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Abstract

Bus network scheduling using genetic algorithm

Mahdi Aali

In urban areas the demand for buses is unevenly distributed over space and time. It is usually
impractical to directly connect all origin-destination pairs with bus routes due to limited
economic and social resources. In such cases a bus transit network with limited accessibility
and mobility is effective in serving the demand and consists of several bus routes and transfer
centers. Several methods in previous research have been proposed to solve bus network
scheduling problem. The main objective of previous methods can be summarized as finding
optimized headways and slack times, and thus minimizing the total system cost.

In this research, investigate a new model and cost functions associated with a bus scheduling
problem in an urban transit network for both deterministic and stochastic arrival processes and
proposes computerized models for each are investigated. The new models are applied to an
artificial bus network to test their efficiency. The results show that the multi-objective genetic
algorithm model can find the optimized solution very quickly when it uses problem-specific
operators such as the headway generator, headway crossover and headway mutation. They
also show that the multi-objective genetic algorithm model can find a good solution even
though it uses general genetic operators.

Key-words: Bus network, Public Transportation, Multi-Objective Genetic Algorithm,
Scheduling, Optimization
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! Public Transportation

% Supply
® Demand
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! Origin-Destination

2 Accessibility

3 Mobility

* Headway

® Bus Network Scheduling

® Waiting Time of Passengers
" Total System Cost



