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Fig. 1 Gantt chart of scheduling generated according to table 1
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Table 5 Result comparison between all algorithms
- MOEA/D NSGA-1I SPEA2 BRCE DPA
Ave Dev Ave Dev Ave Dev Ave Dev Ave Dev
20_10_2 0.0410 0.209 9 0.069 0 0.661 1 0.0515 0.219 1 0.225 6 0.158 8 0.2331 0.091 5
20_20_2 0.030 4 0.2270 0.049 8 0.854 9 0.036 4 0.1753 0.2199 0.369 5 0.223 4 0.098 4
50_10_2 0.023 8 0.283 1 0.029 9 0.1854 0.029 7 0.150 7 0.236 0 0.091 7 0.2270 0.068 8
50_20_2 0.016 7 0.158 0 0.033 2 1.374 5 0.020 8 0.133 7 0.216 9 0.093 5 0.2250 0.062 3
100_10_2 0.021 0 0.2313 0.029 2 0.764 1 0.022 7 0.165 1 0.201 6 0.258 0 0.219 0 0.057 7
100_20_2 0.012 7 0.2333 0.0233 1.3232 0.015 6 0.157 6 0.2109 0.169 6 0.216 3 0.054 4
200_10_2 0.0123 0.141 0 0.019 4 0.284 1 0.018 6 0.127 2 0.228 1 0.0811 0.203 0 0.118 2
200_20_2 0.0117 0.187 9 0.022'5 1.3203 0.013 2 0.097 4 0.200 1 0.136 6 0.210 2 0.086 6
20_10_3 0.054 2 0.3132 0.064 6 0.158 1 0.052°5 0.273 7 0.227 2 0.1113 0.2350 0.100 6
20_20_3 0.034 1 0.1517 0.048 3 0.960 2 0.040 9 0.259 8 0.209 1 0.177 1 0.216 9 0.113 4
50_10_3 0.027 7 0.2653 0.043 0 1.199 9 0.029 4 0.252 9 0.2193 0.086 2 0.228 7 0.070 9
50_20_3 0.020 5 0.228 0 0.044 8 1.3398 0.0199 0.179 2 0.202 3 0.2555 0.207 7 0.084 8
100_10_3 0.023 7 0.187 9 0.040 9 1.073 4 0.022 7 0.203 7 0.2159 0.083 8 0.2227 0.069 3
100_20_3 0.013 4 0.207 9 0.024 3 1.636 7 0.015 6 0.166 1 0.2123 0.154 7 0.227 2 0.066 0
200_10_3 0.014 4 0.2129 0.015 8 0.144 3 0.016 0 0.109 4 0.227 5 0.099 8 0.220 5 0.087 6
200_20_3 0.014 1 0.1811 0.0219 1.526 3 0.013 2 0.146 6 0.201 2 0.136 6 0.209 5 0.082 4
i BAR K RARAE.
& 6 Frideman #F& 16 § %j{fﬁk
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Dual-population algorithm for distributed permutation flowshop
scheduling problem with variable processing speed
ZENG Liang' SHI Junyang' HU Mai' LI Ming'
1 School of Electrical and Electronic Engineering, Hubei University of Technology, Wuhan 430068, China
Abstract Aiming at the distributed permutation flowshop scheduling problem with variable processing speed,a du-

al-population algorithm is proposed to optimize the makespan and the total energy consumption of the machine.First,
an initialization method that mixes four strategies is used to generate a high-quality initial population. Second,
specific evolution methods are designed according to the characteristics of the two populations, and the dynamic
guide factor is introduced to adjust the evolution mode of the populations. Meanwhile, an energy-saving strategy for
speed regulation is proposed to further optimize energy consumption. Finally,a dynamic population strategy is pro-
posed to balance the resources of the two populations.Simulation results verify the effectiveness of each strategy, and
show that the proposed dual population algorithm outperforms current multi-objective evolutionary algorithms.

Key words

permutation flowshop ; dual-population algorithm ; distributed ; variable speed shop ; multi-objective opti-

mization



