E A ETOREREC
fEA Jn'E - Aye Thida Hlaing

F-< k-NN B IEER

© BREF FOC - RIR AR - BRI B

A Study on k-NN Route Search Based on Road-Network Distance
Tomonori Hashimoto, Aye Thida Hlaing, Kazuhisa Fujino,
Yutaka Ohsawa and Noboru Sonehara

Abstract: Efficient k-NN query methods have been studied actively for LBS (location based services).

k-NN query finds POIs (point of interest) located at neighboring to the query point g. When the

distance is measured based on the road network distance, the query cost becomes huge. Then, this

paper proposes efficient algorithms based on road network distance, adopting A* algorithm and

bi-directional search. We do not require preprocessing for these methods and achieve several times

calculation with higher speed comparing with conventional methods.

Keywords: OSR(Optimal Sequential Route), POI(Point of Interest), #%
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Algorithm 1 BDA
1 R—0, PQp — {q}
2 C— NN(k)m — k
3 ezt — nextNN()

4: loop
5: ca — peek PO 4 (),ed — peekPQ ()

61 if ca < cd then
7 n — delete MinPQ 4()
8: (8pi— C8pilUn
9 if n e 'Sp then
10: R — RUgetPath(n)
11: if || =k then
12: return i
13: end if
14: else
15: if n.cost > hienet,q) then
16: C = CUecpgeyn —m+1
17: Cnat — nextNN()
18: end if
19: expandNode A(n)
20: end if
21 else
22: n — delete Min PQp()
23: CSp —CSpuUn
24: for i = 1 to m do
25: if n £ ('S then
26: R — Uget Path(n)
27: if [[?] 2 F then
28: return I?
20: end if
30: end if
31 end for
32: expandNode D) n)
33: end if
34: end loop
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Algorithm 2 INEH
1: R— 0, PQ — {q}
2 O — NN(k)ym — k
3: Cnxt — nextNN()
4

: loop
5 n — deleteMin()
62 S —CSUn
7 if n € ¢ then
.H R — RuUgetPathin)
9 if |17 =2 k then
10: return
11: end if
12: = —
13: end if

14: for all nn € neighbor(n) do

15: deside ¢; which gives minimum hin, ;)

16: PQ — PQU < d(g,nn) + hinn,e;),nn, e >
17:  end for
18: end loop
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