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’
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Abstract: Based on the urban transportation demand, the
paper studied the optimization multiple services approach of
bus frequency and bus seats associating with urban transit to
transport passengers. For the operation characteristics of a
bus corridor, the paper presents a bi-level model for
optimization of a bus corridor. The upper optimizing model of
minimizes the costs in terms of waiting time, in-vehicle travel
time and operator cost. The models then determine which of
these services should be offered at what frequencies and with
number of vehicles. The lower model is traditional stochastic
user equilibrium (SUE) model. The sequential quadratic

programming (SQP) algorithm is developed for constructing
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optimal approach and proved the ability to find the optimal
solution. An application of the models to the case shows that
the optimizing models are practical and effective for satisfying
the demand of passengers and improving the operating

efficiency of bus transit system.
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Fig.1 Example of multiple services transit service
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Fig.2 Example of boarding and alighting services bus lines
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Fig.3 Logic frame algorithm process
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Tab.1 Example of an OD matrix

R 1 2 3 4 5 6
1 0 0 300 260 78 22
2 0 0 240 280 10 4
3 0 0 0 500 426 18
4 0 0 0 0 300 26
5 0 0 0 0 0 8
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Fig.4 Comparison results between the optimization and traditional model
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Tab.2 Single mode OD matrix travel cost

1 2 3 4 5 6
1 0 0 3337.65 3596.75 1157.05 382.17
2 0 0 2 342.21 3 497.70 134. 68 64. 02
3 0 0 0 1 366. 29 1579.82 112. 43
4 0 0 0 0 292.78 91. 35
5 0 0 0 0 0 20. 30
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Fig.5

Sensitivity analysis of the different demand of

the single and multiply model
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Fig.6 Probability distribution of finding seats without expanding demand
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Fig.7 Probability distribution of finding seats with expanding demand
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Fig.8 Different patterns of load volume analysis
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