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Resource Investment Problem with Activity Splitting and Resource Window

LU Zhiqiang',ZHOU Haoxue
(School of Mechanical Engineering, Tongji University, Shanghai 201804, China )

Abstract : Considering the two characteristics of activity splitting and resource window in the process of aircraft
assembly, the model and algorithm of Resource Investment Problem on aircraft mobile production line were studied.
Aiming at the situation that some activities have known splitting mode and splitting punishment, an improved genetic
algorithm for solving this problem was designed. The traditional real value crossover operation was optimized,and a
crossover method based on chromosome fitness value was proposed. Sensitivity analysis was carried out on the range of
values of the relevant parameters. A mutation mechanism based on the probability of selection of activity start time
was also proposed. For a scheduling scheme that satisfies the optimization conditions, combined with the position of
the resource window, after judging whether the splitting activities can be re—scheduled and executed by selecting a
new splitting mode and summarizing the different situations, the target resources were further reduced by local opera—
tions. The numerical experiments show that,compared with the results of solving the problem of non—split activities

with resource window and the basic problem,the average value of the target for the 10,16,30,60,90 activities is
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4.3%. For the comparison between the results of solving this problem and the non—split problem, the average optimiza—

tion rate is 3.5% ,which proves the effectiveness of the algorithm. At the same time, it is proved that the activity split—

ting is included in the Resource Investment Problem considering the resource window,which can improve the flexibil—

ity of problem solving and obtain better scheduling results.

Key words: resource investment problem ;resource window ; activity splitting; genetic algorithm
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43 1015 197 34 982 205
103.0 24.8 1.9 1050 195 2.8 1022 202
105.8 219 3.6 109.7 19.1 5.1 1043 198
106.7 21.5 39 1108 193 23 1083 208
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Tab.4 Results of 60 jobs

160 GA gapl GA-NP gap2 GA-N
v t/s 1% v t/s 1% v tls
1 1918 413 53 2020 344 7.6 187.7 33.8

186.5 354 46 1952 325 50 1858 31.8
1845 360 58 1952 345 6.0 1842 333
1647 358 53 1733 334 59 1637 339
166.5 39.7 58 1762 350 56 1668 35.7
6.6 187.8 344 47 1793 346
187.0 354 37 1938 326 58 1832 327
1853 385 50 1947 355 54 1847 337
151.3 373 48 1587 337 40 1525 344
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Tab.5 Results of 90 jobs

GA GA-NP GA-N

gapl gap2
v tls 1% v t/s 1% v tls

1 2222 49.1 4.7 2327 484 3.6 2245 464

2 2515 483 41 2618 46.1 4.0 251.8 45.1

3 2200 Sl1.1 49 2308 482 64 2170 46.1

4 2302 492 45 2405 469 40 2313 454

5 2207 478 49 2315 459 51 2202 456

6 2465 503 27 2532 46.1 4.8 2415 458

7 2485 476 34 2568 457 43 2463 449

8§ 2503 477 39 2600 459 35 2512 470

9 2128 493 40 2213 492 42 2123 451
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Tab.6 Summary of experimental results

GA gapl GA-NP gap2 GA*N
! v tls 1% v tls 1% v tls
J10 652 6.1 1.5 66.2 4.6 44 634 43
J16 81.6 162 3.1 842 11.8 34 814 114

J30 1036 232 38 1076 194 36 103.8 203

J60 1752 374 5.1 1842 340 56 1745 336
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Tab.7 Assembly order of cockpit assembly workstation

5 PITH RRTH BRES AR TOHER
2 1 2 6,7 1,3,4,8
3 1 7 8,11,13 0,4,3,10
4 1 5 6,8,9 0,5,9,9
5 1 3 10,11 0,3,5,8
6 1 4 11,13 1,4,8,10

1 3 6,9,10 0,5,7,7

7 2 6,9,10 0,4,6,5

? 1 6,9,10 0,2,6,2

8 1 1 12 1,3,4,10

9 1 2 10,11,12 1,5,2,8

10 1 2 13 1,3,10,7

11 1 1 14 0,2,6,7

12 1 1 14 0,4,7,3

1 2 14 1,2,5,3

13 1 14 1,4,4,2
2

1 14 1,3,4,2
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Fig.7 CPLEX scheduling result




48 R RS A4 (A AR BE2 R

2020 4F

[

3 7 6 13

|
2 46 8§ 10 12 14 16 18 1
B8 AXLHFARLLER
Fig.8 Algorithm scheduling result
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