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ABSTRACT

Since the traffic conditions are affected by many factors such as congestion, illegal
parking and incidents, travel time on urban network is often uncertain. The wncertainty of
travel time begins to be taken into consideration by some researches on vehicle routing
problens. That's so called stochastic vehicle routing problems (SVRP). However, SVRP
could only provide an optimal route without further considering the different degree of
punctuality required by different customers. Based on the theory of reliability engineering,
this research proposes a vehicle routing model with time-window reliability (RTW-VRP)
to find an optimal route which has the minimum travel cost and the minimum service
failure (i.e. the maximum reliability). Besides, due to the proven excellent performance of
Ant Colony System (ACYS) in solving vehicle routing problers, this study employs ACS
algorithm to solve RTW-VRP.

Two examples, one small-scale network with 10 nodes and another large-scale
network with 100 nodes (the Solomon’ s R111 example), are experimented to validate the
RTW-VRP model. The results of small-scale network show that the probabilities of
service failure for the proposed RTW-VRP mode and VRP model with soft time window
(STW-VRP) are 5.8% and 30.33%, respectively. It implies that RTW-VRP model can
provide a more reliable route. The results of ®nsitivity analysis also indicate that the
model will provide an optima route with better service reliability as the required
reliability level getting stricter and an optima route with more stable travel time as
variance of travel time enlarging. The results of large-scale network also demonstrate that
the RTW-VRP model can provide appropriate routes for different required reliability
level.

Keyword reliability engineering, vehicle routing problem, Ant Colony System.
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