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Abstract

The set covering(SC) problem has many practical
application of modeling not only real world problems in
civilian but also in military. In this paper we study
optimal allocation model for maximizing utility of
consolidating old fashioned and new air defense weapon
system like Patriot missile and develop the new
computational algorithm for the SC problem by using
simulated  annealing(SA)  algorithm. This study
examines three different methods: 1) simulated
annealing(SA); 2) accelerated simulated annealing(ASA);
and 3) selection by effectiveness degree(SED) with SA.
The SED is adopted as an enhanced SA algorithm that
the neighboring solutions could be generated only in
possible optimal feasible region at the PERTURB
function. Furthermore, we perform various experiments
for both a reduced and an extended scale sized
situations depending on the number of
customers(protective objective), service(air defense),
facilities(air defense artillery), threat, candidate locations,
and azimuth angles of Patriot missile. Our experiment
shows that the SED obtains the best results than
others.
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Algorithm SA
begin;
INITIALIZE(X, T, L);
repeat;
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Y=PERTURB(X);
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(exp((C(X)-C(Y))/T)>random(0,1))
then X=Y; {accept the movement}
endif;
end for;
UPDATE(T, L);
until (Stop-criterion)
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Algorithm ASA
INITIALIZE(X, T, L);
X_best=X;, Counter1=0;, Counter2=0;
repeat;
Costold=C(X);, Check=0;
for 1=1 to L do
Y=PERTURB(X);
if (C(Y<C(X)) or
(exp((CX)-C(Y))/T)>random(0,1))
then X=Y; {accept the movement}
if (CX)<C(X_best))
then X_best=X;, Counter2=0;, Check=1;,
L=L+L;
else Counter2=Counter2+ 1;
end for;
Costnew=C(X);
UPDATE(T, Costnew, Costold, Check);
if (Costnew=Costold)
then Counterl=Counterl+1;
else Counter1=0;
until (Counter1>M or Counter2>N);
UPDATE(T, Costnew, Costold, Check)
if(Check=1 or Costnew<Costold)
then T=aXT,;
C(X): C(X)+ CxPenalty; // C: the # of
infeasible components
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