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Air defense and anti-missile weapons allocation in hierarchical

systems under multi-objectives and multi decision-makers condition

ZHANG Jun, JIANG Jiang, CHEN Yingwu
(College of Information System and Management, National University of Defense Technology, Changsha 410073, China)

Abstract; Combat system is an aggregation of various relatively independent subsystems, organizing in a large-scale hierarchical structure. The

structure with multilevel, multisystem, multi decision-makers and multi-objectives complicated the allocation process of weapons and equipment to

each subsystem when facing an attack. For optimizing the complicated structure, a model with multi-objectives and multi decision-makers based on

risk management was built, which could deal with the hierarchical couplings between subsystems and conflicts between multi-objectives, especially

in uncertain situations. In order to solve the air defense and anti-missile weapons allocation problem of the MOMDRA model, the idea of system

decomposition and weighting method are used to generate Pareto optimal allocation solutions from the aspect of different decision-makers’ concerns.

In the end, the feasibility of this method is illustrated by an example.
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Fig.1 MOMDRA framework with a two-level structure
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Fig.2  Air defense and anti-missile weapons system
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wy BUETEE N max{ —p, +3.2, -1.8p, +4.2,0}
<w) <min{l.4p, +3.2,0.8p, +4.2} ,0<p, <8,

(25)

0<sp, <5,

[FIEE, X1 R G D, BEATKR AR



SR REA R R R B 1R 177 -

55 1 1 TKIR 55 2 HARZ R H B T By 25
m, =o = —0.5455p, 0. 4545w; —6. 5456

mh, =0 = -0.42p, -1.3w; -3.78

my,, = —0.4546p, +0. 4546105 +3. 5453 >0

my, = —0.5454p, —0. 454505 +4. 4547 >0

My, = —0.3p, +0. 5w, +2.3 >0

My, = —=0.7p, =0.5w; +2.7 >0,

wy BUETEE R max{p, -7.8,0.6p, -4.6,0} <w;
<min{ -1.2p, +9.8, -1.4p, +5.4},0<p, <8,
O0=<p,<5,
DN AT RGHEHE A PER Pareto F LA
MBI |, 45 F R S BB AR, 45

EARALIE HAR F /Y Pareto Ui , 24 ALY 264

y

il
—~0.5833p, +1.4167w! +11. 6666
~0.5455p, —0. 45451> - 6. 5456

—0.5538p, +0. 6923w, +6. 0922
-0.42p, —1. 3w, -3.78

Bear o ERERB pryp, AR (25) K
(26) , 748 w! HUE, 7T LAZS 2 H A5 £ 7Y Pareto %
i Forffm R 1 R,

-c =

o

L OBARS=(/1, 20 /1, /2,) HIERSY Pareto BLHR
Tab.1 Part of pareto optimal solutions of objective f= (1, fas 1y f3)

w, w 2 P2 /i I fi f3 ¢
1 1 6.31 2.37 95.7 31.6 139.1 39.1 0.9
1 1 6. 81 2.71 90.2 30.6 145. 8 39.8 0. 85
2 1 6. 64 2.46 93.9 30.2 142. 8 39.4 1

2)N AT RGAEHE MR A E R
Pareto Ff)if#

HUE 2 LA HAR (S0, o S, fa0)
Pareto F HAFRIE HARBREL (1, f2, f1. /3, Fi,
F,) [ Pareto d5e {0, Bl 2% R R A~ DX S8 488 2K 1Y 1)
I3 25 A% By 2 il BT 67 S ST 40 2%, TR AR IE
T RGB B B AR RY AT T 428 H ARk
2l o

3) SATRAH T A BE Y Pareto BRI A%

WLER & A S p, W) EBHFRER, B
HE R 6,w) =w) =6, fEAR(27) AT1B LA p, .6,
WBRNFSR, EHEH4 A FIFRBERK

@5”@%_@5”@%
ap, )\ 96, 36, )\ dp,
ap, )\ 96, 26, )\ dp,
it ik J5 AT AR
p, =1.41810, +4. 7727

0,

K (25) 2 (26) 1A F, 135 F (550 {pz:_mmﬁzm38 (28)
B o 453 (28) FLAZ(25) (2 (26) fE AT 5L

{Rzoﬂjmﬁﬁ (27) T Pareto SR, WR4MIR % 2 BT,

F,=0.5f} +0.5/>
%2 BIR(F,,F,) &5 Pareto SRIEMR
Tab.2  Part of pareto optimal solutions of objective( F, ,F,)
0 P P2 f f, £ f3 F, F,

0.5 4.96 2.06 108. 34 34.12 124.12 38.61 116.23 36.36

0.4 4,88 2.12 108.72 34.27 123.61 38.75 116.16 36.51

0.3 4.79 2.19 109.11 34.42 123.11 38.88 116.11 36. 65

0.2 4.71 2.25 109.52 34.58 122.63 39.02 116.08 36. 80

0.1 4.62 2.31 109.94 34.73 122.17 39.16 116.05 36.95
PSSR I T RO AR R B, e A TR ER s & T RS I HS B AR T

FE ] DRYE T R NP b 4% 1 R G 2R
JERT A R/ S PR p UL 14 8 ) I

AR w B IBUEA IR A 25 H AR R B AR, i i 39
DRARX B S0 14 H A3 eR R0 LU TR, SE B2 A



- 178 - B BE K 2= 2 i

537 &

FE A B Ta] AL AT, 45 2 3 2 Pareto S {101 FH LA
HHBIPRE . ARZ Pareto I (LR AU REFETT 5, A
2 FUbTa] AU 7 k-5 D3 85 76 i S0 S P
1o dlid bR+ nl LI $15T MOMDRA £ 71
X TR AR SR 2 v B e A 2 T TR 2 W] A7
[, T AR T SR A8, 3 F AR Z T R
G A R AERCR N B

4 #Hig

TERAEREA KRB Z2R ZR5% .21
FEE WIS FRE AL, XA I R s AR R AR SR AE A
SR R AR K BE T A RISty ok 1A B 1 A R M
AT RS % 5 43 C 1Y £ 5, 2 T MOMDRA Xt
B 25 5 AT 2 B R 2R U A T — XU 3 ) A
T T WR5E VIt T A P24 R R A=
ZERBS T AR A B AY X i ) oK A,
KR T RGo f — B AR5k, Sext Rgt ik
TR BRI T Z 2R ZR5% . 2K
R AT R 1 R AR BOR A XERS . F T PR
WA W% B AR LA 7 1% o i 5 B 45 F R Gk
fife A SCRIH T B R T R G 2 B st
[P R0, e 5 AT A AR 4 (] 8RR A 18 3 At T s
R R A TR, A B AN RIS 1 R
P EFHNLE BT 1Y Pareto Seffff . SCFEFIFH — 17
BB B U B TR KSR O R B T AT, Ol
T RGA SR AR , X 7] {5 — S5 1) B
ST T AR T B RIS R Y 43 T n) A, HE
SEBRIE AT e 2 B o 5 2%, SR A 4o AR AT A B G
WUERME P REI . OIS RIEVIRE A 430
BB, R TEIG SEAF R A R A B B, T
FEBHRAT LRI A I 7 325, MR 40 S B i =K R0 ) 25 AL
MR B 3BT S8 PR, DI E — 25 1 s Ak 3R
IR BE T
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