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The development of a metaheuristic algorithm for

travel routing problem under the limited time constraint
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Abstract

This paper presents the development of a metaheuristic algorithm for travelling the routing problem under
the limited time constraint. The objective of this study is to develop the algorithm for travelling the planning in order
to balance the limited time and the requested destinations by facilitating travelers to reach destinations as much as
possible under the limited time constraint. This paper proposed the hybrid algorithm between simulated annealing
algorithm (SA) and Dijkstra’s algorithm for the selected initial solution process. The performance of the proposed
algorithm was compared with the classical SA algorithm. The experimental results indicated that the CPU time and
the quality of solution of our hybrid algorithm is explicit better, especially in the large size of destinations dataset.

Keywords: travel planning, hybrid metaheuristic algorithm, travel routing algorithm, simulated annealing
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Table 1 The comparison of CPU time (Sec) and the result (S) of classical SA and STTR SA for the

average case.

Sec S

place %GAP_Sec  %GAP_S

classical SA STTR SA classical SA STTR SA
3 0.0125 0.0140 150.8 150.8 -11.69 0
4 0.0144 0.0158 343.3 343.3 -9.24 0
5 0.0171 0.0172 728.58 728.58 -0.27 0
6 0.0252 0.0238 394.41 394.34 5.47 0.02
7 0.0115 0.0118 640.48 639.03 -2.41 0.23
8 0.0228 0.0191 969.45 969.23 16.2 0.02
9 0.0126 0.0090 920.33 927.18 28.32 -0.74
10 0.0261 0.0240 2,159.19 2,112.25 7.82 217
11 0.0115 0.0108 2,256.80 2,216.74 6.37 1.78
12 0.0297 0.0282 2,316.27 2,317.63 5.17 -0.06
13 0.0178 0.0159 2,406.12 2,365.02 10.92 1.71
14 0.0304 0.0287 1,406.94 1,292.99 5.33 8.1
15 0.0338 0.0299 1,5651.21 1,213.14 11.41 21.79
16 0.0413 0.0355 2,152.92 1,935.04 14.25 10.12
17 0.0240 0.0183 2,065.54 1,750.38 23.69 15.26
18 0.0418 0.0390 2,296.76 1,937.17 6.83 15.66
19 0.0227 0.0218 3,415.37 2,781.03 3.96 18.57
20 0.0301 0.0243 4,302.75 4,054.99 19.13 5.76
21 0.0403 0.0332 5,276.13 3,924.16 7.84 25.62
22 0.0527 0.0451 6,484.90 5,117.81 14.35 21.08
23 0.0309 0.0296 7,270.31 5,195.68 4.25 28.54
24 0.0404 0.0319 8,295.06 5,162.05 21.15 37.77
25 0.0425 0.0353 9,435.17 5,834.40 17.03 38.16

Avg. 11.06 20.64




RMUTSB Acad. J. 5(1) : 81-90 (2017) 87

CPU time (second)

%GAP

0.06

0.05

0.04

0.03

0.02

0.01

* Classical SA

—m—STTRSA A

T T T T T T T T T T T T T T T T T T T T T T 1

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

number of place

Figure 1 The comparison CPU time of classical SA and STTR SA.
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Figure 2 The improvement percentage of the STTR SA over the classical SA.
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