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Hyper-heuristic Approach with K-means Clustering for Inter-cell Scheduling

Abstract

Abstract: According to the actual production situation of China's manufacturing industry, a hyperheuristic
algorithm based on K-means clustering is proposed for inter-cell scheduling problem of flexible job-shop.
K-means clustering is applied to group entities with similar attributes into the corresponding work cluster
decision blocks, and the ant colony algorithm is used to select heuristic rules for each decision block. The
optimal scheduling solutions are generated by using corresponding heuristic rules for scheduling of
entities in each decision block. Computational results show that, the computational granularity is properly
increased by the form of decision blocks, and the computational efficiency of the optimal algorithm is
improved. The clustering algorithm could group the processed entities with similar attributes and the
suitable rules for entities with different attributes are easy to be chosen. The proposed approach not only
improves computational efficiency but also exhibits good optimization performance, and provides a
scientific optimization solution for inter-cell scheduling problems.
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Table 2 Comparison of contour coefficient and cluster number of 5 entity attributes

W3 ) RN LI (A 82l FR M 57 IR [A] T4 S 8 f /) I 1]
J50M15C5 0.59/14 0.69/17 0.64/12 0.96/18 0.93/14
J60OM16C5 0.64/16 0.65/14 0.65/18 0.96/19 0.89/19
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J8OM21C7 0.64/10 0.65/08 0.63/06 0.98/20 0.92/17
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Table 3 Performance comparisons between properties
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Fig. 6 Influence of each factor with respect to minimizing Makespan
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Fig. 7 Influence of 3-factor interaction with respect to minimizing Makespan
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Table 5 Performance comparison between K-DABh and static partition decision block strategy at minimum Makespan target

. R Makespan
DA ] et G, /% G /%
K-DABH K-DABH-ONE K-DABH-ALL
J5M6C3 3344.0 3735.0 3352.6 11.7 0.3
JI5M8C3 4 885.0 4 888.0 4 888.2 0.1 0.1
J20M11C3 1737.2 2254.0 1754.2 29.7 1.0
J40M13C5 4700.0 4796.0 4 820.0 2.0 2.6
J50M15C5 4612.0 47342 47244 2.6 2.4
J60M16C5 52542 53422 5379.4 1.7 2.4
J70M20C7 4918.6 5049.0 5259.2 2.7 6.9
J8OM21C7 4364.0 4622.6 4707.0 5.9 7.8
J9OM21C7 4507.0 4789.4 4746.4 6.3 5.3
J100M25C9 6752.0 6943.2 6973.6 2.8 33
J120M30C9 5138.0 5281.0 5383.6 2.8 48
J140M35C11 4412.8 4631.0 4748.0 5.0 7.6
J160M40C11 7267.0 7537.5 7565.7 3.7 4.1
J180M45C13 6 646.4 6 946.8 7023.8 45 5.7
J200M50C15 6241.2 6 637.6 6510.0 6.3 43
J250M65C15 6379.0 6 756.0 6853.4 5.9 7.4
J300M75C15 6 002.0 6335.2 6 467.6 5.6 7.8
J350M90C15 7007.0 7301.6 7 489.0 4.2 6.9
J400M100C15 9 606.2 10 785.4 10 809.8 12.3 12.5
J450M120C15 9 408.2 11467.4 11511.4 21.9 22.4
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#6 K-DABH 5 DABH J7ik 1k B thix
Table 6 Comparison between K-DABH and DABH

. . Makespan
T vl R Gpapn/ %o
K-DABH DABH
J4OM13C5 4700.0 47272 0.6
J50M15C5 4612.0 4690.6 1.7
J60M16C5 52542 5274.4 0.4
J70M20C7 4918.6 5018.6 2.0
J8OM21C7 4364.0 44542 2.1
JOOM21C7 4507.0 4650.4 32
J100M25C9 6752.0 6977.4 33
J120M30C9 5138.0 5316.2 35
J140M35C11 44128 47254 6.6
J160M40C11 7267.0 7514.0 34
J180M45C13 6 646.4 6 894.0 3.7
J200M50C15 62412 6372.4 2.1
J250M65C15 6379.0 6 667.2 4.5
J300M75C15 6 002.0 6 184.6 3.0
J350M90C15 7007.0 7281.6 3.9
J400M100C15 9 606.2 10 064.6 48
J450M120C15 9 408.2 9769.8 3.8
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