepen () MokasaTe NoAHOOTEI

& Kaprorpadmueckan ochosa

OTobpmHars Ak

Bing #aps Aerial

ging Maps
Hbrid
Imagery Imagery with Streets
Labels

Topographic

shaded Relief

Terrain with
Labels

Terrain

& JgHHbIE HayK 0 3emne

esll g

}qnnrma W wupora; 35,2359, 52.9351

O nporpasme

are highly efficient for the visual analysis of cartographic
documents. GIS-technologies are common in demonstration
systems based on up-to-date visualization means.
of the most advanced approaches for visualization and
representation of georeferenced data is implementation of
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Figure 5. Choosing a cartographic base.

One

digital projection systems with a sphere shaped screen.
This projection technology is a revolutionary instrument
which brings the geoscience data visualization up to a new
level.
display, a tabletop digital projector in a metal chassis with a

The demonstration complex consists of a spherical
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Figure 6. Overlaying several geodata sets and changing transparency.
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Figure 7. General view of the digital projection systems with a sphere shaped screen. Visualization of

the maps of Earth Main Magnetic Field.

complicated catadioptric optical system (lens block and mir-
ror), and a PC workstation with special software. The gen-

eral view of the device is shown in [Figure 7

Conclusions

Application and complex integration of methods and algo-
rithms of pattern recognition (PR) within the unified geoin-
formation environment are the key features of the discussed
intellectual GIS. GIS-technologies, based on generalization
and complex processing of geodata, in combination with ap-
propriately adjusted PR algorithms stored in the CCPGA,
provide efficient automation of Earth sciences data analysis
and forecasting for fundamental and applied scientific re-
search.

The interaction between the GIS and remote users is pro-
vided by the GIS visualization subsystem. It includes the
GIS application, implemented as the web-application, which
can be launched at a user’s Internet enabled workplace with-
out installation of any additional software. The GIS visu-
alization subsystem supports an interface between the GIS,
its geodatabase, the CCGPA, and remote users. Thus the
problem of geodatabase publication and interface between
data, CCGP and remote users was solved.

One of the most advanced approaches for visualization
and representation of georeferenced data is implementation
of digital projection systems with a sphere shaped screen.
This demonstration complex was implemented in GC RAS;
and currently it is the only device of this type in Russia.
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