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Abstract

The layout is an important and difficult problem in industrial applications like sheet metal
manufacturing, garment making, circuit layout, plant layout, and land development. The module

layout problem is known to be non-deterministic polynomial time complete(NP-complete). To

efficiently find an optimal layout from a large number of candidate layout configuration a

heuristic algorithm could be used. In recent years, a number of researchers have investigated the
combinatorial optimization problems by using neural network principles such as traveling sales-
man probloem, placement and routing in circuit design. This paper describes the application of
Self-organizing Feautre Maps(SOM) of the Kohonen network and Simulated Annealing Algor-
ithm(SAA) to the layout problem of the two-dimensional rectangular shapes.
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Fig. 1 Flowchart of proposed algorithm for optimal
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Step 1 Initialization : t=0, modules are randomly distributed near the center of region
Step 2 Rotation of modules for reduction of overlap
Step 3 Pairwise interchange for reduction of inertia moment
Step 4 Present a new input &(t) ={& (t), &(t)}
Step 5 Select the module j which is nearest form the input, i. e., select j* such that {(&— )2+ (&
— w2:)?} is minimal when i=j*
Step 6 Update the position of module j* and i‘s neighbors within the distance ¢ (t) from j*. that is, for
all such module, i, perform the following operations:
1= @t am () (El (B) —w1s)
W=t am (8) (&(t) — wri)
where ¢;(0< @;<1, for all) is determine such that the amount of overlap of module i with other
mkodule is mkinimal
() (6(t) =0:(0,/0) t/tnex), 7(8) (5(t)=0.2) are neighborhood function and gain function, respectively
Step 7 Increase t
Step 8 If t=tgpex STOP else GO TO step 2
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Fig. 5 Modified SOM layout algorithm
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D=FALSE; /* Detaile layout */
M =no. of total moves to attemps;
loop_count=current no. of attemps;
T =current temperature ;
generate random configuration, e,g.,
move, rotaion, pairwise interchange.
form=1to M {
whil(inner_loop_criterion== FALSE) {
new_configuration « perturb(configuration) ;
AC « evaluate(new_configuration, configura-
tion) ;
if(AC<0 && D==FALSE)
new_configuration < configuration ;
else if(accept(AC, temperature)>random(0, 1))
new_configuration « configuration ;
}
T « schedule(loop_count, T);
loop_count « loop_count+1;
/* Stop global layout and begin detailed layout */
if (stopping_criterion(loop_count, T)= =TRUE)
D=TRUE;

Fig. 9 The SA layout algorithm
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