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Abstract The strong neighborhood pair query (SNP query) has important significance in the spatial
data mining, big data processing, spatial database, geographic information system, similarity analysis
and reasoning of data, etc. To remedy the deficiency of the existing work, according to the
characteristic and complexity of the strong neighborhood pair query in dynamic dataset, a strong
neighborhood pair query algorithm (VR_SNP algorithm) in the double data sets is proposed based on
the Voronoi diagram and R tree. According to the irregular regions and uneven density of the points,
the Voronoi diagram is used to query the strong neighborhood pair, conversely, the R tree is used to
query the pair. Based on the secondary calculation and filtration for the initial neighborhood pair set,
the VR_SNP_DA algorithm and VR_SNP_DE algorithm are given respectively to deal with the strong
neighborhood pair query as the data sets increase and decrease dynamically. Furthermore, the VR
SNP DL algorithm to deal with the query about the moving objects is studied. The theoretical study
and the experimental results show that the algorithms have great advantages when the scale of the

datasets are large and the positions of the points usually change.
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Fig. 1

Voronoi diagram and data points set.
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£ DN I x4 CN AR SR X 52 AN * |
fori=1 to | Z| do
FIWT a0 BT B 0 BCHIE 5 5
%4 AN.DN.CN;
if (20 p;> € AN then
AN’ <-AN— (240,03
end if
if (p;+z40:> €AN then
AN <-AN—(p; szqu: >3
L1. Pi<NN(p);
AN'<(p; s p'>s
if (p),;»> € AN’ then
DN<<p;,p:>; DN'<-DN;

7t DN Hit+#8 CN';
end if
end if

if (zg4u:4p;) € DN then
DN'<-DN— (24 s p;) 355 L1;
end if
if (24055 p;) €CN then
CN'<-CN— (e + p;) 85 L1
end if
return DN’ ,CN',AN’.
end for
2 AR AT L 5 PR 114 Mg 1 408 30 X 1 58 408
VEXT G VR_SNP_DE %5 32 B8 I B s %) 58 45 3 %
{183 52 W) 175 0 114 ) BT 0 528 408 30 X 4 1) 3l S TR 1 3B
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O #H JZ=C H 2o 520 20 20 B9 HE T 18 3T 4B
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¥ TZ mAIC RS 200, ORI X 35 28 % DN
HCN L FH A DN FICN LR [0 35 5025 B4 5 4
GXMHNILEIRT JZH JZ & ILEREE 2.0 41K
S X AE 48 XF DN FI CN L B 385 #l it DN Al
CN T8 BR 52 1) 3 2R X 5 3R 10187 1) 45 2R 46
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HARK) VR_SNP_DL B3L40F .

#i% 4. VR_SNP_DL(S,P,z,,,.).

BN BUE S AE S P MBS B S 20 s

B A B AT A8 4 4 DN Bt 6 4 N
RSB IT X AN,

DN'<(; CN'<(5 AN <5 | » 914k = |

{DN,CN,AN}<VR_SNP(S.P);
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WHRE 2on L6 BT 2 ¢, BT B9 25 TRIAE B
NN=<-NN(zp0) ;s RNN<-RNN (210, 3
JZ<—NNNRNN;

i Jj DN Al CN 348X dn il en s

if JZ=¢ and (zmovgdn or zmovgcn) then
DN'<-DN—dn or CN'<-CN—cn;
return DN’ ,CN’;

end if

if JZ=() and (2,0, gdn and z,.. &cn) then
DN'<DN,CN'<CN;
return DN’ ,CN’;

end if

if JZ#() and (zmovgdn or zmovgcn) then
BasE dn Flen S — DX HICE 275
if 2" & JZ then
DN’'<-DN—dn or CN'<-CN —cn;
L1: Wy JZ AR E S =
DN <[ 2, + 200 | B CN';
return DN’ ,CN’;
end if
if ¥ €JZ then
H L1
end if
end if

if JZ#() and (zmovédn or zmovgcn) then
W JZ R R R 2
DN <[z 200 J: T CN';
return DN’ ,CN’.

end if
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(a) Performance comparison of VR_SNP_DA algorithm
and JSNP method
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(b) Performance comparison of VR_SNP_DE algorithm
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Fig. 2 Performance comparison.
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