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A discrete invasive weed optimization algorithm for
the integrated lot-streaming flow shop scheduling problem
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Abstract: An effective discrete invasive weed optimization (DIWO) algorithm is presented to minimize the maximum
completion time for an integrated lot-streaming flow shop scheduling problem, which can be modeled as two closely
coupled sub-problems. One sub-problem is a lot-splitting problem, and the other is a batch scheduling problem with
separable setup times. A two-stage string encoding is designed to represent the two sub-problems. Unlike the basic invasive
weed optimization algorithm, the presented DIWO determines the number of seeds for each individual not only based on its
fitness but also based on its age. In addition, the DIWO generates a seed based on the tangent function and the continuous
neighborhood operation. Eight neighborhood operators and a local search procedure are developed. The mixed application
of the eight neighborhood operators and the local search procedure significantly enhance the performance of the DIWO.
The computational results based on extensive experiment demonstrate the effectiveness of the presented DIWO algorithm.
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Fig. 1 Representation for the problem
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3.3.1 FhFEE (The number of seeds for a weed)
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3.3.2  ARM#ER/ER T (Neighborhood operators)
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Fig. 2 DIWO flow chart

3.7 DIWORW Sk 4 #T (Convergence analysis of
DIWO)
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4 AR5 (Experimental comparison)
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Table 1 Comparison of DIWO with GA and ABC (ARPI£+SD)

p 10 20 30
nxm DIWO GA ABC DIWO GA ABC DIWO GA ABC
5x5 1344021 3534063 2.53 4042 1.324£0.20 3.40 £ 0.62 2.41 £0.42 1.31 £0.20 3.38 £ 0.61 2.40 £ 0.43

5x10 1.87 £0.46 4.07 +£0.85 3.16 £0.73 1.84 £ 0.44 391 £0.83 3.02+0.73 1.83 £0.43 3.89 +0.84 3.00 £ 0.70
5x20 210£0.35 423 +0.73 3.38£0.57 2.05+0.31 413 £0.72 329 £0.55 1.93 £0.30 3.99 +£0.71 3.11 £ 0.52
7%x5 1994033 421 £0.67 3.04 +£0.53 1.96 £ 0.27 4.08 +0.67 2.98 +£0.48 1.81 £0.25 3.94 £0.62 2.93 £ 0.46
7 x 10 2.02 £0.25 427 £0.60 2.84 +£0.49 2.00 £0.19 4.14 £0.54 291 £0.39 2.07 £0.16 4.12 £ 0.51 2.90 £ 0.35
7 %20 3.63£1.91 5.80+2.32 4.81+£2.13 3.60+1.90 571 £2.35 4.71 £2.13 3.58 £1.92 5.68 +2.32 4.70 £ 2.12
10 x5 3.60 £1.50 5.78 £ 1.96 4.88 £1.75 3.59 +1.55 5.67 £1.95 475+ 1.76 3.56 £ 1.54 5.65 +1.95 4.73 £1.76
10 x 104.10 £ 1.83 6.30 £2.23 5.35+2.09 4.08 £1.85 6.22 £2.25 531 £2.08 4.05+1.83 6.21 £2.25 5.30 +2.08
10 x 203.06 = 1.21 526 £1.65 4.18 =1.46 3.05+1.20 5.18 £ 1.64 4.17£1.45 3.04+1.19 517+ 1.63 4.14 +1.46
12 x5 350+£1.09 574 £ 1.61 438 +£1.41 346+1.07 550+ 1.54 427 +138 3.39+£1.02 543 +1.52 4.23 +£1.36
12 x 107.49 £4.27 9.77 £ 4.68 8.73 £4.47 7.45 +£4.26 9.67 £4.69 8.64 £4.47 7.45+£4.29 9.65 +4.67 8.63 £4.45
12 x207.73+£3.95 9.89 £4.35 8.890+4.17 7.71 £3.96 9.80 £4.36 8.80 £4.16 7.70 = 3.94 9.78 £ 4.37 8.79 +4.16
15%5 958 £4.4611.73 +4.8510.76 + 4.64 9.56 + 4.36 11.66 £+ 4.86 10.67 £+ 4.67 9.50 & 4.34 11.65 + 4.87 10.65 + 4.65
15 x 106.71 £ 3.04 8.88 £3.42 7.89 +£3.22 6.70 £3.01 8.77 £3.44 7.79 £3.23 6.68 +3.02 8.76 £3.42 7.78 £3.24
15 x206.81 =298 898 £3.36 7.73 +3.19 6.73 £2.96 8.82 £3.37 7.62 £3.19 6.66 +2.95 8.76 +3.41 7.59 +3.17

Y 4.37+£1.86 6.56 £2.26 5.50+2.08 4.34 +1.84 6.44 £226 54242.07 431+ 1.83 6.41 £2.25 539 4+ 2.06
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5 45 (Conclusions)
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