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evolutionary algorithm based on block model is developed. The probability model is built based on the
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Abstract: To solve the permutation flow-shop scheduling problem(PFSP), an effective new global
evolutionary algorithm based on block model is developed. The probability model is built based on the
information of job position through sample and statistic on the good chromosomes, and the association
rule is applied to extract continuous or discontinuous blocks which contain job information respectively.
The superiority blocks with position probability model for artificial chromosome combinations are
integrated. The disadvantage gene is excavated according to the inferior chromosome and used for the
later mutation operation. Two efficient local search methods called position model-based interchange and
NEH-based insertion are proposed to further filter the dominant solution. Simulation results on Reeves
and Taillard suites and comparisons with other well-known algorithms validate its excellent searching
ability and efficiency of the proposed algorithm.
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rec03 20,5 1109 0.00 0.00 0.00 0.15 0.00 0.17 0.00 0.27 6.58
rec05 20,5 1242 0.00 0.20 0.24 0.24 0.24 0.29 0.24 0.99 4.83
rec07 20,10 1566 0.00 0.00 0.00 0.55 0.00 0.77 1.14 1.56 5.36
rec09 20,10 1537 0.00 0.00 0.00 1.68 0.00 1.01 0.97 2.08 6.77
recll 20,10 1431 0.00 0.02 0.00 1.18 0.00 0.53 0.62 2.06 8.25
recl3 20,15 1930 0.00 0.26 0.78 1.67 0.00 1.10 1.34 2.48 7.62
reclS 20,15 1950 0.00 0.11 1.13 1.78 0.05 0.87 0.82 1.84 4.92
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rec21 30,10 2017 0.35 1.40 1.44 1.66 0.20 1.75 1.63 3.52 4.56
rec23 30,10 2011 0.25 0.66 0.90 2.86 0.50 1.83 2.43 3.96 10.00
rec25 30,15 2513 0.28 1.12 2.03 3.39 0.08 2.53 2.62 4.61 6.96
rec27 30,15 2373 0.21 0.87 1.69 2.68 0.59 2.10 2.14 4.04 8.51
rec29 30,15 2287 0.00 1.13 1.49 3.08 0.09 2.74 4.32 5.20 542
rec31 50,10 3045 0.30 1.26 2.50 3.32 1.84 3.62 4.63 6.14 10.28
rec33 50,10 3114 0.13 0.48 0.83 1.20 0.55 1.16 1.28 2.89 4.75
rec35 50,10 3277 0.00 0.00 0.00 0.13 0.00 0.14 0.09 1.61 5.01
rec37 75,20 4951 2.34 3.90 422 4.77 4.83 6.13 6.84 7.81 5.58
rec39 75,20 5087 1.89 2.82 2.83 3.39 3.89 4.95 4.97 6.19 4.34
rec41 75,20 4960 2.70 391 4.09 4.71 4.11 6.45 6.99 7.80 6.69
AVG. 0.416 0.904 1.258 2.086 0.830 2.001 2.295 3.538 6.617
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Tab.2 Comparisons of various algorithms on Taillard instances

BMEA PSO-lian HGIA BBEDA LMBBEA

Ins. n,m Opt. - - - ] ]

Min. BRE Min. BRE Min. BRE Min. BRE Min. BRE
ta005 20,5 1235 1235  0.00 1235 0.00 1235 0.00 1235 0.00 1235 0.00
ta010 20,5 1108 1108  0.00 1108 0.00 1108 0.00 1108 0.00 1108 0.00
ta020 20,10 1591 1591 0.00 1617 1.63 1598 044 1595 0.25 1591 0.00
ta030 20,20 2178 2178  0.00 2196 083 2186 0.37 2179 0.05 2179 0.05
ta050 50,10 3065 3091 0.85 3171 346 3111 1.50 3091 0.85 3091 0.85
ta060 50,20 3 696 3810 3.08 3910 579 3823 344 3836 3.79 3811 3.11
ta070 100,5 5322 5322 0.00 5324 0.04 5328 0.11 5322 0.00 5322 0.00
ta080 100,10 5 845 5845  0.00 5893 0.82 5848 0.051 5845 0.00 5 845 0.00
AVG. 0.49 1.57 0.74 0.62 0.50
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