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Abstract Spatial join is one of the most important operations in Geographic Information Systems
(GIS). To improve the efficiency of the spatial join, this paper suggests Representative Point (RP) filter
which is a point-based aﬁproximatjon. It is consisted of points selected from the vertex set of an
object. By using the points as an approximation, we can reduce the number of candidates in filter step
of spatial join processing. Consequently, RP filter can improve the performance of the spatial join. We
suggest several kinds of RP filter and compare their performances. RP filter has less cost in creation
and maintenance and higher filter ratio than established progressive approximations, resulting in more
efficient processing of spatial join. Unlike the progressive approximations, it is applicable to spatial
joins between arc object set and polygon object set as well as between” two polygon object sets,
because it-is defined for both arc and polygon objects.
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4.2 One-sided RP ZE

MBR-Z<¢1& Az FHAA o et A 78}

dolElE ¢lojef dAabslr] e RPHE S &7 ‘ﬁﬂr‘%
7]%‘ F83tl, RPEHE ¢E ai)proximation%ﬂ- =y

JOIN-1 : conventional MBR-=¢2l

MBR-join( );
For all candidate pairs ( a, b )

{

Get Geometry(a)
Get Geometry(b)
It ( Overlap (a, b ) ==
pair ( a, b ) is a hit
Else
pair ( a, b ) is a false hit

TRUE )

JOIN-2 :
MBR-join( );
For all candidate pairs ( a, b )

{

one-sided RP EE|

Get RP(a)

Get Geometry(h)

If ( Inside ( b, RP(a) ) ==
Pair (-a, b ) is a hit

TRUE, )

}
For all candidate pairs ( a, b )
{
Get Geometry(a)
Get Geometry(b)
If ( Overlap ( a, b ) ==
Pair (-a, b )} is a hit
Else
Pair ( a, b ) is a false hit

TRUE )

2 goz 749 Aol wjRel %= mapol] tiEkd
BE ZAAE JPA9 SAX7 e Q8sA hitE
gl ¥ e gk ol sdsy] fsty g map“*
RENAFAERE A4 28 HoleE sfHden o

% mape RPEEE 7FH9A ALE@Th oW RPEH
£ #7940 EA3 R-treed] #ZTicco] T
o] glemz WzVYAAZRE ¢o& Harl gloh
)23 RPBE HE-2 one-sided RP WE Wwolea
Rz g, ‘

4.3 Two-sided RP ZE]

42 © Wi o3t thEA, RPUE wAZRH 1Jr—‘?—
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AeAe $9 o ke Wiolth T A S3dA
AME FF mapel 9%, & FAXRPEENE 7TAHL
= 3 713 tolEE MAeE £& ME vdE
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JOIN-3: two-sided RP EE{
MBR-join{ )
For all candidate pairs ( a, b )
{
Get RP(a)
Get Geometry(h)
If ( Inside ( b, RP(a) ) ==
Pair ( a, b ) is a hit
Else
{

TRUE )

Get RP(b)

Get Geometry(a)

If ( Inside( a, RP(b) } == TRUE )
Pair ( a, b ) is a hit

}

}
For all candidate pairs ( a, b )
{
Get Geometry(a)
Get Geometry(b)
If ( Overlap ( a, b ) ==
Pair ( a, b ) is a hit
Else
Pair ( a, b ) is a false hit

TRUE )

4 VO AZrEd A 3R FHo] HH Aeg 23]y
Al 5 Ak ol& sjAstr] Y3 Cﬁﬁr‘;]ﬂloﬂ*i b
o] 718} "oletE ¢olokr RPHE Q] inside testE
gatar hit7l ¥HA @2 A ¥E ae] 7§t E‘ﬂ"]E}E
foleta HA7E FHRE] JeA AskE sith o
el et Baglel $E5E Y)E) vlolel HE AF
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& 9lth thee) JOIN-49 JOIN-5= zHzb one-
sided RPEE ¥H¢l JOIN-29) two-sided RPYE] =
el JOIN-3S s whgoloh

4.4 One-sided RP EE{2} HNEH 7} Zigh=l 2

JOIN-4: one-sided RP EE{+HH A7} ZghE uhy

MBR-join( );
For all candidate pairs ( a, b )
{
Get RP(a)
Get Geometry(b)
If ( Inside ( b, RP(a) ) == TRUE )
Pair { a, b ) is a hit
Else
{
Get Geometry(a)
If ( Overlap ( a, b ) ==
Pair ( a, b ) is a hit
Else
Pair ( a, b ) is a false hit

TRUE )

3(2000.12)

4.5 Two-sided RP ZE{Q} FMEAITL ZEHE iy,
JOIN-5: two-sided RP EE{+&H A7} ZAEHE w
MBR-join{ );
For all candidate pairs ( a, b )
{

Get RP(a)

Get Geometry(h)

It ( Inside ( b, RP(a) ) == TRUE )

Pair ( a, b ) is a hit
Else
{

Get RP(b)
Get Geometry(a)

If ( Inside ( a, RP(b) ) == TRUE )
Pair ( a, b ) is a hit

Else

{
If ( Overlap ( a, b ) == TRUE )

Pair ( a, b ) is a hit
Else
Pair ( a, b ) is a false hit
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JOIN-2 | n*( (3-2r)c + (I-r)d )
JOIN-3 | n # ( (5-5r+2r)c + (I-r)d )
JOIN-4 ! nx( (2-r)c + (I-r)d )
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MBR-join( );
For all candidate pairs ( a, b )
{
Get RP(a)
Get Geometry(b) .
If ( Inside ( b, RP1(a) ) == TRUE )
Pair ( a, b ) is a hit
Else if (Inside( b, RP2(a)) == TRUE )
Pair ( a, b ) is a hit
Else
{
Get Geometry(a)
If ( Overlap ( a, b ) == TRUE )
Pair { a, b ) is a hit
LElse
Pair ( a, b ) is a false hit
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