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This study is concerned with seeking the optimal allocation(disposition) for maximizing utility of
consolidating old fashioned and new air defense weapon system like SAM-X(Patriot missile) and
developing efficient solution algorithm based on simulated annealing(SA) algorithm. The SED(selection by
effectiveness degree) procedure is implemented with an enhanced SA algorithm in which neighboring
solutions could be generated only within the optimal feasible region by using a specially designed
PERTURB function. Computational results conducted on the problem sets with a variety of size and
parameters shows the significant efficiency of our SED algorithm over existing methods in terms of both

the computation time and the solution quality.
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Figure 1. Basic structure of greedy algorithm.
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Algorithm SA
begin;
INITIALIZE(X, T, L);
repeat;
for i=1toLdo
Y=PERTURB(X);
if (C(Y) <C(X)) or
(exp((C(X)-C(Y))/T)>random(0, 1))
then X=Y; {accept the movement }
endif;
end for;
UPDATE(T, L)

until (Stop-criterion)

end
Figure 3. SA algorithm.
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Algorithm ASA
INITIALIZEX, T, L);
X_best=X;, Counter1=0;, Counter2=0;
repeat;
Costold=C(X);, Check=0;
for i=1toLdo
Y=PERTURB(X);
if (C(Y) <C(X)) or
(exp((C(X)-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 Counter] =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

Figure 4. ASA algorithm.
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Figure 5. An example of SC model’s solution.
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Figure 9. Result of the Greedy algorithm.
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(i k1% 0) v quip tion able 3. Comparison of optimal solutions
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Test 3 | 20x10x25x3x4 - Type m:ypg Typelll Test 1 | 0.0019 0.0017 0.0011 0.0009
%7 customer, 7 : air threat, k : available point, Test 2 0.00041 0.00027 0.0002 ST
[ : equipment type, @ : available direction Test 3 0.00236 - 0.00178 0.0016
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Figure 10. Results of the large-scale test 1.
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Table 4. Evaluation of computational time and convergency value

(10 time’s average) (time unit: sec )

SA ASA ASA +SED

Comp. | Conv. | Comp. | Conv. | Comp. | Conv.

time value time value time value

Test 1| 3,549 | 11.02 | 3,007 4.02 96 0.11

Test 2 | 3,565 | 1.606 | 3,362 | 0.866 155 0.028

Test 3 | 3,611 | 11.85 | 3,531 6.81 632 1.07
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Table 5. Improvement of the solution

Greedy vs.
ASA +SED

52.3
62.3
59.0

Greedy vs. SA | Greedy vs. ASA

Test 1
Test 2
Test 3

43.7
49.9
24.4

15.9
33.5
-0.98

Table 6. (unit: %)

Improvement of the convergency

ASA vs.
ASA +SED

SA vs.
ASA +SED

Comp. Conv. Comp. Conv.

value
97.2
96.7
84.2

time
96.8
95.3
82.0

value
97.2 99.0
95.6 98.2
82.4 91

time
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