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Summary

Recently, as the amount of production is vastly increased, the demand of
the optimal nesting algorithm 1is increased. The optimal nesting helps
reducing the production cost and saving the processing time. The several
optimal nesting methods are developed.

Among them, vector-based nesting in which the patterns with arbitrary
shape are approximated as straight lines is mainly used at present.
However, the process to find the intersection points among the line
segments 1is required to check the overlaps of the patterns in the
vector-based nesting method. Therefore, pixel-based nesting is proposed to
avoid the process to find the intersection points. In pixel-based nesting, all
the target patterns are converted as pixels. Then, the allocation, the
de-allocation, and the overlap test of the target patterns are performed in
pixel basis. However, the processing time and the operation numbers are
highly proportional to the pixel resolutions.

In this thesis, a new nesting method based upon the 'word representation’
of parts and raw sheets is proposed to improve the performance of
pixel-based nesting. In this new representation, the pixel patterns of parts
and sheets are converted to proper word-sets. And all the usual nesting
processes such as part allocations, de—allocations, overlap testings and etc.

can be performed through the ’'bit operations’ between words of the parts
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and sheets. The proposed method shows some possibilities to overcome the
shortcomings of the traditional pixel-based nesting. In addition, a new
efficient gap searching method based upon the quad-tree is presented to

locate proper allocation positions of the parts.
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Fig. 33 Gap searching using quad-tree and part allocation
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(a) Pixel based nesting (b) 2D word based nesting

Fig. 34 Nesting examples of aircraft parts

Table 2 nesting results of aircraft parts

Fig. 34 used size(mm) Allocated Actual Waste Process
& parts(EA) | efficiency(%) ratio(%) time(sec)
(a) 1200%2290 103 53.74 46.26 21
(b) 1200%2150 55.70 44.30 18
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(a) Pixel based nesting (b) 2D word based nesting

Fig. 35 Nesting examples of heavy machinery parts

Table 3 nesting results of aircraft parts

Fig. 35 |used size(mm) Allocated Actual Waste Process
& parts(EA) | efficiency(%) ratio(%) time(sec)
(a) 3000x5744 76.19 23.81 84
140
(b) 3000x5699 77.20 22.80 51
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(a) Pixel based nesting

Promed o

A

(b) 2D word based nesting

Fig. 36 Nesting examples of shipbuilding parts

Table 4 nesting results of shipbuilding parts

Fig. 36 used size(mm) Allocated Actual Waste Process
& parts(EA) | efficiency(%) ratio(%) time(sec)
(a) 25007898 81.26 18.74 57

69
(b) 2500x7765 85.83 14.17 48
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