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Abstract

Abstract: A discrete krill herd algorithm (DKH) is proposed to solve the no-wait flow shop scheduling
problem (NWFSP) with the makespan criterion. Based on the characteristics of the optimization
mechanism, the notion of “virtual food” in krill herd algorithm and the influenced crossover rules between
krill individuals are defined. The concept and calculation method of the individual distance are redefined
to measure the neighborhood range to realize the information exchange. The local search strategies of
random swap, inverse and insert operator are employed to enhance the local search ability of DKH, and
the multiple initialization strategies are redesigned to promote the qualities and diversities of the initial
populations. Simulation results on the benchmark instances shows the effectiveness and robustness of
the DKH.
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Abstract: A discrete krill herd algorithm (DKH) is proposed to solve the no-wait flow shop scheduling
problem (NWFSP) with the makespan criterion. Based on the characteristics of the optimization
mechanism, the notion of “virtual food” in krill herd algorithm and the influenced crossover rules
between krill individuals are defined. The concept and calculation method of the individual distance are
redefined to measure the neighborhood range to realize the information exchange. The local search
strategies of random swap, inverse and insert operator are employed to enhance the local search ability of
DKH, and the multiple initialization strategies are redesigned to promote the qualities and diversities of
the initial populations. Simulation results on the benchmark instances shows the effectiveness and
robustness of the DKH.
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LT oAt 3 FhEE BARA LI Wo X T Ree 26 &b, DKH 5457 ARE Fl WRE f565 AT DPSO,
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DKH S92 [f R BEms 22 T DPSO(E Recl1. Recl5 DKH %3 #) BRE Ml ARE #8FrE0E 25N, Bt
SeAp) B E AR, 7R H AR DKH H% ) il DKH Sk 1A e Pt . 454k, DKH
NS LA T GASA. PSOVNS. DPSO, tHizff; SRR TARRE R . TENE . BT L T-X) Ee
F RAJ 8 K5k M ARE I WRE $6b5 K5 %, Bk T DKH SRR 2 S5 A /K 42 1 5 1)
WFFETA S, DKHEVERI T GASAMIPSOVNS By al 47 PR A Rt
HARSAWI &, A T DPSO 853,  BrbBU LA S

H1 4 PR EMASE R

Tab. 1 Results of simulation test for four algorithms

Y DKH GASA PSOVNS DPSO

? n,m ¢ BRE ARE WRE BRE ARE WRE BRE ARE WRE BRE ARE WRE
Carl 11,5 8142 0 0 0 0 022 037 0 1.22 3.87 0 0.22 0.85
Car2 134 8242 0 0.12  0.17 0 0.19 035 0 0.67 3.00 0 030  0.65
Car3 12,5 8866 0 0.02 025 0 0.08 0.13 0 0.33 1.17 0 0.14  0.63
Car4 144 9195 0 024 1.20 0 1.19 147 0.07 1.74  4.18 0 1.83 4.77
Car5 10,6 9159 0 0 0 0 0.10 0.23 0 0.04 055 0 0 0
Car6 8,9 9690 0 0 0 0 0 0 0 0 0 0 0 0
Car7 7,7 7705 0 0 0 0 0 0.04 0 0 0 0 0 0
Car8 8,8 9372 0 0 0 0 0 0.01 0 0 0 0 0 0

RecO1 20,5 1590 403 -389 -352 -39 -281 -209 -352 -262 -176 -358 -3.44 2289
Rec03 20,5 1457 -6.59 557 460 -446 -294 -235 563 -326 -034 480 464 432
Rec05 20,5 1637 -751 —-6.84 -629 -690 -6.12 -563 -696 -626 513 -7.15 -6.17 -5.62
Rec07 20,10 2119 -3.63 -294 -2.08 -345 -235 074 -340 -188 005 359 -320 -2.69
Rec09 20,10 2141 462 418 -3.64 448 269 -194 458 226 -028 -—-411 -3.12 -093
Recll 20,10 1946 -334 281 -242 -334 0281 0 -298 075 1.03 334 -253 -154
Rec13 20,15 2709 -6.05 -536 —4.02 -565 -3.62 -267 -528 -3.05 -0.55 -565 -527 -425
Recl5 20,15 2691 -6.02 542 498 -6.02 475 -399 -569 -385 -182 -6.02 554 505
Recl7 20,15 2740 -558 553 547 547 436 -382 -496 -381 -237 551 527 -5.04
Rec19 30,10 3157 -855 -8.08 -7.60 545 439 375 -839 643 478 820 -7.79 -732
Rec21 30,10 3015 -5.67 -5.02 431 222 -124 047 -524 -346 -226 488 438 —4.01
Rec23 30,10 3030 -10.83 884 -693 -6.70 450 -3.62 -861 689 465 -891 878 -8.12
Rec25 30,15 3835 -621 559 —4.64 269 -146 -074 -495 264 078 527 460 -4.02
Rec27 30,15 3655 -564 471 -378 =260 -081 -021 -399 -222 -112 449 353 -331
Rec29 30,15 3583 -7.01 -4.67 -338 -399 -065 032 508 -265 -025 -6.67 -632 -597
Rec31 50,10 4631 -538 -3.67 -2.50 272 544 624 296 -195 045 490 429 -3.63
Rec33 50,10 4770 461 —-4.05 -327 478 5.98 6.70 -3.00 -199 -0.75 423 -3.12 -2.05
Rec35 50,10 4718 -519 -454 -388 3.67 6.13 7.18 352 -1.04 061 449 377 -3.18
Rec37 75,20 8979 823 -7.16 444 589 743 814 526 452 -370 -8.16 -748 —6.86
Rec39 75,20 9158 483 423 -372 880 1050 11.12 278 -1.88 -1.05 557 505 —4.58
Rec4l 7520 9344 -7.06 577 498 679 9.03 995 448 338 -2.68 662 —-6.10 -557
Hell 100,10 780 —-6.28 —-559 -5.13 1244 15.06 1596 7.05 8.70 9.74 —-6.15 -559 526
Hel2 20,10 189 529 508 476 476 344 249 -2.65 035 2.65 423 225 -1.06

Hit -1382 -1192 987 271 144 352 968 537 79 -126.5 -109.7 -90.4
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