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Abstract

In this paper, we propose a preference-based shortest path algorithm which is combined with Ant Colony Optimization
(ACO) and Ax* heuristic algorithm. In recent years, with the development of ITS (Intelligent Transportation Systems),
there has been a resurgence of interest in a shortest path search algorithm for use in car navigation systems. Most of the
shortest path search algorithms such as Dijkstra and A* aim at finding the distance or time shortest paths. However, the
shortest path is not always an optimum path for the drivers who prefer choosing a less short, but more reliable or flexible
path. For this reason, we propose a preference-based shortest path search algorithm which uses the properties of the links
of the map. The preferences of the links are specified by the user of the car navigation system. The proposed algorithm
was implemented in C and experiments were performed upon the map that includes 64 nodes with 118 links. The
experimental results show that the proposed algorithm is suitable to find preference-based shortest paths as well as
distance shortest paths.

Keywords : Shortest path search, navigation, ant colony optimization, A* algorithm, heuristic algorithm
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d;; + distance of link (i, j)
(¢) : path of the kth ant

T

2(t) : path of best ant in each iteration
2(t) : current best path of ACO Loop
F(z) : cost of path x

initialize parameters;
place all ants to the source node;
// Try Loop
repeat (0 ~ MaxTry);
,(t)=d; (d;>0)
2(t) = Ax algorithm(r,(t));
if 5=0;
return z(¢);
// ACO Loop
repeat (0 ~ MaxACO);
for each ant k = 1,---, n;, do
()= @;
repeat
if < r, then
choose j € N¥(t) from candidate list;
if (3 € candidatelist)
choosing j using the rule (6);
else
choosing j using the rule (7);
end
else
choose j € N¥(t) using the rule (7);
end
2 (t) = 2" (1) U{(i,g) s
until full path has been constructed
f(:l:k(t» = ZTi,i(t) n,d/(z‘) ;
end

select z(t) : f(z(t)):minkzl,

if f(x(t))< flz(t)
x (t)
Fa(t) = f(z(1);
for each link (4,5) € z(t) do
Ar (0= 1/ (O(2)
7,(t+1) = (p,— A7, ()7, (1);
end

end

2(t+1)=2(t);
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fla(t+1))=
t=1t+1;
until number of MaxACO;
// End of the ACO Loop
2(t) = Ax algorithm(r, (¢));
return z(¢) as the solution
= p+a;
until number of MaxTry;
// End of the Try Loop

F@(1));

g 2 2z

a4

olAl=

Fig. 2. Pseudo code of preference-based shortest path

search algorithm.
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