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An Interactive Multi-objective Decision Making Technique for

Sequencing Mixed Model Assembly Lines Based on Evolution

Programs

Yeo Keun Kim + Soo Yeon Lee

A mixed model assembly line (MMAL) is a special type of production line where a variety of product
models similar in product characteristics are assembled. Determining the model sequence is an

important problem for the efficient use of MMALs. This paper considers interactive multiobjective
decision making problems for MMAL sequencing. Evolution program is employed as an underlying

framework. In this study, a way of approximating the linear utility function is first studied. To improve
its search efficiency to the solution space preferred by a decision maker, some modifications of a

standard evolution program are made: operating several subpopulations instead of a single population

and merging two or more subpopulations to a single subpopulation, and using a Pareto pool. Extensive
computational experiments are carried out to verify the performance of the proposed approach. The

computational results show that our approach is promising in solution quality.
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3 Sub
Uil Using 1 Pop 2 Subpops 3 Subpops 5 Subpops (No Paruetp())ogZol)
ility
function TOPlEmS| UF iy Eff | Utility  Eff. | Utility Eff. | Utility  Eff, | Utility  Eff
@) (b) (b/a) () (¢/a) (d)  (d/a) (e) (e/a) (H (f7a)
Ul S-1 126.6 96.2 0.76 119.0 0.94* 117.7 0.93 111.4 0.88 113.9 0.90
S-2 138.2 120.2 0.87 1285 093 131.3 0.95* 123.0 0.89 123.0 0.89
M-1 121.9 101.2 0.83 1109 0.91 113.4 0.93* 106.1 0.87 107.3 0.88
M-2 138.7 109.5 0.79 1234 0.89 126.2 0.91* 119.2 0.86 108.1 0.78
L-1 134.6 113.1 0.84 127.9 095 129.2 0.96* 113.1 0.84 109.0 0.81
L-2 129.2 1124 0.87 119.5 0.93* 118.8 0.92 111.1 0.86 104.7 0.81
oy S-1 84.4 65.8 0.78 79.9 0.95*% 79.4 0.94 776 0.92 76.4 091
S-2 85.0 69.7 0.82 74.8 0.88 78.7 0.93* 757 0.89 74.0 0.87
M-1 943 70.7 0.75 82.0 0.87 84.9 0.90% 81.1 0.86 81.1 0.86
M-2 97.3 81.7 0.84 89.5 0.92 93.4 0.96* 78.8 0.81 91.4 094
L-1 89.3 66.1 0.74 81.7 0.92 84.9 0.95% 78.6 0.88 81.3 091
L-2 87.8 694 0.79 82.7 0.94* 82.6 0.94 75.5 0.86 81.7 0.93
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Utility |°roblem | Using VEGA ParetoGA NPGA T GHD 1EP
Functio UF | udlity Eff. | Utlity Eff. | Utility Eff. | Utility Eff. | Utility Eff
n | @ (by (bay| () (cla) | (d) (dla)| (e) (e/a) (N (f/a)
Ul S-1 | 126.6 100.0 0.79 108.8 0.86 | 112.6 089 | 1152 09I 117.7 0.93*
§-2 | 1382 1147 083 1163 084 | 1158 0.84 | 960 0.70 131.3 0.95*
M-1 121.9 90.2 0.74 939 0.77 92.6 0.76 85.1 0.70 113.4 0.93*
M-2 | 1387 117.8 0.85 1165 084 | 1151 083 | 1095 0.79 126.2 0.91*
-1 | 1346 117.1 0.87 1178 088 | 1190 088 | 1104 0.82 129.2 0.96*
L-2 | 1292 104.6 0.81 1072 083 | 1059 0.82 | 982 0.76 118.8 0.92*
U2 | s-1 | 844 75.1 0.89 70.0 0.83 742 088 | 776 092 79.4  0.94*
S-2 | 850 740 0.87 66.7 0.79 673 079 | 782 0.92 78.7 0.93*
M-1 | 943 67.9 0.72 69.8 0.74 735 0.78 | 68.8 0.73 84.9 0.90*
M-2 | 973 83.6 0.86 81.7 0.84 83.0 0.85 | 758 0.78 934 0.96*
L-1 | 893 78.6 (.88 769 0.86 756 085 | 813 0.9] 84.9 0.95*
L-2 | 87.8 71.1 081 676 0.77 667 076 | 755 0.86 82.6 0.94*
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