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Fig.1 Way of subdividing
bounding-rectangle

Fig.2 Sub-bounding-rectan-
gles to be registered
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(a) Rectangles organized into an R-tree
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(b) R-tree for the rectangles of (a)

Fig.3 Example of original R-tree
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(a) Rectangles organized into an R-tree
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(b) R-tree for the rectangles of (a)

Fig.4 Example of R-tree employing the proposed method
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Fig.5 Architectural plan drawing data

Table ] Test Configuration of architectural CAD data

No Contents of data Applied method Results
Al M=1000 Change Dmax: 4,8,16,32,48m O.M and P.M Table 2
A2 M=1000 Change Angle: 0, 15,30,45 deg. O.M. and P.M. (Dmax=8m) Table 3

0.M : Original method

P.M. : Proposed method

Table 2 Relation between Dmax and performance (Test Al)

Measured item Original Prposed method
method Dmax: 4 8 16 32 48
CPU time per object for insert. (msec.)  3.40 4.40 270 2.40 3.52 3.34
CPU time per object for delet.  (m sec.) 5. 96 524 5,44 548 508 558
CPU time per object for search (usec.) 140 113 83 98 99 122
Nodes touched per object for search 0. 306 0.245 0.163 0.204 0.204 0.265
Memory required for tree data (k Byte) 45,9 68.4 527 48.3 47.4 454

Table 3 Relation between data angle and performance (Test A2)

Data CPU time per object CPU time per object CPU time per object Nodes touched per object Memory required for
angle  for insert. (m sec.) for delet. (msec.) for search (usec.) for search tree data (k Byte)
(degree ) 0.M P.M 0.M P.M oM P.M. oM - P.M 0.M P.M
0 3.40 2.70 5.96 5.44 140 83 0. 306 0. 163 45.9 52.7
15 3.36 2.52 8.30 4.68 166 132 0. 340 0. 255 45.4 53.2
30 3.22 3.58 8.60 4.68 213 142 0.435 0. 283 44.9 57.6
45 3.72 3.88 5. 28 5.26 233 155 0. 500 0. 326 43.9 58. 6




