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Design of Transit Network between Urban Area and Suburb Based on K-means Clustering
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Abstract: To change the unreasonable situation of the existing suburban transit network planning, a new
suburban transit network optimization model is constructed by applying the Milk-run and Hub-spoke design
method in the logistics field to the optimization and design of transit network. At the same time, the
corresponding heuristic algorithm is designed to solve the new suburban transit network optimization model.
First, the urban bus stations are clustered by k-means clustering method. The same classed stations are the
composition stations of a Milk-run line. And the bus line length optimization problem of the same type stations
is turned into a classic TSP problem to solve. Combining with a variety of local searches, the shortest path
design of each milk-run line is obtained. Then, according to the planned Milk-run line, by traversing all the
stations in the milk-run line, the hub location of each Milk-run line in determined. Finally, combining with
the passenger demand, the corresponding number of vehicles for each line is allocated, and the corresponding
starting frequency of each line based on the running time can be obtained. To verify the practicability and

effectiveness of the proposed model and algorithm, the proposed method is applied to the actual suburban
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transit network optimization in Tin Shui Wai District, Hong Kong. The scheme is solved by Matlab

programming. The result of the case study shows that (1) comparing with the actual bus service without

changing the existing station layout and the number of vehicles, when the passenger demand maintains the

existing level , it can reduce 4. 2% total travel time of passenger by using the Milk-run and hub-spoke method

to optimize the existing bus service; (2) the setting of Milk-run line and hub stations can produce scale

effect, effectively improve the suburban transit system service level, and make residents travel more

convenient and quick.

Key words; traffic engineering; urban traffic; transit network optimization; milk-run and hub-spoke; travel

between urban area and suburb; K-means clustering
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