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Abstract Quad Tree is an effective data structure for processing two-dimensional data.
Because of its simplicity, it has been applied to many fields such as geometrical
information processing, VLSI pattern data management, etc. Quad Trees are classified
in this paper in terms of data management method. Four of them are implemented on
a computer and their performance data of experimental programs are compared. As a
result, it is shown that modified quad tree is the most effective in terms of memory
space requirement and the time needed for tree construction and area search.
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‘ gtree_build(Q,rect) {

if(Q==NULL) return;
if(Q->0bjecount<=1L Z\{#) return;
Q->Quad=rect;
rect 4 D OREICDH;
£TOA>0bjizoNnT do {
if(ObjectA B 1 FMica Fhhid) |
G->Ur->0bjlc e h & A ;
Q->Ur->0bjcount++;
H
else if(ObjectAFE2 Mz & hhid) |
G->Ul->0bjiz e h s WA,

Q->Ul->0bjcount++;
}
else if(ObjecthiE 3 RBIcEFhhiE) |
Q->LI->0bjic®h A
Q->L1-»0bjcount+t;
}
else if(ObjectWBARMBIZAFhAEE) |
Q->Lr->0bjiz 2 h &2 A ;
Q->Lr->0Objcount++;
H
else if(ObjectBWX FFMICZEL TvhiE)
->Xlistic e h2WA;
else if(ObjectHA Y AFIMIcKEL T i)
Q->Ylisticegh 28 A
}
Q->0bj=NULL ;
Q->objcount=-1 ;

qtree_build(Q->Ur, 55 1 RFBOBEREMHE);
qtree_build(Q->U1, 38 2 RIBOBE R ER);
qtree_build(Q->L1, 53 REBOHFEH);
qtree_build(Q->lr, 4 RROBRER);
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regionsearch( gq,window ) {

it ER 5 {

ObiEr N, window ZETHLDEF%¥ ;

return ;

}

else {
Xlist,Ylistk 72 ¢ D, windowlXEFT230%
Hl g,

}

if(g->Ur->Quad & windowH 22 £ )
regionsearch(q->Ur,window) ;
if(q->U1->Quad & window £ )
regionsearch(q->U1,window)
if(g->L1->Quad® windowhs 5T %)
regionsearch(g->L1,window)
if(q->Lr->Quad & window? %2 &)
regionsearch(gq->Lr,window)
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(bytes) ) (bytes) (¥) Y () (bytes) (8 (bytes) )
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1024 | 3256 0.06 37180 0.09 1674 54764 0.23 55228 0.32
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16384 | 5051 2.38 607300 215 27091 898484 5.8 911620 6.49
£2  LEWE= 100LEDOBE4FADR T Y ERBRUAE NI
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(bytes) ) (bytes) | () | RBCUED | (bytes) | (B) | (bytes) (#)
512 11144 0.02 nzs0 | 0.0z 596 18012 0.05 16204 065
1024 | 21800 0.5 22000 0.04 1170 3524 0.14 s 0.17 E
2048 | 44360 0.07 s |02 2307 71748 034 1 oues 0.34 !
1096 | B7m 0.4 | ssa0 0.25 737 141380 0.89 126388 e
8192 | 175976 0.35 179040 0.57 9536 264940 2.7 ! 255436 1.86 g
L6384 348088 | 0.80 355840 1.26 18948 567052 3.39 507564 407 E
3 LEWE= 100D 2DE4DKDA T ER BB KRMEMIRT
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(&) PERER | BRREIN | RRSRGEM) | IREREM) LR TRRE | iRRREM) | iR
(msec.) (msec. ) (nmsec. ) (msec. ) {msec.) (msec. } (msec. ) (msec. )

512 1.26 1.03 3.3 1.37 1.41 127 3.38 1.41

1024 2.07 1.57 4.3 2.00 3.70 2.06 5.18 2.55

2048 n 2.714 9.22 4.02 4.78 3.29 7.39 3.53

4096 6.68 5.47 16.55 6.65 6.56 5.18 14.08 5.85

8192 11.56 9.33 32,96 11.52 10.50 9.39 26.85 8.78

16384 30.40 17.90 60.89 21.21 18.07 15.36 38.25 18.50

£4 HRRRICBI 38 4 DAROIRERM (74 2 Ky OA S 225000%25000)

LEWE=10 LEWiE=100
FTI2I b
-4 NORMAL MOD MULTE Quar NORMAL HOD MULTI awer
fE) AN | R | R | eRERM | PR VRERI] | IREREEM) | HREREEM
(msec.) (msec.) (msec. ) {(msec. ) (msec.) {nsec.) (msec. ) (msec. )
512 0.68 0.34 0.81 0.42 0.78 6.39 1.08 0.56
1024 0.85 0.39 1.03 0.48 1.18 0.78 1.85 0.70
2048 1.36 0.53 1.50 0.75 1.59 0.98 2.43 0.95
4096 1.86 0.68 2.21 0.83 2.1 132 2.78 1.40
8192 2.61 187 3.2 1.25 3.54 1.48 4.28 1.70
16384 4.98 1.64 5.2 2.15 4.49 2.26 5.42 2.55

£S5 PURIRERITE 58 4 SRR (71 > Ko DA EX500045000)

LEWE=10 LEw#i=100
FTIz b
® NORMAL MoD MULTI qaar NORMAL MOD MULTT QLaT
) RN | e | ipEew | moen | RmM | ouEm | mm | imREm
(msec.) (msec.) (msec..) (msec. ) (msec. ) (msec. ) {msec.) (msec. )
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