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Abstract

This research is an extension of a series of studies
conducted by the author on subjects related to vehicle
routing and scheduling problems. We applied the GIDS
(Generic Intensification and Diversification Search) concept
to design two-stage meta-heuristics for solving the Large-
scale Traveling Salesman Problem (LTSP). We used flip-
flop algorithm for diversification search in addition to the
TA and GDA generic search engines. Considering different
strategies, we developed six implementation procedures for
TA-FF-TA, TA-FF-GDA(l), GDA(I)-FF-TA, GDA(II)-FF-
TA, GDA(l)-FF-GDA(l), and GDA(I1)-FF-GDA(I).

A bank of 22 benchmark TSP instances from the
TSPLIB is selected to evaluate the performance of different
solution methods. The problem size of the test problems
ranges from 1,002 to 4,461. Among different two-stage
solution methods, TA-FF-TA seems to yield better average
performance than others. Results show that the average
accuracy deviations of the 22 tested problems are al lower
than 2.2%, and the best is merely 1.4%. This also implies
that these GIDS meta-heuristics methods are robust.

Keywords: TSP, Meta-heuristics, Generic Search,
Intensification, Diversification.
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1 prl002 | 1002 | *259,045 Padberg/Rinaldi

2 ul060 | 1060 | 224,094 Reinelt

3 | vml084 | 1084 | 239,297 Reinelt

4 | pch1l73 | 1173 56,892 Juenger/Reinelt

5 d1291 | 1291 50,801 Reinelt

6 rl1304 | 1304 | 252,948 Reinelt

7 ri1323 | 1323 | 270,199 Reinelt

8 | nrwl379 | 1379 56,638 Bachem/Wottawa

9 11400 | 1400 20,127 Reinelt

10 | ul432 | 1432 | 152,970 Reinelt

11 | fla577 | 1577 22,249 Reinelt

12 | d1655 | 1655 62,128 Reinelt

13 | vm1748 | 1748 | 336,556 Reinelt

14 | ulBl7 | 1817 57,201 Reinelt

15 | rl1889 | 1889 | 316,536 Reinelt

16 | d2103 | 2103 | *80,450 Reinelt

17 | u2152 | 2152 64,253 Reinelt

18 | u2319 |[2319| 234,256 Reinelt

19 | pr2392 | 2392 | *378,032 Padberg/Rinaldi

20 | pcb3038 | 3038 | *137,694 Junger/Reinelt

21 | fI3795 | 3795 28,772 Reinelt

22 | fnl4461 | 4461 | 182,566 Bachem/Wottawa
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TA 2.197 201.960 | A

GDA(l) 2.508 529230 | B
GDA(Il) 2.076 778516 | C
TA-FFL6-TA 1.870 606.770 | D
GDA(I)-FFL6-GDA(l) | 1.949 816950 | E
GDA(I1)-FFL6-GDA(l) | 1.832 1046.680 | F
TA-FFL6-GDA(l) 1.874 700430 | G
GDA(I)-FFL6-TA 2.042 606.190 | H
GDA(I1)-FFL6-TA 1.888 950.330 | |
TA-FFL3-TA 1.792 597.610 | J
GDA(I)-FFL3-GDA(l) | 2134 815800 | K
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TA-FFL3-GDA(l) 1.880 817.890 | M
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TA 22 10 GDA(I) 4
GDA(II) 8 TA GDA(II)
%) (CPU sec)

1]*259,045 | 1.214 71.37 TA-FFL3-TA
2| 224,094 | 0.925 84.69 TA-FF1.3-TA
3| 239,297 | 1.303 | 118.77 GDA(I)-FF1.3-TA
4| 56,892 | 1.299 | 108.02 TA-FF1.3-TA
5| 50,801 | 1.610 | 269.62 | GDA(l)-FF1.6-GDA(I)
6| 252,948 | 2.200 | 203.17 TA-FF1.3-GDA(I)
7| 270,199 | 1.190 | 155.84 TA-FF16-TA
8| 56,638 | 1.360 | 376.22 |GDA(II)-FF1.3-GDA(I)
9| 20,127 | 0.134 | 229.05 TA-FF1L6-TA
10| 152,970 | 1.365 | 167.45 TA-FF1L6-TA
11) 22,249 | 0.211 | 205.03 TA-FF1L6-TA
12| 62,128 | 2.022 | 422.28 GDA(II)-FF1.3-TA
13| 336,556 | 1.449 | 619.64 |GDA(lI)-FF1.3-GDA(I)
14| 57,201 | 2.023 | 517.02 | GDA(I)-FF1.6-GDA(I)
15| 316,536 | 2592 | 561.66 | GDA(I)-FF1.6-GDA(I)
16| *80,450 | 0.677 | 1129.44 |GDA(II)-FF1.6-GDA(I)
17| 64,253 | 1.917 | 621.81 TA-FF1.3-GDA(I)
18| 234,256 | 0.602 | 680.33 GDA(II)-FF1.6-TA
19|*378,032 | 1.786 | 1050.50 GDA(II)-FF1.3-TA
20[*137,694 | 1.779 | 2146.77 GDA(II)-FF1.6-TA
21| 28,772 | 1.564 | 4163.71 |GDA(ll)-FF1.3-GDA(I)
22| 182,566 | 1.769 | 5428.27 TA-FF1.6-GDA(I)

Average | 1409 | 878.67
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