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Abstract  With the rapid development of location-based services (LLBS) and the Internet of
Things, technologies for spatial queries are becoming more and more important. Moreover, nea-
rest neighbor queries and the variant are widely used spatial queries. Recently, there has been
much work on reverse £ nearest neighbors (RENN) queries. However, these studies are proposed
for the ideal Euclidean Space. Queries for reverse £k nearest neighbors are influenced by obstacles
in practice. In this paper, we study a method for reverse 4 nearest neighbors queries in obstructed
spaces, and propose efficient pruning algorithms based on an obstructed Voronoi diagram. Fur-
thermore, these pruning methods greatly reduce the number of searched points by properties of
Voronoi diagrams and obstructed distance. Finally, our experiments based on real and synthetic

data sets demonstrate the efficiency and accuracy of our proposed approach.
Keywords  spatial query; Reverse #ANN; obstructed space; Voronoi diagram
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12. add p/ into Visted ;
13. Return S...;
S5IE3. X% p HAEWMS ¢ ZEEEAT

MG pi B p 5 opo A7 TR Y I AL
countNonObs(p,) ¥ 1. 415 count NonObs (p,q) ==
Ry WX G p R5Y

L. MR p 5 p Z A TR B p
B pi—E W AW A ¢ WIKIREER .4 p Flg Z



10 4] T A AE . — b B AT A5 ) h B I & Bl 4 A A vk 1921

[ FAAEREG ) I8 4 p B p, 0 BEAS BE B — & LL 2
g MR, 2 k=1 B, XHER p A W RESE p B9 NN,
Mg —EANRERE p 1Y NN;#7 k71 B, HEGXFE R
PAANT ke AR 2 p 1 RNN —E A REAL S A i)
g, B countNonObs(p,q) =k W}, p — B A S i
LR R, UEEE.

WK S Fros . i TR A ps SEWH A ¢ ZIAZ
i po M p R T H ps pr TEERRY S ps po BTG
Yy BT L ps ) 2NN —5E AL AL g N IE AT ps B8
o fie 3 4R, e 3k 4R 29 B O B 52 IX B S, (0) =
{pisps).

B 5 GRS EOT (k=2)

CheckNumOfObs(S..q (i)sq,Osk) J5 ik B 5l
M3 ARMEERNE DXL p 5EINIEM A
q: 47 p AR Z A kAL E TR
X p WEBTRL. WL 2 R kT A TR Y
XL p Uk p BB, | pgl FEEMIE R(p) .,
P e U e A P B X 4 e AR AN B L ik A p
He ZB 2 BAAERERY . AN T p. AL Tk
ASTCRERTH) U p o A BB v R

ik 2. CheckNumOfObs(S..(i),q,O,k).

A AEIESE S (D AW B g, FERRYIE O, RENN £

I kE

Bt s 29U X AR IR AR S (D

1. count=0;
2. For each point p in S, (i) Do
3 For each point e in R(p)(S,. (i) Do
4 If NonObs(p,e) ==true then
5. count++;
6 If count=k then
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8. Return S, (i);
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1. nonPruneFlag= =false;

2. For each point p in S, (i) Do

3. For each point e€ VN (p) Do

4 If e€S,,, (i) then

5 nonPruneFlag= = true;

6 If nonPruneFlag= =f{alse then
7. Sena (D) =S4 (1) — p3

8. Return S, (i);
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13. Return S,,.;;
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