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Abstract

The route guidance system, which provides driving advice based on traffic
information about an origin and a destination, has become very popular along with the
advancement of handheld devices and the global position system. Since the accuracy
and efficiency of route guidance depend on the accuracy of the traffic conditions, the
route guidance system needs to include more variables in calculation, such as real
time traffic flows and allowable vehicle speeds. As variables considered by the route
guidance system increase, the cost to compute multiplies. As handheld devices have
limited resources, it is not feasible to use them to compute the exact optimal solutions
by some well-known algorithm, such as the Dijkstra’s algorithm, which is usually

used to find the shortest path with a map of reasonable numbers of vertices.

To solve this problem, we propose to use the genetic algorithm to alleviate the
rising computational cost. We use the genetic algorithm to find the shortest time in
driving with diverse scenarios of real traffic conditions and varying vehicle speeds.
The effectiveness of the genetic algorithm is clearly demonstrated when applied on a

real map of modern city with very large vertex numbers

Keywords: Genetic Algorithm, Intelligent Transportation System, Optimal Route,
Embedded System, Shortest Time Path
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Problem parameters:

N set of all nodes

A set of all links

S source node, e N

D destination node, e N

iJj index of node, i,j, e N
<ij> node i to node j, directional
E; link node i to node ;

d;j distance of node i to node j
Vij velocity of node i to node j

Problem decision variables:

T; Cost time of node i tonodej, € R*

U; binary, 1 if the link from node i to node j
exists in the routing path, 0 otherwise

t Total drive time,  R*

fiz® Model T > 78 pF L B 5 v 0 T nodei I nodej B F T
B3¢ 5 o £ ITS Server % - @ nodei X node j iHpEdE 5 dy se ' e A48

S BTN AR o B E R REARER Ty=dy vy 5 R bR

Minimize ; = Z ZD: r,U , subject to
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%)
~.
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0 otherwise

; N 1, if i=3S
U, ->U,=4-1, if i=D
#*

e {0,1}, for all i.
=d; vy
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2. Real Map
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