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Algorithm for Finding k-Nearest Neighbors of Scattered Points Set in Three Dimensions
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(Changsha Social Work College> Changsha 410004, China)

Abstract: An algorithm to finding the k-nearest neighbors of points is provided quickly which is based on the space

character of data-points. Data set is queued by multilinked list. By using envelopment-space, the range of data set , the total

numbers of points, the searching step and the numbers of nearest neighbors, the method is easy to obtain the value of e and &

for a nearly optimal searching. By improving the terminate rule of searching, this method has some excellent characters such as

shorten searching range and quicken speed.
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typedef struct points{

float x» y» z3 // BE S H) = 4EARBR{E;

struct points *next; // BRI — R

}POINTS-
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typedef struct mul_list node {
POINTS *point ; // EHERHEEE, 8 mIEHE
int flag: // BE RVIRIFRIC 5

bool visited; // PRICIHES MR ARIE S IL4FI0
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}MULLISTNODE,*MULLISTNODE -
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typedef struct neig_list{
POINTS *point; // £ AITEET, 818
POINTS *prior; // prior 48 [ TR AT — 4k 5
POINTS *next; // next T8 MMHITLBAY G — 4R
YNEIGLIST-
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typedef struct dist_list{
POINTS *point; // £ AITEET, 8 m 8
float dist; // B -G E R T AY B S 5
POINTS *prior; // prior 48 [T B AIHT— 155
POINTS *next; // next $8 I RRAY G — 5
VDISTLIST-
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Scattered Points of single-peak surface
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Fig. 2 Scattered Points of multi-peak surface
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Table1 Experimentdata under different @ and k s
a
| A KM
1 4 6 8 10 12 14

8 1.255 0.520 0.321 0.322 0.348 0.405 0.485

2500 10 1.977 1.576 1.041 0.526 0.500 0.551 0.594

20 1.884 0.923 1.002 1.191 1.277 1.640 1.644

i 8 1.055 0.500 0.336 0.332 0.322 0.412 0.446
i i 3600 10 1.691 0.921 0.516 0.500 0.504 0.676 0.690
20 2.047 1.029 0.804 0.784 0.781 0.806 0.852

8 0.779 0.391 0.397 0.403 0.476 0.519 0.552

6400 10 1.285 0.638 0.513 0.517 0.538 0.594 0.602

20 1.983 1.015 0.808 0.809 0.814 0.919 0.979

8 0.979 0.521 0.525 0.548 0.613 0.695 0.717

4000 10 1.709 1.016 0.715 0.699 0.717 0.777 0.845

20 2.984 1.501 1.285 1.286 1.302 1.593 1.727

8 0.981 0.505 0.502 0.504 0.555 0.609 0.632

Za%s 9000 10 1.422 0.990 0.631 0.629 0.625 0.700 0.791
20 2.788 1.887 1.181 1.180 1.345 1.608 2.015

8 1.015 0.593 0.577 0.535 0.509 0.583 0.630

16 000 10 1.373 0.775 0.618 0.620 0.690 0.749 0.826

20 2.176 1.230 1.198 1.195 1.327 1.469 1.974
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Table 2 Experiment data under different k&

k1 6 8 10 30 50 70 90
R ¢ 0376 0.504 0.629 1.915 3.204 4.431 5.699
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