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Machine-Part Grouping with Alternative Process Plan

- An algorithm based on the self-organizing neural networks -
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The group formation problem of the machine and part is a critical issue in the planning stage of cellular manufacturing systems.

The machine-part grouping with alternative process plans means to form machine-part groupings in which a part may be processed

not only by a specific process but by many alternative processes. For this problem, this study presents an algorithm based on

self organizing neural networks, so called SOM (Self Organizing feature Map). The SOM, a special type of neural networks

is an intelligent tool for grouping machines and parts in group formation problem of the machine and part. SOM can learn

from complex, multi-dimensional data and transform them into visually decipherable clusters. In the proposed algorithm, output

layer in SOM network had been set as one-dimensional structure and the number of output node has been set sufficiently large

in order to spread out the input vectors in the order of similarity. In the first stage of the proposed algorithm, SOM has been

applied twice to form an initial machine-process group. In the second stage, grouping efficacy is considered to transform the

initial machine-process group into a final machine-process group and a final machine-part group. The proposed algorithm was

tested on well-known machine-part grouping problems with alternative process plans. The results of this computational study

demonstrate the superiority of the proposed algorithm. The proposed algorithm can be easily applied to the group formation

problem compared to other meta-heuristic based algorithms. In addition, it can be used to solve large-scale group formation problems.
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<Figure 1> Machine-Part Incidence Matrix with Alternative
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<Figure 2> The Result of Machine-Part Grouping
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<Figure 4> SOM with One-Dimensional Output Layer
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<Table 1> The Comparison of the Proposed Algorithm with HSAM

Proposed

No SF?rlérggnc])f Size' HSAM Algc?rithm
GE(%) GE(%)
1 Won et al.[18] 4x4x8 100.00 100.00
2 Kusiak[12] 4x5x11 90.00 90.00
3 Moon et al.[14] 6x6x13 83.33 83.33
4 Sankaran et al.[16] 6x10%20 69.44 72.22"
5 Won et al.[18] 7x10x23 74.07 81.48"
6 Logendran et al.[13] 7x14x32 67.57 69.04"
7 Adil et al.[2] 10x10%x24 80.00 83.33"
8 Kasilingam et al.[7] 10x15x28 57.81 59.67"
9 Won et al.[18] 11x10%x22 77.42 83.33"
10 |  Sofianopoulou[17] 12x20%26 47.06 48.62°
11 Sofianopoulou[17] 14x20x45 50.83 50.83
12 Sofianopoulou[17] 18x30x59 39.65 48.06'
13| Nagi et al.[15] 20%20x51 79.52 79.52
14| Won et al[18] 26x28x71 62.21 70.66"

" Size : total number of machinextotal number of partxtotal number
of process.

*Superior to the result of HSAM.
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