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A Method of Optimizing Work Schedule of Bus Drivers Based on Set Covering Theory
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Abstract: To optimize the work schedule of bus drivers, a work schedule optimization model of bus route
based on minimizing labor cost is proposed. In the premise of minimizing the number of operating buses,
taking the bus schedule chain of single bus line as the research subject, considering the constraints of vehicle
operation task, shift time, labor rules, etc. , the mathematic model is constructed by set covering theory, and
a0 -1 integer programming algorithm based on heuristic method is designed to solve the model. Finally,
according to the real investigation data of Jinan public transit, the above algorithm is realized and the
schedule scheme is worked out based on the platform of MATLAB. The experiment result shows that (1)
compared with other algorithms, this algorithm can reduce the drivers’ waiting consumption and reduce the
total work time and personnel cost to achieve the purpose of reducing the bus company operating costs; (2)
the method can protect the drivers’ working hours based on improving the efficiency, which provided a
reasonable solution for optimizing work schedule of bus drivers.
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Fig.1 Flowchart of optimizing work schedule of bus

drivers based on set covering theory
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Tab.1 Arrival and departure time table of small driving period
Wil
/J\j;i:& phs Lpke Zpks Zpke LR TR
1 5:30 6:30 1 2 1
2 6:50 7:50 2 1 1
3 8.00 9.00 1 2 1
4 9.20 10.25 2 1 1
5 10:35 11.35 1 2 1
6 12.05 13.05 2 1 1
7 13.10 14.10 1 2 1
8 16 .40 17.40 2 1 1
9 1810 19.10 1 2 1
10 19.40 20.30 2 1 1
11 20 .45 21.50 1 2 1
12 7:30 8.30 2 1 2
13 9:00 10:00 1 2 2
14 10:20 11.20 2 1 2
15 11.25 12.30 1 2 2
16 13.45 14 .40 2 1 2
17 14..50 15.40 1 2 2
18 15.45 16:50 2 1 2
19 20.00 21.00 1 2 2
20 21:10 22:10 2 1 2
21 8:30 9:30 1 2 3
22 9:40 10:10 2 1 3
23 1015 11.15 1 2 3
24 12.45 13.45 2 1 3
25 14 .00 14..50 1 2 3
26 14..50 15.45 2 1 3
27 17.:00 18:10 1 2 3
28 1830 19:30 2 1 3
29 2000 21.05 1 2 3
30 21:.15 22:15 2 1 3
xR2 ESEBEWERMNIILZMZIR

Tab. 2 Arrival and departure time-table of continuous

driving period

EELE BN I T, T, z, 7.

Bgi's  DNERRE R
1 1,2,3,45,6 1 5:30  13.05 1 1
2 7 1 13:10  14:10 1 2
3 8,9,10,11 1 16:40  21:50 2 2
4 12,13,14,15 2 7:30  12:30 2 2
5 16,17,18 2 1345 16:50 2 1
6 19,20 2 20:00 22:10 1 1
7 021,22,23 3 8:30  11:15 1 2
8 24,2526 3 1245 15.45 2 1
9 27,28,29,30 3 17:00  22:15 1 1
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