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Abstract In practice of school bus route planning,there are a variety of planning applications with different optimiza-
tion objectives under the types of school buses constraints. This paper dealt with a class of heterogeneous school bus
routing problem(HSBRP) with different objectives. A greedy randomized adaptive search procedure(GRASP) algorithm
combining set partition (SP) procedure was proposed in this paper. First, the routes generated in the execution of
GRASP are used to build the set partition model,and then the model is solved by the CPLEX optimization software. To
keep the algorithm suitable for different HSBRP problems, the initialization solution generation procedure of GRASP is
adapted for these problems to obtain a valid solution,and the routes of this initialization solution are put into the route
pool. In the local search phase,the many neighborhood operators and variable neighborhood descent procedure are exe-
cuted for improving the solution. At the same time, the routes of the solution that is improved and the best local optimi-
zation in every iteration are both put into the route pool. The test results on the benchmark datasets show that the SP
procedure of the proposed algorithm can improve the quality and stability of the algorithm. The proposed algorithm can
effectively solve two types of HSBRP with different objectives,and it is effective when compared with the existing HS-
BRP algorithms.
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F 3y 32249.08 30908.92 12.85 38.11 4,36 0.19 3.79 452.92 430. 87 8. 85 16. 90 4.20 0.29 4.36
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Table 4 Comparison of GRASP_SP algorithm and SGRASP algorithm

25 SGRASP GRASP_SP AR (%)

Best Avg Time/s Best Avg Dev/ % Time/s gapi gape
Co1 42189.19 42215.18 27.58 41108.59 41117.61 0.01 79.95 2.56 2.60
Co2 31975. 16 32044. 06 7.06 31970. 41 31970. 41 0 2.79 0.01 0.23
Co3 22012.48 22457.89 4.49 22004. 27 22185.94 1.67 1.27 0.04 1.21
Co4 18147. 20 18166. 60 2.55 18147. 14 18147. 14 0 0.85 0 0.11
Co5 59632. 50 60486. 33 32.55 58253.61 58352.01 0.26 50. 10 2.31 3.53
Co6 19329.76 19332.05 1.42 19329.76 19330. 26 0. 36 0. 31 0 0.01
RoO1 22884.98 23964. 69 7.99 22795.53 22795.53 0 9.37 0.39 1.88
RO2 31269.18 31732.41 8.01 30806. 71 30806. 71 0 5.05 1.48 2.92
RO3 42929. 33 43658. 14 13.98 42867.90 43220. 21 1. 40 77.58 0. 14 1.00
Ro4 26692. 28 27044. 31 6.19 26684. 23 26684.61 0.01 1. 86 0.03 1.33
RO5 30641. 66 31374.29 9.20 30618.08 30618. 31 0 5.83 0.08 2.41
RO6 28280. 67 29072. 89 9.96 28120. 54 28143. 81 0.08 69.70 0.57 3.20
T 31332.03 31795.74 10. 92 31058. 90 31114. 38 0.32 25.39 0.63 1.95
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Table 5 Comparison of GRASP_SP algorithm and HILS algorithm

. HILS GRASP_SP RHRE/ %

Best Avg Dev/ % Time/s Best Avg Dev/ % Time/s gapi gapz
Col 40232.22 40622. 15 0.98 13.21 39727.96 39730. 22 0.01 120.41 1.25 2.20
Co2 32534. 25 32537. 39 0.01 1.62 32533.43 32533. 44 0 10. 24 0 0.01
C03 22272.97 22276.01 0.02 1.05 22272.00 22273.15 0.03 9.24 0 0.01
Co4 18297.01 18297. 90 0.02 1. 88 18297.01 18297.01 0 4. 84 0 0
Co5 57235.62 57797. 38 1.41 17.19 56751.53 57165.19 0.24 120.09 0. 85 1.09
Co6 18776.70 18777.96 0.01 0.19 18776.70 18776.70 0 0. 35 0 0.01
RO1 23427. 37 23513.21 0.49 1.39 23407.59 23300. 78 1.90 6.47 6. 10 0.90
RO2 32084. 35 32161.79 0.72 1.43 30299. 61 30300. 84 0.002 4.82 5.56 5.79
RO3 43138. 28 43147.55 0.01 3.27 43127. 43 43129. 16 0.01 78.73 0.03 0. 04
R04 26432.51 26713.57 0.59 2.61 26432. 46 26439. 10 0.03 7.03 0. 00 1.03
RO5 31209. 32 31440.92 0.78 2.99 31198. 45 31199. 31 0.02 59.89 0.03 0.77
RO6 28085. 49 28376. 32 1. 94 2.49 28082. 87 28083. 82 0.001 35.18 0.01 1.03
3 31143. 84 31305.18 0.58 4.11 30908. 92 30935. 73 0.19 38.11 1.15 1.07
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Table 6 Comparisons of performance,SP model size and mean execution time of GRASP_SP algorithm with different construction methods

of route pool for two kinds of heterogeneous school bus routing problem
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