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Abstract : When we use R-Tree, a spatial index, to find objects matches some predicate, it often
leads to an incorrect result to perform filtering step only with MBR. And, each candidates need to
be inspected to conform if it really satisfies with given query, so called, 'refinement step’. In
refinement step, we should perform disk I/O and expansive spatial operations which is the cause of
increasing retrieval costs. Therefore, to minimize the number of candidates after filtering step,
two-phase filtering methods were studied, but there was many problems such as inefficiency of
filtering, maintenance of additional informations and reconstruction' of data resulted from the loss of
original information.

So, in this paper, I propose an Extended R-Tree which provides ability to retrieve spatial objects
only with some simple logical operations using Grid Table, truth table storing the information about
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the existence of spatial objects, in second filtering step. Consequently, this Extended R-Tree using

Grid Filter has low cost of operation for filtering because of efficient second filtering step, and better

filtering efficiency caused by high quality of approximation.

key word : spatial database system, R-Tree, filtering, grid filter, spatial query
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[Ze} 4-11 A ®<¢] : Given a point P & E2,
find all Spatial Objects in the database where P
Spatial Object

99 Z9] : Given a rectilinear window w <=
E2, find all Spatial objects in the database where
w N Spatial Object =+ @
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= A Foldl Aol Y93t 1P Bey} B
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EPFEAZ oo} Aok 1ol Ve 28 )

ol weh S FUHRE F7 AA9) MBR

3} ciRlEe] 23 AEE olg3le Fola A
95t AR AEE T & Aok
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(1Y 42]9} 22 1 7k AH <)
13l 7Q4=7} 89]31 MBRoO] (1000, 1100, 3000,
3100)0]z A<9] <dole] MBRo] (1900, 2000,
3100, 3200)0]2ba 7} 24| 2] MBR3} Ae] o
o] MBRo] HA= FH¢ MBRE (1900,
2000, 3000, 3100)0] Ht}. ojw FE °ﬂ°ﬂ0ﬂ &
Fhe AES Fele W

Ao} u] = (13000 - 1000 ) / 8 = 250

Ao} o] = (3100 - 1100 ) / 8 = 250

A2} A2} LOW = ( 1900 - 1000 ) / 250 = 3.6
A1Z A 2] COLUMN = ( 2000 - 1100 ) / 250
=36

npR]Ek A9] LOW = ( 3000 - 1000 ) / 250 = 8
wlx]8} Ale] COLUMN = ( 3100 - 1100 ) /

8
T EE Jdd T3E= A = 33 ~ ATT

=

2) 49 A= garzlF

[@xelE 4112 3 AelE A2e) sl 3
4 GetLowCellPositions?} GetColumnCellPositionE
olgalel W3t A Ao PR 7 F, A
#el 1014 A e] OIDE §Hka}s 18] o
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oA Mel®El FTRAX|7} false hitd)

-] A Aol g ad= g

Algorithm PointQuery
UT : ge]
OUTPUT : 3%t A4A9] OID

PointQuery ( POINT p , ¥37F A& MBR ,
GRID)

{

* Fol ol EgHE 49tz ANE
T3kt */

Let L = GetLowCellPosition( MBR , p );

* 2ol Fo] THHE A9 Az AXNEF
e, +

Let C = GetColumnCellPosition( MBR , p);

/* 3 Aol F7t AA7Y 2FE O JEAF
Ax@. ¥/

IF GIRD[L][C].bit = 1

RETURN OID;

ELSE RETURN false hit

}

[gu2F 420 99 W2 A At
3+ GetCellshMBRS- o]-&3}o] Zo] o
B0 A MBRS) FF JAL T
FE 490 2FEHe AR A vpAE de
7ot} Mels AFe) deed 19 ke 2 A
o

2= A W, o]F ] Ao g HA=
A ga FZF AA 9] OIDE Higksic) 13 A]
o™ MBR ostoll A Aeld $1H YA 7] false
hitg]-& Wi}

[F8)Z 4-2] 99 Ao B3t a2= dF
A4 daEF



Algorithm RegionQuery
INPUT : Ze] 942 MBR
OUTPUT : &<t AA <] OID

RegionQuery ( 2] ¥%9) MBR r, &7 2
A2] MBR o, GRID )

{

M Ao g3t F+ A MBRY 3% 4
g FL. ¥

Let C = GetCommonMBR( r , 0 );

/x Fo1R Yo TFEHE 4S9 A vl
Ak AXE T} ¥/

Let pos = GetCellSInMBR( r , 0 );

/% o) TR 2E A2} upxE ROW
o thete] 8 #/

WHILE postf&] =& ROW

{

M fellA Tzl
COLUMNe®| thspe] 4=3] */

WHILE postfe] =& COLUMN

{

IF GRID[x][y].bit = 1

RETURN OID

}

}

}
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