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Abstract
Data mining application is a popular
research topic. It can extract many kinds of
information from different applications. For
example, data mining can be applied to spatial
data index. Common index can be classified to
point data index and spatial data index. There are
some researches of data mining applied to point

data index at present, but rare are applied to
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spatial data index. R-tree is the most popular
spatial data index at present. Therefore, we try to
apply data mining to R-tree. To make mining
items having spatial object characteristics. Basic
mining items are object area, mean of object area,
standard deviation of object area, the object with
the smallest area, and the object with the largest
area. According to the overlap character of
spatial object, we add three special mining items,
the smallest cover range of total objects Overlap
Region, The Largest Area of Overlap Region and
Overlap Region with the Most Overlap Obijects.
We calculate the values of the above mining
items in the leaf nodes and repeat the action on
the nodes level-by-level from bottom to the top
of the tree. Finally, we use an example of
residue contamination districts to
effect of the
information in our research. We can get the

pesticide

explain the real statistical
statistical information from a node at an upper
level of R-tree. Thus, the search and computing
time of the data at lower levels can be omitted.

Keyword: data mining, spatial data, R-tree,
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Algorithm min,(p)
Input: R-tree node pointer p;
Output: structure ming;
Begin
for each entry entry; of p, do
find out the entry; with the minimum a;;
if entry; has more than one, then
find out the entry; with the maximum
number of overlap objects;
end if;
end for;
return entry;’s name, area and the number of
overlap objects;
End min,.
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Algorithm max,(p)
Input: R-tree node pointer p;
Output: structure max,
Begin
for each entry entry; of p, do
find out the entry; with the maximum a;;

if entry; has more than one, then
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find out entry; with the maximum
numbers of overlap objects;
end if;
end for;
return entry;’s name, area and the number of
overlap objects;

End maxs,.

(6) MRCTOR: i F # # BN #75 £ 4 %
SN e

A MRCTOR & £ jd F %75 £ & % &
1. -] 4235 (Minimum Rectangle of Cover Total
Overlap Region, MRCTOR) » #% 3% P it =
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Algorithm MRCTOR(p)
Input: R-tree node pointer p;
Output: structure MRCTOR,;
Begin

for each entry entry; of p, do

find out all overlap regions;

end for;

use a minimum rectangle M to completely
cover all overlap regions;

assume M’s left lower coordinate is (x, y;) and
M’s right upper coordinate is (X,, y2) return (M.Xy,
M.y1, M.Xa, M.Y,);
End MRCTOR.
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Algorithm LAOR(p)
Input: R-tree node pointer p;
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Output: structure LAOR;
Begin
structure block{(x1,y1),(X2,y2) }; /1 * 121 3ed €
I F B m@a &//
for each entry entry; of p, do
find out the block with the largest overlap
region;
if block has more than one, then
find out block with the maximum
number of overlap objects;
end if;
end for;
use a minimum rectangle L to cover block’s
overlap regions;
assume L’s left lower coordinate is (x;, y;) and
L’s right upper coordinate is (Xo, y2) return (L.Xy,
L.y1, L.xz, L.y2) and the number of overlap
objects;
End LAOR.
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Algorithm ORMOO(p)
Input: R-tree node pointer p;
Output: structure ORMOO;
Begin
structure block{(X1,y1),(X2,y2) }; 1/ * 12
& % 2 e R/
for each entry; of p, do

e E

find out the block with the maximum number
of overlap objects;
if block has more than one, then
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find out the block with the largest
overlap region;
end if;

end for;

use a minimum rectangle O to cover block’s
overlap regions;

assume O’s left lower coordinate is (xy, y1) and
O’s right upper coordinate is (X,, ¥2) return (O.xy,
0.y1, 0.xy, 0O.y) and the number of overlap
objects;
End ORMOO.
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Level 2 a m, Sa min, max, MRCTOR LAOR ORMOO
(o} 240 240 0 (01,240,0) (O, 240,0) null null null
0, 112 112 0  (0,112,0) (0, 112,0,) null null null
Os 78 78 0 (05, 78, 0) (05, 78, 0) null null null
O4 84 84 0 (04, 84, 0) (04, 84, 0) null null null
Os 135 185 0  (0s1350)  (Os, 135,0) null null null
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c 430 1433 698  (0s,78,1) (0, 240,1)  ((59.40),(73,48))  (((59.43),(64,48)),2)  (((59.43),(64,48)),2)
d 219 1095 255  (0,84,1)  (0s51351)  ((69.22),(7427)  (((69.22),(7427)),2)  (((69,22),(74,27)),2)
475 1583 212 (0 130,2)  (0s 180,2)  ((26,30),(40,38))  (((33,33),(40,38)),2)  (((30,33),(37,37)),3)
f 223 1115 235  (05,88,1) (O, 135,1) null null null
g 128 640 240  (011,40,0)  (Ox,88,0) ((32,1),(35,5)) (((32,1),(35.,5)) , 2) (((32,1),(35,5)) , 2)
%3 Level 0 BERFH E g BH AT TR
Level 0 a M, Sa min, max, MRCTOR LAOR ORMOO
a 1124 1405 501 (05, 78,1)  (O,240,1)  ((26,22),(74,48))  (((33,33),(40,38)),2)  (((30,33),(37,37)),3)
351 878 334 (011,40,0) (0w, 1351)  ((32,1),(355)) (((32,1),(35,5)), 2) (((32,2),(35,5)), 2)
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