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(A Study on Workload Smoothness Considering Work
Relatedness In the U-Line)
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Abstract

In just-in-time production systems, U-shaped production lines rather than
traditional straight lines are often adopted since they have some advantages. The
advantages of U-lines over straight lines are that the workstations required can be
reduced and the necessary number of workers can be easily adjusted when the demand
rates are changed. In this paper, we present a new genetic algorithm(GA) to minimize
the number of workstations primarily and improve the work relatedness secondarily in
the U-line production systems. Also, a new heuristic method is presented according to
the work related factors and characteristics of U-line balancing. Some major aspects of
the proposed GA are discussed, with emphasis on representation, decoding and
evaluation function. Extensive experiments are carried out on well-known test-bed
problems in the literature to verify the performance of our algorithm. The computational

results show that our algorithm is a promising alternative to existing heuristics.
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KED>AE4ds

cycle proposed GA heuristics
problem  time best worst mean sd. | best worst mean s.d.
530 25 14.300  14.333 14,307 0.0141 | 14.645 17.839 16.685 0.6738
$30 27 13.315  13.381 13.358 0.0308 | 13.677 17.710 15.615 0.5551
S30 30 12.200 12.250 12.215 0.0242 | 12.484 15.677 13.667 0.4663
S30 36 10.166  10.167 10. 167 0.0000 | 10.387 12.613 10.969 0.5032
S30 41 8.200 8.467 8.357 0.0797 8.452 10.677 9.534 0.1714
$30 54 7.125 7.222 7.183 0.0502 7.291 8.516 7.454 0.0801
S30 75 5.166 5.286 5.214 0.0615 5.194 5.548 5.351 0.0482
K45 57 10.375  10.444 10.421 0.0230 | 10.383 12.468 11.276 0.5162
K45 79 7.500 7.611 7.563 0.0350 7.340 8.936 8.600 0.1314
K45 92 6.571 6.667 6.618 0.0338 6.362 7.915 7.542 0.1324
K45 110 6.333 6.455 6.415 0.0395 6.234 6.894 6.486 0.1316
K45 138 4.333 4.500 4.469 0.0662 4.170 5.851 5.400 0.1842
K45 184 3.400 3.500 3.490 0.0316 3.128 4.787 4.278 0.3125
T70 176 21.633  21.571 21.557 0.0112 | 21.681 24.944  23.041 0.5210
170 364 10.642 10.677 10.661 0.0113 | 10.417 11.972 10.916 0.3813
T70 410 9.626 9.690 9.667 0.0207 9.347 10.931 9.761 0.1703
T70 468 8.680 8.704 8.691 0.0088 8.361 9.847 8.72 0.1050
170 527 7.666 7.708 7.691 0.0130 7.333 8.889 7.713 0.1442
AB3 5048 16.200 16.273 16.241 0.0267 | 16.247 18.353 17.133 0.40%3
AB3 5853 14,176 14,222 14.181 0.0145{ 14.200 15.388 14.392 0.2783
AS3 6842 12.200  12.250 12.230 0.0258 | 12.177 13.400 12.934 0.4741
AB3 757 11.153 11.214 11.172 0.0292 | 11.153 12.247 11.250 0.0293
AB3 8412 10.090 10.167 10.136 0.0301 | 10.129 10.341 10.235 0.0265
AB3 8898 9.100 9.182 9.108 0.0259 9.118 10.317 9.232 0.1355
AB3 10816 8.111 8.200 8.138 0.0429 8.118 8.306 8.198 0.0262
Al 5755 27.626  27.640  27.633 0.00421 27.646  32.752  29.440 0.7062
AN 7969 19.786  20.697  20.507 0.3799 | 20.568 23.920  21.431 0.5583
AT 8847 18.700 18.710 18.708 0.0033 | 18.566 21.814 19.327 0.5553
Al 9018 17.673  17.721 17.707 0.0140 | 17.822  20.912 19.031 0.5144
Al 10027 16.708  16.719 16.717 0.0036 | 16.504 18.814 16.893 0.3845
Al 10743 15.666 15.700 15.691 0.0095 [ 15.425 17.770 15.844 0.3509
All1 11378 14.641 14.682 14.663 0.0123 ] 14.345 15.920 14.695 0.2538
All1 17067 9.666 9.727 9.694 0.0233 9.283 10.717 9.798 0.4707
B148 198 27.630 27.683  27.651 0.0100 | 27.527 30.607  28.805 0.4485
B148 238 22.620 22.662 22.642 0.0118 | 22.413  24.580 23.422 0.3378
B148 272 19.716 19.736 19.723 0.0071| 19.440 21.583  20.510 0.1709
8148 289 18.660  18.690 18.681 0.0002 ( 18.387  20.560 19.411 0.3005
B148 306 17.685 17.696 17.690 0.0036 | 17.360 18.587 18.341 0.3195
B148 323 16.709  16.738  16.724 0.0082| 16.387  18.407  17.443 0.0989
B148 525 10.720  10.756  10.747 0.0083 ! 10.260  11.440 10.394 0.1474
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