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Geometric object data structures	




Chapter 9: Object Data Structures	




Chapter 9: Object Data Structures	


Topology / connectivity	


−  Generic sets of entities: vertices, edges and faces	


−  Overlayed sets of entities: only meet and disjoin	


−  Meet: topological relation that defines connectivity between entities. Entities of 
different dimension are “connected” in different ways: relations (vertex-, edge-, face-
based) 	


−  Disjoin: topological relation that defines the entities of lower dimension are in the 
booundary of of higher dimension entities. 	
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Spaghetti data structure	
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−  Points, lines and polygons are stored separately.	

−  For each polygon, we store a (ordered) list of coordinates of points on its boundary.	
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Spaghetti data structure: pros & cons	
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Topological data structures: motivation	

−  Storing connectivity information explicitly allows for more efficient spatial queries.	

−  Topology/connectivity: important criterion to establish the correctness (integrity, consistency) of 

geometric objects, with applications in CAD, geographical databases, etc.	


Example: 	

If we store relation FE explicitely (i.e., for each polygon we store a list of IDs of edges bounding it), the 
query:  “do Polygon 1 and 2 share a common bounding line?” only requires checking whether the two lists 
contain any common IDs	
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Doubly-connected edge list (DCEL)	


−  Preparata and Shamos (1985)	
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Example	


e4	

e3	
 e11	
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   Entities	


V	
 P1,P2,….., P11	


E	
 e1, e2,….., e12	


F	
 f0,f1,f2	


Edge   -	
 based	
 relations	


EV	
 EF	
 EE	


e1	
 P1,P2	
 f1,f2	
 e7,e2	


e2	
 P2,P3	
 f1,f2	
 e1,e12	


e3	
 P3,P4	
 f1,f0	
 e2,e4	


e4	
 P4,P5	
 f1,f0	
 e3,e5	


e5	
 P5,P6	
 f1,f0	
 e4,e6	
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Partial	
 relations	
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 FE*	
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P2	
 e2	
 f1	
 e3	
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DCEL: space complexity	
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DCEL: time complexity for FE	
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DCEL: FV and FF	
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Symmetric data structure	


−  Woo (1985)	
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Example	


EV	
 EF	
 VE	
 FE	


e1	
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Symmetric structure: space complexity	
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Symmetric structure: EE	
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Symmetric structure: FF , FV, VV, VF	

As in DCEL:	

−  FF: FE+EF	

−  FV: FE+EV	

−  VV: VE+EV	

−  VF: VE+EF	
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To be continued....	
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Summary:	



