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Abstract

The layout model representation method based on space partition method was established to solve the
3-D mixed layout design. Linear octree and raster data model were used in conversion model for
corresponding cylinders layout objects and cuboids layout objects respectively. The filled ball group was
proposed for the layout model representation method, and on this foundation, the mathematical model of
the layout optimization problem was obtained according to the layout design requirements. Then the TSP
problem was transformed into the layout design problem by establishing directed layout sequence.
Meanwhile, the fitness function was applied to deal with the multi-objective optimization in the course of
the layout, and the improved ant colony algorithm was put into use to gain the Pareto optimum. At last,
the effectiveness of the layout method for modeling and optimization algorithm was illustrated by the
comparison of the layout design schemes.
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Fig. 1  Schematic diagram of layout design
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Tab.1 Results of seven algorithms in layout design
- PERE SR bR A VERE SR bR
B 2 [ A2 AN A 1 ANV A5 3 18 Twa .26 [ A 47 AN A 1 AN I3 18 THa
Z Hl/mm /N /N+mm /mm Z Hl/mm /N /N+mm /mm
GA 21798.27 10. 57 2582. 14 1717 2751.03 0.13 3.02 0
PSO 21792. 46 14. 88 7043.24 178 2 665.73 0 0 0
CCGA 2 780. 47 8.83 2 960. 76 878 2 673.29 0. 04 0.79 0
CEPSO 2731.75 10. 64 3817.91 294 2 627.99 0 0 0
PPSO 2 692. 09 2.24 2327.92 28 2 559.96 0 0 0
CEPSO_HR 2677.96 0.70 1274.08 1 2 541. 06 0 0 0
MO-ACO 2589.49 0.39 1219. 31 0 2 483.35 0 0 0
x2 RUKBREHFR
Tab.2 Optimized layout design scheme

i A5 BB 1] i A5 Jy B B 1] i A Jey B B AN 1)

5 x/mm y/mm  z/mm  $/rad 5 x/mm  y/mm  z/mm  ¢/rad 5 x/mm  y/mm  z/mm  $/rad
1 -529.4 1003.6 -250 1. 085 10 0 146.0 160 0 19 947.5 -142.7 215

2 805. 1 45.2 -315 1.514 11 -982.2 -98.8 100 0. 099 20 -772.5 -324.4 150

3 0.1 336.0 -380 0.001 12 459.4 -271.1 105 -1.037 21 73.89 -796.1 170

4 -372.9 868. 8 165 -0. 405 13 -446.0 -331.3 90 0.931 22 -712.2 571.7 50

5 -752.2 41.0 -320 -1.516 14 -701.8 -879.6 -320 23 -539.3 -823.6 200 0.579
6 390.0 97.3 180 1.326 15 470.3 902.1 -365 24 -663.0 554.0 150 -0.875
7 -521.0 147.8 225 -1.294 16 129.1 520.4 170 25 0 -336.0 200 0

8 559.4 -746.8 80 —-0. 642 17 625.3 -795.8 -350 26 0.3 -400.0 -200

9 57.9 -1102.1 -280 -0.052 18 978.7 692.3 -250
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