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TFT-LCD Cell Assembly Multi-objective Scheduling Problem with
Learning and Deterioration Effects
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Abstract: In view of characteristics of the scale, multi product and multi machine features of a TFT-
LCD cell assembly stage, the learning and deterioration effects were introduced. The minimization of
the maximum completion time, the total wait time and the weighted delay time of the machine were
taken as objective functions, and a multi-objective TFT-LCD cell scheduling model was built. Based on
the two segments and IMM encoding, the multi-objective cuckoo algorithm combined with the Pareto
set with dual championship, the dynamic elimination rules and the cluster distance density evaluation
index to solve the multi-objective TFT-LCD cell scheduling problem. The simulation results show that
the cuckoo algorithm is superior to the elitist reservation greedy decoding genetic algorithm, the process
expectation shortest completion time scheduling regulation, etc. Through experiments, the effects of

different learning rates and deterioration factors on scheduling results were analyzed.
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Fig.3 Multi-objective cuckoo algorithm flow chart
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Tab.6 C,,,, obtained by six methods min
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MOCS 262 247 289 261 279 287 266 272 278 257
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Tab.12 Three Pareto sets obtained by the multi-
objective cuckoo algorithm min
1 2 3
=i
Cmax Twait Tta:d-w Cmax Twail Tla.rd-w Cmax Twail Tlard-w
1 485 275 0 489 135 0 533 45 0
2 644 6 261 479 238 0 489 158 0
3 624 2 185 621 0 111 613 1 335
4 709 8 876 607 15 308 705 0 568
5 654 19 493 486 202 0 553 30 83
6 545 49 10 496 85 0 576 21 152
7 576 31 0 594 30 72 667 9 502
8 489 200 0 579 37 58 656 15 403
9 526 82 0 551 52 28 506 54 5
10 506 139 9 517 60 26 499 93 0
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Fig.5 3D graph and 2D graphs of three Pareto sets
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Tab.13 C,,,x mean of Pareto sets under different

learning rates and degradation factors min
O BT
kS
0 0.1 0.2 0.3 0.4

1.0 582 656 798 1221 2329

0.9 534 612 730 1107 2103

0.8 510 573 680 1014 1900

0.7 452 525 641 939 1755

0.6 421 485 606 870 1608
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Tab.14 T,,; mean of Pareto sets under different
learning rates and degradation factors min
BT
%
0 0.1 0.2 0.3 0.4
1.0 61 58 34 15 11
0.9 53 43 32 16 12
0.8 46 34 33 19 16
0.7 62 43 35 26 21
0.6 66 42 38 32 28
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Tab.15 T4 mean of Pareto sets under different
learning rates and degradation factors min
BABH T
LS
0 0.1 0.2 0.3 0.4

1.0 245 420 1461 5794 16 259
0.9 132 256 840 4725 14197
0.8 109 186 444 3729 12 187
0.7 27 96 269 2989 10 558
0.6 14 50 189 2281 9434
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Tab.16 Average number of Pareto sets under different

learning rates and degradation factors

% T LR T (et
1.0 8.41 0 8.75
0.9 8.24 0.1 8.76
0.8 8.39 0.2 8.69
0.7 8.69 0.3 8.15
0.6 8.91 0.4 8.28
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Fig.6 C,. mean of Pareto sets under different learning rates

and degradation factors
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Fig.7 T, mean of Pareto sets under different learning rates

and degradation factors
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Fig.8 Tiyq.w mean of Pareto sets under different learning
rates and degradation factors

#1717 AEFIXERBUEFHZMTERFEHESREREY
Tab.17 Sensitivity coefficient of the target mean under
different learning rates and degradation factors

BB T
0.9 0.8 0.7 0.6
0 0.83 0.62 0.74 0.69
0.1 0.67 0.63 0.67 0.65
Crnax 0.2 0.85 0.74 0.65 0.60
0.3 0.93 0.85 0.77 0.72
0.4 0.97 0.92 0.82 0.77
0 1.27 0.72 0.05 0.13
0.1 2.66 1.56 0.84 0.68
T 0.2 0.37 0.31 0.45 0.56
0.3 0.65 1.28 236 2.78
0.4 0.65 231 2.83 3.77
0 461 2.77 2.96 2.35
0.1 3.90 2.79 2.57 2.20
Tard-w 0.2 4.25 3.48 2.72 2.18
0.3 1.84 1.78 1.61 1.52
0.4 1.27 1.25 1.17 1.05
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