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L arge-scale optim ization of air-to-ground weapon effectiveness
based on multi-level genetic algor ithm
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Abstract: A novel multi-level genetic algorithm for large-scale progranming of air-to-ground w eapon firepow er is
proposed By the new algorithm, the computing complexity problem of large-scale firepow er programming is lved
The multi-level genetic algorithm is composed of two levels which are called upper-GA and bottom-GA. The
bottom-GA isused for lving all the sub-models, and the resultsare sent to the upper-GA , w hile the upper-GA can
dominate the bottom-GA through genetic operations The simulation result show s that the multi-level genetic
algorithm is effective and efficient M oreover, the multi-level genetic algorithm can be applied to other complex
systeam optimization problens

Key words large-scale optimization; multi-level genetic algorithm; air-to-ground w egpon; effectiveness in absence

of air defenses

(x4 : : [5]
(&) ,

: [5] :

: 2003-10-24; : 2004-03-09
(90205019).
(1964—), , , : : (1957—),



1434 19
7 (\A 1 1
3 , GA 1
. n GA L,p,q 3
1 %
, GA
, - SRR
LT icd
n - /i \
[ Ch,, Ch,--Ch,
( ), m ‘ FHR FHO FHM
L g e Skl 11 8 s
m [ o, ch,ch, ] | Ch,,ChTz,-",ChLl [Ch,Ch,—Ch, |
’ ’ PZ I B
1 GA
4 GA
; 41
’ ! i S, Si
, m Si )
mafoi(ni), X1 X}S X2, Y1 y}S Y2, j= 1,2, ,ni
-1
st ni= n, ni 1 N ) )
Zl (1)
n i(i= 1,2, ,m r
( ) 2n;,
4 2
m )
i , ’
max fi(n) = gi(xt,yi, X2 y5  xhi,ym), (2) ’
X!,y ' j= 1,
(xi,yi) J 421
2, , Ni
(1 (2) , : ’
\ (1)
1 1 1 J (Xj
’ ' Bis )
’ ffi(xi,y), (x,y) S
GA ' j
GA. P;= II ffi(x;,yi)dx;dy;, (3)
3 GA ;- x )% ;- y)s Rjz
GA Rj j
(30\ ni l (vay')



12 : GA - 1435
M n n ,
Pr=1- [ @- P (4) Lo oLz
d(x,y) (x,y) , N : 0
Si 2
gi (X1, yh, X5 y5, , Xhi, Yhi) = P
[[acvopioce © AT T o
d(x,y) = 1, X S
FilX) = gilx1,y1,x2,y2, ,Xn,yn).  (6) 2 . 3.6,2
4 2 2 1 1,4 2,
' ;9N m
ni . i 5 2
mi ] k ]
(&, M), k= 1,2, ,mj, k
Vo,
, (A X)
m ni [9]
max fi= Zl[l- D(l- ij)]\/k, (7 !
Pik j k ,
ij:Hq?(X,y,XJ,Yj)dXdY- (8) - :
] y (EAy
:(E)(X,y,)(j,yj) ] (Xj,yj) 6
. ’ 3 , 1
; Sik i k 12 2 11
, ' Sik (&, 1) 3 13
(6) ( ) 3 ’
43 ’ Ne= 6,
Rn= 25m,
&= 0= 18m,
' GA
[6 8] GA , (SGA )
5 GA
’ 61 GA
GA GA
(1) : N = 100, G =
GA, GA 150, P.= Q 5, Pn=Q 3,
> 1 , (8) &
n.-m N = 30, G= 50,
’ m ’ P.= Q5 Pn= Q2



1436

19

( ) 82697, 50
( ) 1

50 2 2 2

J[ 8209;||:1036&'E||:- 12418][12228J[- 664§|
- 90 46 62 47 14 - 9302 L- 725

6 2 SGA
1 S(EA 1
G= 50, 50 74 971

85
80 f R

75t

Bestfitness

70{

S S,

600 10 20 30 40 50
Generation

GA SGA

(References):
[1] . M1

,1988 26-38
(2] : : [J}
, 1997, 17(3): 268-272

Liz G, WuC P Bi-level progranming model for dis-
tribution of forces[J]. J o Beijing Institute o Technolo-
gy, 1997, 17(3): 268-272 )

[3]
[J1 ,1991, 9(4): 21-27
(Liu Y H. Two-dimensional model for hierarchical
coordination of management in large-scale industrial
systen[J] Systens Engineering, 1991, 9(4): 21-27 )

[4]BardJ F, Falk JE An explicit oolution to themultilevel
progranming problen [J]. Canputer and Operations Re
search, 1982, 8(9): 7-1Q

[5] : , . GAS

[J1 , 1998, 27(2): 109-112

(Liu SA, Zheng B L, WhangM G The improved
genetic algorithm s for the large-scale resource allocation
problem [J]. Infomation and Control, 1998, 27 (2): 109-
112 )

[6] GoldbergD E Genetic A Igorithms in Search, Optimiza-
tion and M achine L earning [M ] Nev York: Addison-
W esley, 1989

[7] Homaifer A, Charlere X Qi, Steven H L ai Constrained
optimization via genetic algorithbms [J] Simulation,
1994, 62(4): 242-254

[8] Fditorial Soft computing: Elementsof learning systems
[J] IntJ o Systen Science, 1996, 27(2): 143-144

[9] Percy P C, Supowit K J Combinational optimization
w ith use of guided evolutionary simulated annealing[J].
IEEE TransonN eural N et ork, 1995, 6(2): 290-295



