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The Consistency Assessment of Topological Relationships
For a Collapse Operator in Multi—-Scale Spatial Databases

Hae-Kyong Kang' - Ki-Joune Li"

ABSTRACT

A multi-scale database is a set of spatial database, covering same geographic area with different scales and it can be derived from
pre-existing databases. In the derivation processes of a new multi-scale spatial database, the geometries and topological relations on the
source database can be transformed and the transformation can be the cause of the lack of integrity. Therefore, it is necessary to assess
the transformation whether it is consistent or not after the derivation process of a new multi-scale database. Thus, we propose
assessment methods for the topological consistency between a source database and a derived multi-scale database in this paper, In
particular, we focus on the case that 2-dimensional objects are collapsed to 1-dimensional ones in the derivation process of a multi-scale
database. We also describe implementation of the assessment methods and show the results of the implementation with experimental data.

Key Words : Topological Relationship, Map Generalization, Multi-scale Spatial Database, Multi-scale Spatial Database
Consistency
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Function TCA_ Matrix-Comparison()
/) 6-RAERXE vwdte FUstd dAde] dotn AT
Input . set_derivedRelations, set_PLrelations;
Output : consistentPL_drv, inconsistentPL_drv
Variable : set_derivedRelation
= {{id, PLrelation_drv, objl_id, obj2_id, PPrelation_src},--}
set_PLrelations = {Ri, Ry, R3, Ry, Fio}
Process :
while(set_derivedRelations) do
isConsistent = FALSE;
obj = getElement(set_derivedRelations);
PPrelation_src = obj. PPrelation_src;
PLrelation_drv = obj. PLrelation_drv;
6matrix_PPrelation_src := get6Matrix(PPrelation_src) ;
//1. set_PLrelations ©.2%-E| PPrelation®} ¥4 #A43l+ subset 5+&.
while(set_PLrelations) do
PLrelation := getElement(set_PLrelations)
6matrix_PLrelation = get6Matrix(PLrelation);
if( 6matrix_PLrelation equals to 6matrix_PPrelation_src )
consistentSet := addElement(6matrix_PLrelation);
end while;
/2. FEE Y438AC 19 A3l e consistentd HAEA,
// 9129 inconsistent3 $4#AY.
6matrix_PLrelation_drv := get6Matrix(PLrelation_drv);
while(consistentSet) do
relation := getElement(consistentSet);
if(relation equals to 6matrix_PLrelation_drv)

isConsistent = TRUE;
consistentPL_drv := addElement(obj)
end if
end while,

if(isConsistent == FALSE)
inconsistentPL_drv := addElemnent(obj)
end while ;
end Process;

Function TCA__TopologyDistance()
/B2 A= N Ye @ AH dAGJATe Hagh
Input : set_derivedRelations, set_PLrelations;
QOutput : consistentPL_drv, inconsistentPL_drv
Variable : set_derivedRelation
= {{id, PLrelation_drv, objl_id, obj2_id, PPrelation_src}, -}
set_PLrelations = {R1, Ry, Rs, R4, Rio}
Process :
while(set_derivedRelations) do
isConsistent = FALSE;
obj := getElement(set_derivedRelations);
PPrelation_src = obj. PPrelation_src,
PLrelation_drv = obj. PLrelation_drv;
// 1. PPrelation_src$} set_Plrelations®] 9144 &S A4lale]
/o AxQEAE Y e subsetd FEF
consistentSet =
minTopologyDistance(PPrelation_src, set_PLrelations);
/2. FER 43 A7 19 AT deA 2A}
while(consistentSet) do
relation ‘= getElement(consistentSet);
if(relation equals to PLrelation_drv)

isConsistent = TRUE;
consistentPL_drv = addElement(cbj)
end if
end while;

if(isConsistent == FALSE)
inconsistentPL_drv := addElement(obj)
end while ;
end Process:
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Function TCA_ Matrix-Union()
// 3FRARELG AT 28 AFFATE dBEUG T Fag
Input : set_derivedRelations, set_PLrelations;
Output : consistentPL_drv, inconsistentPL_drv
Variable : set_derivedRelation
= {{id, PLrelation_drv, objl_id, obj2_id, PPrelation_src}, -}
set_PLrelations = {Ry, Ry, R3, R, Rio}
Process :
while(set_derivedRelations) do
isConsistent = FALSE;
obj = getElement(set_derivedRelations);
PPrelation_src = obj. PPrelation_src;
PLrelation_drv  := obj. PLrelation_drv,
3matrix_PPrelation_src := matrixUnion(PPrelation_src) ;
3matrix_PLrelation_drv := matrixUnion(PLrelation_drv);
//1. set_PLrelations &. £ %€ PPrelation® Y#AUE subset 5%,
/o 3FRATEY AT 2o AdBA Y-S
while(set_PLrelations) do
Plrelation  := getElement(set_PLrelations);
Smatrix_PLrelation ‘= matrixUnion(PLrelation);
if(3matrix_PLrelation equals to 3matrix_PPrelation_src )
consistentSet = addElement(3matrix_PLrelation);
end while;
/2. =8 S48A 19 Hapol oW consistentd 93T,
// 912 inconsistentd $4FAY.
while(consistentSet) do
relation := getElement(consistentSet);
if(relation equals to 3matrix_PLrelation_drv)

isConsistent = TRUE;
consistentPL_drv := addElement(obj)
end if
end while;

if(isConsistent == FALSE)
inconsistentPL_drv := addElement(obj)
end while;
end Process

Procedure matrixUnion ()
Input : YntersectionMatrix =

{in_in, in_bnd, in_ext,
bnd_in, bnd_bnd, bnd_ext,
ext_in, ext_bnd, ext_exth
Output :3IntersectionMatrix = {inBnd_in, inBnd bnd, inBnd_ext}

Process :
if (in_in == empty && bnd_in == empty)
else inBnd_in := not_empty;
if (in_bnd == empty && bnd_bnd == empty) inBnd_bnd := empty;
else inBnd_bnd := not_empty;
if (in_ext == empty && bnd_ext == empty) inBnd_ext := empty;
else inBnd_ext = not_empty;

end Process;

inBnd_in := empty;

Function TCA_ Hybrid()

// 3-RANEG LT 2o AIBATS DU UYL,
/ESER A4BAS) BF Qu4o) 9g W, o AYBAES
/ARG AER F ALAPAN dE AFBAS b3 duyol

/ELE ALE gL

Input : set_derivedRelations, set_PLrelations;
Output : consistentPL_drv, inconsistentPL_drv
Variable : set_derivedRelations

= {{id, set_PLrelation_drv, objl_id, obj2_id, PPrelation_src}, -}

set_PLrelations = {0, Ko, I3, R, Kig}
Process :
while(set_derivedRelations) do
isConsistent .= FALSE;
obj = getElement(set_derivedRelations);
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PPrelation_src = obj. PPrelation_src;

set_PLrelation_drv

= obj. set_PLrelation_drv;

//1. PPrelation® ¥ #A )+ set Plrelationssubset %,

/) 3mAMEYss} gow Uwy U
while(set_PLrelations) do
PLrelation
3matrix_PLrelation

= getElement(set_PLrelations);
= matrixUnion(PLrelation);

if(3matrix_PLrelation equals to 3matrix_PPrelation_src )

consistentSet
end while;

:= addElement(3matrix_PLrelation);

/2. =R $48A7 19 Ao oW consistentd $/dEA,

/129 inconsistent® 9ATAY.
while(consistentSet) do
relation = getElement(consistentSet);

if(relation equals to 3matrix_PLrelation_drv)

isConsistent = TRUE;
consistentPL_drv := addElement(obj)
end if
end while,

if(isConsistent == FALSE)
inconsistentPL_drv := addElement(obj)

/3. ABAUA FrEd A4BAEe] 49 A B4,

o ARAE gel 29 Ag A

bestRelation =
minTopologyDistance(PPrelation_src, consistentPL_drv) ;
end while;
end Process;
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