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Novel Artificial Bee Colony Algorithm for Solving Many-objective Scheduling
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Abstract Many-objective continuous optimization problem has been considered extensively while there are few studies on many-
objective combination optimization problem. Artificial bee colony(ABC) algorithm has been successfully applied to solve various
production scheduling problem,but ABC is seldom used to solve many-objective scheduling problem and many-objective schedu-
ling problem itself is also seldom handled. Aiming at multi-objective flexible job shop scheduling problem,a new ABC algorithm is
proposed to optimize simultaneously maximum completion time., total tardiness,total energy consumption and total workload. Un-
like the general flexible job shop scheduling problem,the above problem is green scheduling one because of the inclusion of total
energy consumption. The new ABC has new characteristics which are obviously different from the existing ABC algorithm. Its
number of onlooker bees is less that of employed bees,employed bee focuses on global search while onlooker bee only carries out
local search,which avoids the algorithm from falling into local optimization through the different search methods of two kinds of
bees. At the same time,onlooker bee just selects some best employed bees or members of external file,and some employed bees
cannot become follower objects to avoid wasting computing resources on search for poor solutions. A new strategy is adopted to
handle scout. The simulation results show that the ratio of the number of non-dominated solutions to population scale for many-
objective scheduling problem is notably less than the same ratio for many-objective continuous optimization problem. Compared
with multi-objective genetic algorithm and variable neighborhood search,the computational results show that ABC has better re-
sults than two comparative algorithms on solving the considered many-objective scheduling.
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Table 1 Computational results of three algorithms on metric DIg
and computational time
Instance ABC VNS MOGA
MK1 2.721,4.89 19.039,7.09 11.693,6.66
MK2 0.000,3.05 45.059,5. 80 4.128,6.57
MK3 3.864,9.13 71.578,18.69 2.928,14.21
MK4 7.126,5.83 17.486,9.59 2.387,9.21
MK5 15.502,15.05 23.198,25.65 18.491,12. 11
MK6 0.130,8.68 54.770.14.87 6.187,12.16
MK7 7.233,8.21 50.591,14. 28 1.685,9.97
MKS8 4.678,27.96 33.117,46.27 6.815,30. 24
MK9 5.569,14. 86 107. 468,44, 44 3.573,31.68
MK10 4.055,17.06 99.234,45.16 13.995,22.48
MKI11 15.890,23.93 33.885,45.02 20.904,20.02
MK12 8.210,26.20 47.734,46. 10 12.107,22.15
MK13 7.791,25.61 99.991,47.09 1.298,22. 30
MK14 5.302,23.50 34.599,50.47 6.597,21.21
MK15 5.201,21.59 89.042,49.51 6.830,23.43

2 3P RIS bR o Find,

Table 2 Computational results of three algorithms on metrics p;

and nd,;

Instance ABC VNS MOGA
MK1 0.800,16 0.000,0 0.200,4
MK2 1.000,20 0.000,0 0.000,0
MK3 0.452,28 0.000,0 0.548,34
MK14 0.222,8 0.027,1 0.750,27
MK5 0.452,102 0.415,94 0.132,30
MK6 0.966,58 0.000,0 0.033,2
MK7 0.278,29 0.000,0 0.721,75
MKS8 0.471,40 0.047,4 0.482,41
MK9 0.357,10 0.000,0 0.643,18
MK10 0.720,54 0.000,0 0.280,21
MKI11 0.405,163 0.315,127 0.279,112
MK12 0.533,65 0.065,8 0.402,49
MK13 0.174,15 0.000,0 0.825,71
MK14 0.549,94 0.000,0 0.450,77
MK15 0.565,74 0.000,0 0.435,57
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Table 3 Computational results of three algorithms on metric C

Instance C(A,V) C(V,A) C(A,M) C(M,A)
MKI1 0.720 0.000 0. 600 0. 445
MK?2 1.000 0. 000 1. 000 0. 000
MK3 1. 000 0. 000 0.271 0.404
MK4 0.935 0.050 0. 100 0.783
MKS5 0.029 0. 000 0.428 0.273
MK6 1. 000 0. 000 0.932 0. 049
MK7 0.769 0.000 0.718 0.013
MKS 0. 441 0. 000 0.088 0.166
MK9 1. 000 0. 000 0.130 0.456
MK10 1. 000 0.000 0.045 0. 457
MK11 0. 000 0. 000 0.074 0.015
MK12 0. 900 0. 000 0.336 0.183
MK13 1. 000 0.000 0.000 0.833
MK14 1.000 0. 000 0.129 0.082
MK15 1. 000 0. 000 0.186 0. 000
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