An Optimal Path Search Method based on Traffic Information for Telematics Terminals
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ABSTRACT

Optimal path search algorithm which is a killer application of mobile device to utilize location information should consider traffic flows of
the roads as well as the distance between a departure and destination. The existing path search algorithms, however, are not able to cope
efficiently with the change of the traffic flows.

In this paper, we propose a new optimal path search algorithm. The algorithm takes the current flows into consideration in order to reduce
the cost to get destination. It decomposes the road networks into Fixed Grid to get variable heuristics. We also carry out the expetiments with
Dijkstra and A* algorithm in terms of the execution time, the number of node accesses and the accuracy of path. The results obtained from the
experimental tests show the proposed algorithm outperforms the others. The algorithm is highly expected to be useful in a advanced telematics
systemns.
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Fig. 1. Fixed Grid in Road Network
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Optimal_Path_Search Algorithm

{
Input : Start & Goal Node

Data : Heuristic Value of Each Grid
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Output : Optimal_Path(List of Node)
CurrentNode =
ClosedNode.Add(CurrentNode);
While( CurrentNode != GoalNode)

{

Get Nodes connected CurrentNode;

{/ exclude the nodes of ClosedNode
OpenNode.Add(Nodes)

ForEach( Ni in OpenNode )
{
Calc. Cost of each Node
Cost : F(Ni) = G(Ni) + HNi) &,

G(Ni) : Cost_From_Start(Ni)

AF7A A, FLARE = ENZHR] 9] 32 9]
4
H(Ni) : Cost_To_Goal(Ni)
EENIYH EAAA S 33 v L2324 Nig} &
Az Atole] AMH 2o M Zt aEjee] FeElaE g
#Hagz= e A4 A g9 7
t
Select Nj which has min F(n),
CurrentNode = Nj;
ClosedNode.Add(CurrentNode);
]
Optimal_Path : ClosedNode
} .
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Cost_To_Goal Algorithm

{

Input : Ni, GoalNode

Data : Heuristic Value of Each Grid
Output : Estimated Cost to Goal Node
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Draw a straight line from Ni to Goal
Get Grids overlapped with the line
Cost =0,

ForEach( Gi in Grids )

{
Cost += Heu(Gi) * LineLength(Gi)

}
return Cost

}

99 due|Zo A 7|& 9 A G 8) E 5} 71 E Ko
A& FA44 & HELE T8l B2l ook HN)EE et
w2, 2] 3 83 F87) 8 o] =& A At 1
A 2= 7 7bA FeEl28 S Ao 7 ol
Fa2E NEANe 2 adod ¥dE 2 P30 J

T E2AE syrh

Ztaevid 2 &x7tgang, Q) 28 A4S
o3 7 Feladel 298 & 5 Utk o E Eo,
g ael=9) Hu £27h of ¢ X2 352 HNigto)
;J,qu 7HOverEstimated) 5 & 542 Bl o]+ F3

g 7tEA7t wie ade RE -°4 l‘}u‘i gl o] ZM
*301 g EES 2ok v, § 2= Hu
=7 Ws =& ASdde HE)gol ufggn
(UnderEstimated) | ™, F-2] 28] 7}5 %] 7} Gro} g 4] ¥ 9

£ HWile a7t itk

st e 7P FelaEe B4 B2 SHE WY
S Aoz, BE AFANY A AEAE Fol B
8 £5E Eol1, BF 550 4BY =2E AFAE
99 94 HNE HYoRH FH0) JRE RS 5 9
o

V. 45 =}

ANG SRYFE NP R A2He TS 5

& WIS AEBA 0 24 A doje CHE ALS

3l ar, Hot EH"‘—E— Dijks



es G JU 0T ANE BEW A A2 94 Y

37 4 EHX HE B AJAE]
Fig. 4. Optimal Path Search System
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