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peculiaity of geographical data classfficatioп is also .shоwп- 
iп' tЪЬiойiьitФ ofcartographical рrеsепtаtiоп ofa
-proсiж 

and riritK of the aпalysis, The. ýueпwork
сiпtсliпs опе oJthe approaches toformalizatiaп of the

automatic clлsipcatoi process of the multidimепsiопаl
-'- 

,р"it аы" ii GIS еiуirопmепt with the help of ЕR-

*odriTh" descibed model is used iп sofiware GisCluster,

GisCluster developed Ьу authors mауfuпсtiоп Юgether

,i мЬ пS ,"b*erverfoi distributiпgfuпcioпs of spatial

data classficatioц апd also yisualizatioп of а process апd

results ofthe апаlуsis through the Iпtеrпеt,

Model of classification of the multidimensional spatial data

Themultidimensionalspatialdataisthesetoftheobjectsputsimultaneously
both in geographical, urrсlrr-чйь"tiче spaceý of factors. with the classificafion of

suchcomplexobjectsitisoftenneaessarytotakeintoaccountbothspacesof
factors.Besidesthat,geographicalcomponentsexistenceallowstouseadditional
opportunities of cartographical visualization,

Dealing with the рrоьlеm of spatial data classification, authors саmе to а con_

clusion, that it is importarrt not ority to show the results of the analysis Ьу carto-

Й"рЙ""r оr classicai means, but also to have an opporhrnity to observe the process

ofclassification.
DuringtheconstructionoftheviшиlizationsubsystemofthesoftwareGisCluster

for multidimensional ,рчiы auru classification, the authors developed the model,

allowing to combine mеапs ofvisualization ofthe process an{the.resu.lt1 9{analvsis
("ЙоgrЪрЬi"ul and classical), algorithms, the aims of classification, initial factors,

lауеrs types of vector map etc,

The sиndard way oiknowledge domain formalization is development of ER-

model. Fоr its consffuction it is песБssаry to display ýpes of entires, t|girзttriЬчtеs

*J Оур* of relationalships beмeen thеm 
|n 

standaTd notation of Information

Engineering (Iф Ие Oevetopedmodelwitlr the help ofEмin software, isrepresented

as follows:

у

Figure 1.ER-model

Fоr simpliГrcation of ER-diagram percepfion attributes of entires are not shown.
Standard attributes of each entires аrе unique identifiers and names of instances.
Additional attributes have entires "Means of visualizafion" and "classiгrcafion al-
gorithm".

The attribute "Time" of " Classification Algorithm" entiTe signiГres esfimafion
oftime complexity for а class algorithms. It is used for а choice of algorithm, whenwe
hаче the big volumes of the data.

Fоr distinction ofcartographical and classical means ofvisualization the at-
tгiЬutе "Мар" is entered. The attribute "Multiregularity" speciГres the possibiliф of
visualization means to display simultaneously some factors. The attribute "Impor-
lilllcc" or "Perceptibiliф" is set in expert mode and shows а degree of prefeTence to
rrsc this or that means of йsualization.

lct's give some examples of entiTes' instances.

clasýificatiOn factOr

рrоtёsý . lnterpretation

Means ofvisualization
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Aim of classification
паmе; Iang; absolute

Дgorithm of

classification

Бrеs; classification scheme; interim result;

classification quality; hiеrаrсhiсаl

Б аmоuпt of null voting papeTs; voting papeTs

without maTks; percentage of voices фчеп for the

*iq". 
""Ь"; 

craduated color; dot density; graduated

symbol; апаmоrрhоsis; isoline; baTiers; 1abel; Ьаr

сhаrt; scatterplot; quality; 1ine diаgrаm; dепdговrаm

Table 1. Sоmе possible instances of entires

Themostimportantinstancesofentiresmeobjectsofvisualization,i.e.these
things аrе shown during;;;;;;"r' of algorithms working and after getting of

'""'ý"ru'orships establish Semantics ofthe model. Ехаmрlе, for еасh algorithm of

classification it i, po,,ibЙio uisualize the objects, Objects of visualization may Ье

represonted differenф f*-; р;;.r, and results of algorithms (fоr ехаmрlе, it is

possible to visualize th" ;;;";;;l""", 
""" 911л,l 

multidеmепsiаl space, using the

scatterplot, or in gеоgrафiсаl space usinc u з:р such as 'trnique value"), Thus

relationships b"t 
""r, 

-J*, огчis,rаtиаtiоп of thЁ same objecБ аrе established, So,

thereisarelationshipbetwecnthescatterplotandamapsuchas.\rniquevalue''.
While choosing * obi""ion tbe scatterplot, the appropriate geographical object is

-*r."a * u -ip, and vice versa,Practical application of а model

FormalizationhasallowedtoTealizeinsystemGisClusternecessaryfunctiorБof
visualйation sepmately *i 

""o""ry "se 
thй, depending on settings and users' daй,

During the realizaiЙof classification, there is always initial dаИ (attributes

and vector mф, arrd uiro 
'ь. 

aim of classification is put. The model allows to

determine:
.possibleandmostpreferablewaysofcartographicalvisualizafionofthegiven

factoT through deгrnition'ofa factor scale and selection fоr this factor possible mеапs
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of visualization (relationship "measured Ьу" and " displayed") with а rеstгiсtiоп, put
Ьу the фре of а mар (relationship "allow to use");

. possible and most рrеfеrаЬlе ways of поп cartographical visualization of the
given factor;

. cartographical and classical ways of simultarreous visualization of sечеrаl

factors;
. set ofpossible and rесоmmепdеd algorithms of classification for the given aim

оf classification (relationship "the possibility to use");
. objects ofvisualization process and results ofclassification for the daй п,ittr the

usе of certain algorithm (relafionship 'Ъе process and results of classification");
. ways of visualization of exact step оr result for the algorithm;
. presence and essence ofrelafionship between classical and cartogTaphical

means of visualization.
Answers to the given quesfions can Ье received automatically with the help of

typical SQl-queries formed beforeharrd (meaning, that ER-model is represented in а
rэlational database).

With the use of SQL the first query fоr example, looks as follows:
SЕLЕСТ\Дsuаl.*
FRОМ Fасtоц Visual, Visuaýcale, Иsual_Map
WHERE Factor.ID_ScalrИsua|Scale.ID_Scale
AND иsual_Scale.ID_Vs=Visua1.ID
AND Visual_Map.ID_Vs:Иsua1.ID
AND Visual.Map:l AND Factor.ID:'ned'
ANDMap.ID:'polygon'
ANDVisual.Multi:0
ORDERBYVsual.ImpDESC
The model may Ье easily supplemented with new algorithms of classification,

witlt now means of visualization etc. In terms of ER-model it corresponds йth intro-
t|uction of new instances of entiTes, for relational model of data - with addition of
t,cctlгds in existing relafions.
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