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An improved firefly algorithm for
the blocking flow shop scheduling problem
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partment of Basic Subjects Teaching, Changchun Architecture & Civil Engineering College, Changchun 130607, China)

Abstract ; In order to improve the solving performance of the blocking flow shop scheduling problem, the researcher
proposes to examine an improved firefly algorithm. Firstly, a discrete mechanism was proposed to convert the real
coded form of individuals to discrete job sequences, so that the algorithm could be used to deal with discrete prob-
lems. Secondly, a double-initialization method was designed and the NEH ( Nawaz-Enscore-Ham) heuristic method
was applied to the initialization,, which provided a superior initial environment and improved the quality of the solu-
tion of the initial population. In addition, the research paper focused on redesigning the movement pattern of indi-
viduals to enhance the search space. Finally, a local search algorithm was applied to individuals with a certain
probability, for the purpose of enhancing the ability to search locally. The improved firefly algorithm was then test-
ed utilizing the Taillard datasets, and the resulis verified the effectiveness of the new algorithm.
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Fig.1 The Gantt chart of the example
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Table 3 The size of instances
Ta04 20 x5 Ta54 50 x20
Tal4 20 x 10 Ta64 100 x5
Ta24 20 x20 Ta74 100 x 10
Ta34 50 x5 Ta84 100 %20
Tad4 50 x 10 Ta% 200 x 10
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Table 4 The experiment results of firefly algorithm

) B Tal4 Tal4 Ta24 Ta34 Tad4 Ta54 Ta64 Ta74 Ta84 Ta%4
1 1655 1730 2598 3799 4404 5065 7334 8599 9174 16488
2 1704 1768 2591 3872 4404 5042 7392 8551 9115 16507
3 1671 1786 2632 381 4412 4968 7318 8581 9147 16471
4 1691 1799 2635 3846 4345 5010 7355 8607 9174 16477
5 1700 1759 2636 3848 4365 5048 7361 8627 9197 16472
6 1672 1742 2638 3781 4394 5031 — — — —
7 1694 1739 2600 3825 4350 5032 — — — —
8 1687 1745 2645 3850 4368 4994 — — — —
9 1696 179% 2629 3794 4361 5034 — — — —
10 1663 1764 2582 3801 4411 5010 — — — —

B/AME 1655 1730 2582 3781 4345 4968 7318 8551 9115 16471
BAE 1704 1799 2645 3872 4412 5065 7392 8627 9197 16507
FHyE 1683.3 1762.8 2618.6 3827.7 4381.4 5023.4 7352.0 8593.0 9 161.4 16 483.0
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Table 5 The experiment results of particle swarm algorithm

) B Tal4 Tal4 Ta24 Ta34 Tad4 Ta54 Ta64 Ta74 Ta84 Ta%4
1 1803 1822 2800 3994 4427 5194 7432 8761 921 16754
2 1815 1892 2750 4029 4575 5199 7583 8824 9361 16899
3 187 1772 2758 4030 4430 5195 7633 8828 9458 16705
4 178 1911 2810 4006 4538 5277 7614 8801 9373 16700
5 1775 1774 2780 4001 4497 5118 7603 8773 9456 16832
6 1900 1910 2797 4007 4436 5224 — — — —
7 1833 1951 279 3970 4499 5253 — — — —

8 1778 1926 2722 394 4593 5218 — — — —
9 1879 191 2753 4005 449 5225 — — — —
10 1835 1893 2835 4007 4574 5166 — — — —

B/AME 1775 1772 2722 3964 4427 5118 7432 8761 9261 16700
BAE 1900 1951 2835 4030 4593 5277 7633 8828 9458 16899
FHyfE 1826.4 1875.2 2780.1 4001.3 4516.5 5206.9 7573.0 8797.4 9381.8 16 778.0
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Table 6 The experiment results of improved firefly algorithm

) B Tal4 Tal4 Ta24 Ta34 Tad4 Ta54 Tab4 Ta74 Ta84 Ta%4
1 1448 1535 2348 3217 3763 4449 5943 7357 8104 13885
2 14483 1535 2348 3209 3768 4452 5914 7319 8051 13875
3 1448 1535 2348 3216 3760 4465 5976 7361 8050 13864
4 1449 1535 2348 3199 3723 4434 5958 7320 8072 13802
5 1448 1535 2353 3213 3762 4456 5962 7381 8021 13889
6 1449 1535 2348 3194 3767 4440 — — — —
7 1448 1535 2348 3205 3747 4438 — — — —
8 1448 1538 2348 3214 3755 4454 — — — —
9 1448 1535 2348 3200 3748 4448 — — — —

10 1448 1535 2348 3216 3747 4411 — — — —

B/AME 1448 1535 2348 3194 3723 4411 5914 7319 8021 13802
BARE 1449 1538 2353 3217 3768 4465 5976 7381 8104 13889
FHyfE 1448.2 1535.3 2348.5 3208.3 3754.0 4444.7 5950.6 7347.6 8059.6 13 863.0
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