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A Proposal of an Effective Algorithm for the Nesting on Irregular Raw Sheets

Kyung-Ho Cho*

Summary

By using the grid-based model and the well-known simulated annealing algorithm (SAA) as the shape
representation method and optimization technique respectively, an effective nesting algorithm has been
proposed to allocate the arbitrary shapes onto one and more raw sheets. This algorithm can
accommodate every possible situations encountered in culting apparel parts from the raw leather
sheets. In other words, the usage of the internal hole of a shape for other small shapes, handling of
the irregular boundaries and the interior defects of the raw sheets, the simultaneous allocation onto
more than one raw sheets have been tackled on successfully in this study. A couple of computational

experiments are presented to verify the robutness of the proposed algorithm.
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. Example of wastes potentially available
for future usage depending upon the
arrangement of the raw sheet materials.

Fig. 2. Example of potential waste after the nesting on several raw sheet materials,
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Fig.3. Example of potential waste after the
nesting on several raw sheet materials.
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Example of (a) shape allocations on two irregular raw sheets and (b)
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Al FAFdale &3 2

AS, >
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Fig.5. Gap filling with local annealing (a) Gap
searching (b) Gap fill by positioning the
small shape at gap center (c) Final result
after local annealing.
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Initialize Globa! Variables ]

Load Shapes & Make Referance
Grid Shapes

Generate Initial
Configuration Randomly

-
A ] —

Get_Neighbor(&id, &refx,
&refy, &theta)

!

Evaluale_Cost_Change(id, refx,
refy, theta, &dcost)

!

[ Metropolis_Criterion (T, dcost, &accepted) ]

Y N
@ Update Configuration
sheet[](] - subsheet [Jf}

N ]

stop_condition
tisfied ?

equilibrium
aT?

TP

Fig.7. Nesting of 36 patterns on the irregular
sheet having interior defect (a) initial
configuration generated randomly (b)
near-optimal result of large shapes (c)
final result after the allocation of small
shapes by gap-filling with local
annealing.
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Adamowicz, M. and A. Albano, 1976, Nesting
Two-dimensional Shapes in Rectangular

Fig.8. Nesting of 36 patterns on 3 raw sheets,
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