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Comparison with Tabu Search and Mixed Integer Programming in the Development of Automatic
Calculation Method for Maintenance Worker Schedules
Tatsuya Kokubo*, Satoshi Kato, Taichi Nakahigashi(Railway Technical Research Institute)

Maintenance worker scheduling is a daily schedule for each worker group to perform inspection and maintenance work such as
cleaning of rolling stock during a turnaround operation of a superior trains at a terminal station. Since it varies from day to day
according to changes in daily train timetables and rolling stock operations, it is required to be created for each day. We have
proposed a method for automatic creation of maintenance worker schedules with tabu search. In this paper, to confirm the
effectiveness of the proposed method, we compared an actual schedule with schedules by proposed method, a mathematical
programming method that guarantees theoretically optimal solution. The results indicated that the proposed method can generate a
stable solution within a practical computation time of 3 minutes, regardless of the size of the train schedule.
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Table.1 Weighting coefficients for the objective function for case study.

w1 W2 W3 P1 D2 P3 |2 Ps Pe pP7 Ps P9
[min.] [min.] K(A) (B) (©) (D) (E) (F) (©)] (H) (1
0.9 0.05 0.05 100,000 | 100,000 | 100,000 | 100,000 | 100,000 100 100 100 100
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Table.2 Total objective function values and values of every term in the objective function of the actual maintenance worker diagram, tabu
search method, and mixed integer programming method.

Case. H I BE i ty t; ts p1 D2 P3 Da s P p7 Ps Do

B [min.] | [min] | (A) (B) (C) (D) (E) (F) (G) (H) (1)
1-1 708.67 | 0.69 131 30 0 0 0 0 0 0 1 0 6
1-11 506.86 | 0.12 100 35 0 0 0 0 0 0 1 0 4
1-111 506.66 | 0.12 96 35 0 0 0 0 0 0 1 0 4
2-1 5613.65 | 1.00 165 90 0 0 0 0 0 2 1 19 34
2-11 17313.05 | 1.00 168 75 0 0 0 0 0 5 104 0 64
2-111 371143 | 0.75 135 80 0 0 0 0 0 3 5 0 29
3-| 14917.35 | 0.67 | 200 135 0 0 0 0 0 0 1 92 56
311 13912.05 | 0.67 164 65 0 0 0 0 0 5 20 29 85
3-11| 916517.35 | 0.67 | 200 135 1 2 1 2 3 7 1 76 81
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