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A hybrid discrete fruit fly optimization algorithm for
solving permutation flow-shop scheduling problem

ZHENG Xiao-long, WANG Ling’, WANG Sheng-yao
(Department of Automation, Tsinghua University, Beijing 100084, China)

Abstract: To solve the permutation flow-shop scheduling problem (PFSP), we propose a novel hybrid discrete fruit fly
optimization algorithm (HDFOA). Each generation of evolution in the algorithm contains four search stages: smell-based
search, vision-based search, co-evolutionary search and annealing procedure. In the smell-based search stage, an insertion
operator is adopted to produce neighbors. In the vision-based search stage, the individuals are replaced by their best
neighbors. In the co-evolutionary search stage, the guiding individuals are produced based on the differential information
among fruit flies. In the annealing procedure, the best guiding fruit flies are accepted according to certain acceptance
probabilities for updating the population. Moreover, the effect from parameter setting is analyzed by using the experiment
design method, and a combination of suitable parameter values is determined. Finally, simulation results and comparisons
based on the benchmark testing sets demonstrate the effectiveness and robustness of the proposed algorithm.
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1 5|5 (Introduction)
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Fig. 2 Generating scheme of guiding individual
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Fig. 3 Flowchart of HDFOA
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Table 2 Orthogonal array and AVG values
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T Bk S PEBE, ¥ HDFOA & K fi#f PESPI
— ST 178 A dot AL 575 (hybrid genetic algorithm,
HGA)W ., # #l iB -k £ 7% OSA (Osman’s simulated
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Table 4 Comparison of results

HDFOA DFOA HDE!""! OSAP! HGAM

B nxm

BRE ARE SD CPU/s BRE ARE SD BRE ARE SD BRE ARE SD BRE ARE SD
Carl 11x5 7038 0 0 0o or o0 o0 o0 0 O O o0 o0 ©0 ©0 0 0
Car2 13x4 7166 0 0 o or o0 o0 o0 O O O o0 o0 ©0 ©0 0 0
Car3 12x5 7312 0 0 0 01 0 00981835 0 05364435 0 062547.19 0 1504 78.14
Car4 14x4 8003 0 0 0o or o0 o0 o0 O O O o0 0 ©0 ©0 0 0
Car5 10x6 7720 0 0 0 01 0 00425779 0 05934954 0 08015073 0 0.938 66.34
Car6 8x9 8505 0 0 0 01 0 00511621 0 01532741 0 20932747 0 2.13284.13
Car7 7x7 6590 0 0 0 01l 0 0 0 0 04486022 0 14831142 0 1003 79.72
Car8 8x8 8366 0 0 0 oL 0 0 0 0 0 0 0 22972546 0 1281 63.86
Rec0l 20x5 1247 0 0.096 0980 0.5 0.160 0.160 0 0 0.152 0.447 0.160 0.160 0 0.160 0.192 1.265
Rec03 20x5 1109 0 0 0 01 0 00780957 0 01531252 0 0.189 1.853 0 0271 1.160
Rec05 20x5 1242 0 0221 0.766 0.5 02420242 0 0.242 0.383 3.327 0.242 0.588 4.620 0.242 0.628 4.131
Rec07 20x10 1566 0 0 0 01 0 07497759 0 0.9207.589 0 0434 11.59 0.115 1.149 5.692
Rec09 20x10 1537 0 0 0 01 0 03997247 0 02731159 0 0.690 12.39 0.605 1.627 9.903
Recll 20x10 1431 0 0 0 01 0 01543081 0 0 0 0 22153760 0 15321514
Rec13 20x15 1930 0 0.194 1.699 3.4 0311 0.960 6.365 0.259 0.705 8.566 0.311 1.793 14.69 0.415 1.974 12.25
Recl5 20x15 1950 0 0.118 1.900 3.4 0.667 0.937 4.203 0.051 0.995 14.96 0.718 1.569 16.07 0.615 2.385 14.01
Recl7 20x15 1902 0  0.037 2.100 3.4 0.736 1.370 7.585 0.368 1.309 11.87 1.840 3.796 36.72 1.840 2.482 9.693
Rec19 30x10 2093 0.287 0.506 4.063 20.3 0.812 1.354 6.063 0.287 0.908 9.104 0.287 0.803 9.484 1.113 2.676 14.59
Rec21 30x10 2017 0.446 1.385 5.157 203 1438 1.567 1.625 0.198 1.284 9.171 1.438 1.477 1.687 1.522 1.636 6.001
Rec23 30x10 2011 0.348 0.604 2.816 20.3 0.497 0.620 2.825 0.497 0.696 10.63 0.497 0.845 10.82 0.497 2.188 12.72
Rec25 30x15 2513 0.398 1.146 7.935 31.6 0.796 1.281 5.822 0.676 1.429 16.49 1.194 1.938 15.06 1.922 2.705 10.96
Rec27 3015 2373 0.337 0.995 5.352 31.6 0.759 1.149 4.669 0.843 1.197 4.600 0.843 1.854 21.06 1.551 2.318 9.976
Rec29 30x15 2287 0.481 0.947 4.798 31.7 0.918 1.729 8.024 0.525 1.299 13.34 0.612 2.882 38.83 2.610 3.629 22.43
Rec31 50x10 3045 0.854 1.349 7.971 101.9 1.839 2.496 6.995 0.427 1.192 13.11 0.296 1.333 30.39 1.156 2.759 14.03
Rec33 50x10 3114 0.032 0.396 4.756 102.3 0.289 0.692 4.884 0.353 0.787 4.743 0.128 0.732 7.315 0.450 1.188 5.376

Rec35 50x10 3277 0 0 0 52 0 0
Rec37 75x20 4951 2.182 2.847 12.200 178.6
Rec39 75x20 5087 1.199 1.853 12.780 180.3
Rec4l 75x20 4960 2.460 2.935 13.300 179.5
Py

0 0 0 0 0 0 0 0 0.131 3.335

2.949 3.513 13.22 1.697 2.632 33.41 2.000 2.751 25.43 4.312 5.096 23.90
2.516 3.144 12.43 1.278 1.543 7.863 0.767 1.240 12.31 2.597 3.025 10.72
3.851 4.216 11.49 1.714 2.615 36.39 1.734 2.726 39.38 4.133 5.599 22.55
0.311 0.539 3.054 31.6 0.648 0.931 5.384 0.325 0.766 13.79 0.451 1.287 37.54 0.892 1.801 20.73
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2)031.6s, RN T754 TAF20 6 HLAR I i 4
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Fig. 5 The convergence curve of HDFOA
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6 458 (Conclusions)
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