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Multi—project Portfolio Scheduling Problem Considering
Skill Evolution of Flexible Resource
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Abstract: In the aircraft mobile assembly line, the skill level of human resources can be improved through a cer—
tain period of learning by doing. For this phenomenon,a multi—project portfolio scheduling problem considering the
skill evolution of flexible resource under the known expected human resource structure is proposed,and a mixed inte—
ger programming model is established to minimize the number of projects and the total input cost required to achieve
the target human resource structure. To solve this model,a hybrid multi —objective teaching optimization algorithm
with multi—layer linked list structure encoding is designed,and the neighborhood search is combined to improve the
local search ability of the algorithm. Finally,the results of experimental data verify the effectiveness of this model and
algorithm.
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Tab.8 Resources allocated in two ways

H A BB AN GRS
W Bt el $ihE
Ehiiel A SRR ATABER BOR2EE A S RLBE IR
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5 3 1 1,2,3,4 0.3320%4 =2 2 1,2,3,4  0,0.1,0.1,0 0.3320 2
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Fig.2 Performance comparison of different population sizes
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Tab.9 Results of model comparison

SRR MINRTPAC MIC MASG
KERE R
N Jobs NPRT C NPRT C NPRT C
1 10 10 6 7100 10 7 358 9 7 391
2 10 10 -(67) 6124 -(129) 6 604 -(93) 6 893
3 10 10 9 5962 -(29) 6 023 -(24) 6 785
4 10 20 10 8 094 -(17) 8 663 10 8422
5 10 20 9 8 853 9 8928 9 9158
6 10 20 8 7275 9 7 463 9 7589
7 20 10 15 8 481 18 9135 16 9 664
8 20 10 18 9 631 20 9 457 20 9 836
9 20 10 13 9 041 17 9 827 14 10 657
10 20 20 10 11 691 16 12 605 14 12 275
11 20 20 15 11 571 19 12 240 18 13 089
12 20 20 14 10 568 20 11 922 17 11 826
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Fig.3 Resource gap comparison
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Fig.4 Cost comparison
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Tab.10 Results of algorithm comparison

[A] TR NS MID SP
)
N Jobs A0 Al A2 A0 Al A2 A0 Al A2
1 10 10 4 4 3 0.52 0.73 0.64 0.21 0.48 0.63
2 10 16 5 4 3 0.46 0.53 0.55 0.18 0.29 0.30
3 10 20 5 5 5 0.45 0.50 0.50 0.32 0.46 0.68
4 15 10 8 6 7 0.63 0.75 0.87 0.19 0.20 0.41
5 15 16 9 5 6 0.55 0.48 0.73 0.56 0.73 0.74
6 15 20 9 7 5 0.74 0.83 0.99 0.55 0.67 0.63
7 20 10 12 11 8 0.91 0.94 0.95 0.23 0.51 0.51
8 20 16 12 10 9 0.95 1.02 0.99 0.36 0.25 0.80
9 20 18 12 11 10 1.13 1.11 1.45 0.43 0.60 0.66
10 20 20 13 10 9 1.09 1.24 1.20 0.26 0.77 0.57
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Fig.5 Pareto front comparison of 3 algorithms
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