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Query Technology of Dynamic Reverse Nearest Neighbors
for Moving Object

LI Song*, HAO Zhong-xiao'%*
(1. School of Computer Science and Technology, Harbin University of Science and Technology, Harbin 150080; 2. School of Computer and Control
Engineering, Qiqihar University, Qiqihar 161006; 3. School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001)

Abstract To solve the dynamic reverse nearest neighbor queries for the moving objects, the definition and the primary properties of the reverse
nearest neighbors are proposed and the theorems and arithmetics for computing the dynamic reverse nearest neighbors using the conceptions of the
distance-function and delimitation-regions are developed. To get the dynamic reverse nearest neighbors, the methods based on the distance-function
and the dynamic inspect-circle are proposed. The amount of the calculation can be reduced by 40%~60%. To solve this question in the
spatio-temporal database, a new spatio-temporal index tree——TP*°™N tree is presented and the arithmetics for querying the new tree are introduced.
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1 MOVEQ_NNs_ six
q O [ts,te]
q Ki K; ([ti,22],p1:P2,  5Puk)
T;, T ([ti,t2],p1,p2, Pk k=6)
C
begin

Ki=0, T=0, C=0, p~1,i-1,j1
1 K;
2: for o; € K do
if o; € K; and o; € Sy and(K;-0j) & Sy then

Tico; KicKio;
jej 1 kektl 2
elseif (min(dds(q, o;))=true and o; € Sy
and (o, C (K —05)) € S then
Ceon Ki-Kj-o0j-0n
jejtl4m kek+l 2
if then
ici 1 2
if =3 then
pep 1 1
elseif p<2 then
q Ki
return K;, T;
end
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2 inspect RNNs

[ts,te]
q RK C
begin
for T, € T do
for p; € T; do
call Circle(p;,| Dq,pi(t)|)
if tx € [t;,4] and pj in Circle(ps,| Dq,pi(t)])
Cepi
else RK « p;

return RK
end

2.2.2

3 search RNNs
MOVEQ_NNs_six T
C ts [ts,te]
q RK, RK
P, j=6]
begin
1 forT, €T do
2 forp,€Tido
3 if ts € [t;,t] and te €[t;t;] then
ifq pi 1 then
RK < p;
else

[(ti,t2), PP >

Cpi
elseif ts € [t;,t;] and te € [t;,t,]
[ts,t] 3
[t;,te] i—itl 1
return RK
end
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(ptid, dnn, moveptr) ptid
n dnn
moveptr
(pcaddr, mrect, max_dnn) pcaddr
mrect
max_dnn=max {dnns(p)}, p pcaddr
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4 RNNS_SEARCH
TPRDNN q

begin
1 (0] o'
2 if then
if O then
call MOVEQ NNs_six
0
(A) call search RNNs
o'
elseif O then
(A)
3 elseif then

RNNS_SEARCH

end
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