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Studies on Railway System Scheduling for improvement of Passenger s
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This dissertation addresses railway system scheduling that improves passenger’ s
convenience. Specifically, the following three points are considered: (i) Maximization
of the number of trains in a terminal station; (ii) Platform assignment of trains that reduces
the number of transits including up and down of stairs; (iii) Stoppage time distribution
that prevents the delay affecting other trains i. e. even if delay may arise on a train,
it does not propagate to other trains ‘ '
and on-time services are maintained. This dissertation formulates these three subjects
as optimization problems, which are solved for some actual examples.

(i) When a'train.operates, especially a terminal station may become a bottleneck. This
is because: At a terminal station, courses of arriving and starting trains tend to interfere
there, and the stoppage time of a train is required. Then, in order to dissolve this
bottleneck, we formulate the arrival-and-departure schedule of the train in the station
for the terminal station of a double-tracked route as a 0-1 integer programming problem.
Furthermore, we show that transformation from the bipartite graph maximum matching problem
to this problem is obtained in polynomial time in the case when two assumptions are added.
{In this case, a schedule is obtained for a short time. Moreover, the result of having applied
this technique to the example of Tokyo station where demand of extra trains may be caused
by extension of Tohoku Akita Yamagata Shinkansen line, Joetsu Shinkansen line and Hokuriku
Shinkansen line are considered. '

(ii) The transit between trains accompanied with movement through stairs is not
desirable for a passenger. When the arrival-and-departure time of each train is given,
the problem that determines which platform each train makes use is called Train Platforming
Problem (TPP). This problem is formulated by a 0-1 integer quadratic programming problem
that maximizes the number of combinations of trains that are on the platform of the same
island. Furthermore, this problem is formulated to-a 0-1 integer programming problem for
improvement in calculation speed. Moreover, results obtained by applying this formulation
to examples of Hakata Station and Shin-Osaka Station of the Shinkansen line are considered.

(iii) In operation of a train, when delay (primary delay) arises on a certain train,
it may affect other trains following or kept waiting by crossing of a train i. e. secondary
delay is_caused. In operation of a train, in order to cope with the unexpected situations,
such as disorder of a diagram, at an intermediate stop station, the stoppage time (margin
time) exceeding indispensable time is distributed. In consideration of connection with




other routes, etc. , in the range that does not influence globally, margin- time is
re-distributed appropriately and the algorithm that generates the stout train operation
diagram that does not cause secondary delay easily is discussed. Moreover, the usefulness
of the proposed technique about recovery from delay is demonstrated by simulations on actual
three examples.




