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An improvement of shortest path algorithm
using the positioning information

Jong-Heon Lee*, Min-Je Kang** and Sang-Joon Lee***

ABSTRACT

The shortest path problem arises whenever we try to determine the shortest. cheapest. or most reliable path

between one or many pairs of nodes in a network. The path search algorithm for the CNS(Car Navigation

System) process the actual road map with complex data and should return the result within acceptable

response time. In this paper. we studied the improvement of existing shortest path algorithm using the

positioning information. The proposed algorithm was analyzed by the simulation with the real road map data

in Jeju city. From the simulation result. it is known that the proposed algorithm required less memory usage

and less computational time than the others.
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Fig. 1 Search area of Dijkstra’s algorithm
(S starting point. D: destination point
u: current node. v: adjacent node of u)
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Fig. 2 Search area of A* algorithm
(S: starting point. D: destination point
u: current node, v: adjacent node of u)
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1. Initialization :
T={s} s:source vertex. w(i. j) =link cost
L(n) =wli. j) for n#s : vertex soll A
n AAY 3Hiv§

2. Get next vertex
vertex j & QIS vertex T ZF A BEgH
2691 Yol A
#2839 Toll £3k2 g& IA
vertex x& 7t

3. Update least-cost paths
47 ZAAY TY link vl gl A2 718
vertex? link ¥ &g 7}
L(n) =min(L(n), L{x)+ wix.n)}

Fig. 3 Proposed Algorithm
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Fig. 4 Search area of proposed algorithm
(S: starting point. D: destination point
u: current node. v: adjacent node of u
h: linefu. v) and line(u. D) of angle)
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Fig. 5 Target digital map
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Fig. 6 The results of shortest path search
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Table 1. The visited node order and count
odes Total nodes
Al Visited order of nodes count{including
& duplicates)
51 45 45 45 38 38 46 37 37 35 39 29 29 29 47 30 40 40 36
. 3627 2723233131 4835413232262 4222161515
Dijkstra 75

54 54 54 18 18 25 43 43 21 17 14 14 53 53 11 58 58 58 20
2013 1355 6 64 64 64 52 52 56 4 3 63 60 61 61 2

S1 45 45 45 38 38 46 37 37 39 39 29 29 29 47 30 40 40 36
A* 36 27 27 23 23 31 31 35 32 32 26 26 22 16 15 15 54 54 25 50
21141458202013136432

Proposed
252114142020136432

01 4545 38 37 37 29 29 36 36 27 27 23 35 26 26 22 15 54
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Fig. 7 Weights sum of results paths
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