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Research on product layout optimization method based on SLP and improved

particle swarm optimization algorithm
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(1. School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology,
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Abstract: The products layout design requires that all products can meet certain constraints, and
can reach the highest work efficiency in a certain space. From the optimization point of view, this
problem can be seen as a layout problem in combinatorial optimization. In consideration of the
products’ relationship, size and direction, this paper uses the system layout planning method and
sets up a mathematical model for integral kitchen products as a case study. By the IPSO method,
the products layout optimization design is achieved, providing an effective way to solve these
problems. This can be popularized to furniture, furnishing. cabin, production system layout de-
sign and so on.
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Functions and behaviors in kitchen
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Different kinds of integral kitchen layouts
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Tab. 2 Objects in integral kitchen
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Tab.3 a,,; levels and meanings
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Tab. 4 a;,; distribution matrix

Fa o1 2 3 4 5 6 7 8 9
1 / 0.6 0.2 0 0.6 0 0.4 0
2 / / 0.6 0.2 0.6 0.6 0.2 0
3 / / / 0.8 0.8 0 0 0.8 0
4 / / / / 0.6 0.2 0.2 0 0
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8 / / / / / / / / 1
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Tab. 7 Composite strength distribution matrix

FE 1 2 3 4 5 6 7 8 9
1 /0.48 0.20 0.06 0.66 0.06 0.34 0 0
2 / /  0.54 0.14 0.48 0.60 0.26 0 0
3 / / /  0.86 0.80 0.06 0.06 0.56 0
4 / / / /  0.54 0.20 0.14 0 0
5 / / / / / 1 0.8 0.14 0
6 / / / / / / 0.72 0 0
7 / / / / / / / 0 0
8 / / / / / / / / 1
9 / / / / / / / / /
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Fig.3 Composite strength distribution
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Tab. 8 Objects in integral kitchen
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Fig. 4 Composite strength relationship of objects
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Tab.9 Pareto alternatives of integral kitchen products layouts

B L RS FOX) 16 ) B fH
1 5—2—3—4—1 6 235
2 1—5—2—3—4 8 313
3 5—2—1—4—3 6 963
4 5—2—1—3—4 7 236
5 1—2—5-3—4 8 415
6 2—3—4—1-5 7 626
7 2—3—4—5—1 8 410
8 4—3—2—5—1 8 124
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Fig.5 Fitness curves of plans 1, 2, 3, 6 and 7
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Tab. 10 Position coordinates of plan 1
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Fig. 6 Relative optimal layout
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