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An Algorithm For Finding Dissimilar Alternate Paths

Student: Kuan-Yu Chen Advisor: Dr. Jin-Yuan Wang

Department of Transportation Technology and Management
National Chiao Tung University

Abstract
Alternate paths information is very important for road users. Well design alternate paths
can help road users avoid crowded roads to shorten their travel time and improve
transportation efficiency.

K shortest paths(KSP) algorithm is normally used to generate alternate paths. However,
these k shortest paths are very similar in term of their geomantic shapes. In many applications,
especially transportation routing planning, this similarity characteristic cause serious
implementation difficulties for practical application.

This paper introduced an efféctive algorithm to generate alternative paths. We considered
the “good” alternative paths must have enough variancein passed arcs and little different in
travel distance. So we defined two indicators,:overlapping and detour, to identify the quality
of alternative paths. We build an algorithm based-on Yen’s ksp algorithm and pre-delete some
arcs that may cause high overlap and put.overlapping distance into consideration before
choose each shortest path.

In order to evaluate this algorithm, we compare it with IPM and CKSP in several
scenarios and network types. The result is this algorithm may use more computing time, but it
takes great advantage in paths quality and solving ability. The alternative paths that generated
from my algorithm are requested to be geographically different and also requested to have
little different in travel distance.

This algorithm is useful in real-time path guiding system. It can provide road users
several paths to avoid jammed arcs and disperse traffic flow. In the other hand, it can use to
solve hazardous material transportation problem, decrease the risk of effected area.

Keywords: Alternate Paths, Shortest Path, K Shortest Paths
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