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Geographical space is multidimensional
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A real-life situation

Spatial relations in Amazonia are not isotropic!



How do we capture nearness relations?
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A simple spatial analysis tool
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An example: moving spatial averages
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Research Challenge
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Types of Networks
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Connectivity relations in open networks
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Connectivity relations in open networks

O1

O2

O1

O2

P2

P1

bool  near _r el  (  O1, O2,  G )  {  
P1 = cl osest _pt  (  O1,  G ) ;
P2 = cl osest _pt  (  O2,  G ) ;
i f  (  ( di st  (  O1, P1 ) < dmax)  AND

( di st  (  O2, P2 ) < dmax)  AND
( l engt h( shpat h ( P1,  P2) )   <  pmax)  )

r et ur n TRUE;
el se r et ur n FALSE;  }

di st ( O1, P1)

l engt h( shpat h ( P1,  P2) )

di st ( O2, P2)



Combined nearness measure
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Using nearness relations
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Requirements for TerraLib GIS Library
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Glues in TerraLib

Algorithms Containers Database APIiterators builder

Visualization 
(theme)

grouping
Is this link needed?



Example: Moving Averages



Using Generalized Proximity Matrices
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Using Generalized Proximity Matrices

� � � � � � 
 � ! �/ � � � 	 �� �
� � � �	 ! � 
 � �� �� �' ' � 
 � � � � �� � 	+ � � � �� � 
 � �� � � � � ��� � 	 � � �� � � ��� � � �� � � � � ��� � 	 � � �

� 
 � � � #

� � � � �	! �� �� �' ' � 
 � � � � �� � �� � � � � 
 � � �� &�� $� 	 �� ��� � 	 � � � 
 
 � �� 	 �� � ��� � � � � � #
� @� + �� � �	 ! � � � ��� � � � � � �- � 
&��' �+ � �� � � �� � � � �� 	 � �� $� � � 
 � �� 	 �� � � �� � � �

� � � � �� 	 � �A�
 � �� 	 �- � �� $� � � 
 � �� 	 �� � � #

Forest

Deforested

No data

Non-forest 
vegetation

Water

Roads

100 km

Cells  examples

Deforestation map:

More consolidated

Less consolidated
C

D

E

A

B



Using Generalized Proximity Matrices
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Using Generalized Proximity Matrices
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Local Indicators of Spatial 
Autocorrelation
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Conclusions
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