Elektrotehnicki fakultet

Univerziteta u Sarajevu

University of Sarajevo, Faculty of Electrical Engineering,
GAUSS Geolnformation Systems — Tuzla

APPLICATION OF ARTIFICIAL INTELLIGENCE
METHODS IN GEOGRAPHIC
INFORMATION SYSTEM

Faculty of Electrical Engineering, Sarajevo

Prof. PhD Zikrija Avdagic

,‘ﬁ PhD Samim Konjicija

GAUSS Geolnformation Systems, Tuzla

gauss

GDORMAMSTION STOTOAS

@ MScEE Mirza Ponjavic
AN

MScEE Almir Karabegovic

Project timetable

O 2003-2005/Jan-Dec, Sarajevo

Theoretical research :

Field: Artificial Intelligence

Field: Geographic Information Systems
Field: Urban Planning

Practical implementation :
*MATLAB-Fuzzy Logic Toolbox
*Maplinfo GIS and VerticalMapper

Rijeke

Opstine

. J
GIS layers
o e = ID no.j Atribute 1] Atibute 2 Atribute
| \ 235413 Taa 2aa Naa
fil / ) 235414 1bb 2bb NDD
y &l [ T235415 | 1cc 2cc Noo
' __':_L.__A..___._,_.]_'_'.'___A.___%..:?_'_'; _____________ ]
/ } 270124 1 xx 2xx [ N
J J atribute table
‘/
>
et
/_"__ i
//

~__/ 2D grid of land units

Land use map generation:

Moot = {Xyz} , y=1...1, z=1...r
where

I — is no. of categories

r — is no. of land units

2D grid (GIS), resolution 100x100m, 2700 km2=270000 records

Priprema slojeva sa klasifikacijom
zemljista za date kriterije

Priprema sloja sa postojecom namjenom zemljista
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Applications of Fuzzy Logic in Geographic Information
Systems for Multiple Criteria Decision Making

In this project we present some of problems in making spatial analyses, study
done as part of making Spatial Plan of Tuzla Canton. This procedure in
classic GIS is very demanding in time and it is unsuitable for decision making
in real time. Limitations of multi criteria analyses in standard GIS are
necessity to define all steps in advance and inability to simple change criteria

or thresholds later.

Here, it has been shown how incorporation of fuzzy set into GIS is improving
system's level of intelligence and have useful implications for spatial data

handling.

Contrary to classic method, where was everything done graphically, this
methodology moves whole process to database side. This approach put time
demand part in preparation of process and delaying defining criteria to time
of creating queries. This makes possible doing such multiple criteria decision
making in real-time. Also, very important issue is that results could be

ordered according to-its-importance for decision-makers.
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IF X ={x} THEN A = {X, p (X), }, vxeX

Definision of fuzzy set A
Union: Hag()=max{ H(X), Hg(X)]}, vxeX
Intersection: Ha~g)=min{ p(x), ug(x)}, vxeX
Complement: H_A()=1- pa(X), vxeX

Basic operation of fuzzy set
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» Limitations of multi criteria analyses in standard GIS are
necessity to define all steps in advance and inability to
simple change criteria or thresholds later.

» Here is examined the incorporation of Fuzzy set
methodologies into a DBMS of GIS. It is shown how the
useful concepts of fuzzy set theory may be adopted for the
representation and analysis of geographic data, whose
uncertainty is an inherent characteristic.

» Getting results with such procedures is only matter of
database and GIS is now just a tool for making spatial
presentation of results.

» Every change of input data, now, requires only checking its
influents to iInformation (classic UPDATE statement in
database). Also, data are ordered according to its
impoertance for decision makers.




