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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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S 1: LSS CI0[EH 0] A2 AJA /M I} HAK

Function TCA_ Matrix-Comparison ()
f6-RANE2E vlwate] FUstH ARl uin Bt
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, Rs, Ry, Rig)
Process :
while(set_derivedRelations) do
isConsistent = FALSE;
obj = getElement(set_derivedRelations);
PPrelation_src = obj. PPrelation_src;
PLrelation_drv = obj. PLrelation_drv;
tmatrix_PPrelation_src = get6Matrix(PPrelation_src) ;
//1. set_PLrelations .2 %-€] PPrelation® A = subset 3.
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. FER AABAL 19 Ao 9lod consistentd 9 AFDA|,
/) 929 inconsistent3 HAIBA Y.
6matrix_PLrelation_drv := get6bMatrix(PLrelation_drv);
while(consistentSet) do
relation := getElement(consistentSet);
if(relation equals to 6matrix_PLrelation_drv)

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

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

Function TCA_TopologyDistance 0
/2R AA Qe g dadtty dd
Input : set_derivedRelations, set_PLrelations;
Qutput : consistentPL_drv, inconsistentPL_drv
Variable . set_derivedRelation
= {{id, PLrelation_drv, objl_id, obj2 id, PPrelation_src}, -}
set_PLrelations = {I%, Ko, Ry, Ry, R}

fl.~

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-J AZYE AAtslo
/o Az AR A Qe subsetd 5:?
consistentSet 1=

nﬁnTopologyDibtance(PPreldtion src, set_PLrelations),
/2. FEE ARACE 19 ATl Qe 2AL
while(consistentSet) do

relation = getElement(consistentSet);

if(relation equals to PLrelation_drv)

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

if(isConsistent == FALSE)
inconsistentPL_drv := addElement(obj)
end while :
end Process;
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Function TCA__Matrix-Union()
// 3R ER AT 22 JAAASS dBAFAG HHE
Input : set_derivedRelations, set_PLrelations;
Qutput : consistentPL_drv, inconsistentPL_drv
Variable : set_derivedRelation
= {{id, PLrelation_drv, objl_id, obj2_id, PPrelation_src},*}
set_PLrelations = {Ry, K2, R3, Ry, R}
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 & 2 58] PPrelation® Y#4UE subset %,
/o FRAMEZ AT 2ow 84 9l
while(set_PLrelations) do
PLrelation = getElement(set_PLrelations);
3matrix_PLrelation := matrixUnion(PLrelation);
if(3matrix_PLrelation equals to 3matrix_PPrelation_src )
consistentSet = gddElement(3matrix_PLrelation);
end while;
/2. EE AABATY 19 Ao 91W consistentd 91484,
// ¢leW inconsistentdt $14EAY.
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{ob;j)
end while;
end Process:

Procedure matrixUnion ()
Input . OIntersectionMatrix =

{in_in, in_bnd, in_ext,
bnd_in, bnd_bnd, bnd_ext,
ext_in, ext_bnd, ext_ext};
Output :3IntersectionMatrix = {inBnd_in, inBnd_bnd,  inBnd_ext}
Process :
if (in_in == empty && bnd_in == empty) inBnd_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;

Function TCA_ Hybrid()

/) 3-uA e avt e QAAASES Ut ek
/) EAER AABAE] BF d@4del ds o $
/S ARAR R HEE & A AS
/) Ee Ao #e

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

xo
rlr
do
ox
=1
X
s
N
S
ox
me
e
ox
o

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

set_PLrelations = {RK, R, R3, Rs -, I}
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® ¥ #4315 set_PLrelations®)subset %%,
/3R E AT o AFA S
while(set_PLrelations) do
PLrelation  := getElement(set_PLrelations);
3matrix_PLrelation ‘= matrixUnion(PLrelation);
if(3matrix_PLrelation equals to 3matrix_PPrelation_src )
consistentSet = addElement(3matrix_PLrelation);
end while;
/2. =8 2 BATE 19 Al 1o consistentd 9 AHA,
// 1o inconsistentd 94 Al
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. dBAUA =R AdBAS g7 A A,
o A el Had AL A

bestRelation :=
minTopologyDistance(PPrelation_src, consistentPL_drv) ;
end while;
end Process;
ZF &l A
Z o & o] 7] =
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